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THE FIFTIETH CONVENTION OF THE ASSOCIATION OF LAND-GBANT 
COLLEGES AND UNIVERSITIES 

The Association of Land-Grant Colleges and Universities held 
its fiftieth annual convention in Houston, Tex., fi'om November 16 
to 18, 1936. It ■was the first visit of tlie association to the region 
and tlie first since 1921 south of Mason and Dixon’s line. 

Apparently tlie attendance was but little affected. The registia- 
tion approximated 400, with every State and every member institu¬ 
tion represented. Considerable local interest increased the number 
of visitors, especially fi'om the Texas A. and M. College. A visit 
to College Station immediately following adjjoumment provided 
furtlier direct contacts with that institution. 

Tlie central theme foi- discussion by tlie convention was that of 
land use, tlie keynote being sounded effectively by the president of 
the association. Dr. J. G. Lipman of New Jei’sey, in an address 
entitled The Land-Grant and Our Land. President Lipman re¬ 
called the early exploitive policy and the gradual shifting of emphasis 
to that of conseiwation, and pointed out the responsibilities of the 
land-grant institulions as beneficiaries in the grants and as coworkers 
with tlie Federal Department of Agriculture and other agencies in 
developing and making effective an enlightened land use program. 
Among fuiUior contributors to the discussion were M. L. Wilson, 
Assistant Socretaiy of Agriculture, who discussed National Land 
Policies and the Democratic Process; Dr. L. C. Gray of the Federal 
Resettlement Administration, who considered The Influence of Our 
Ijand Use Policies on Our National Pregross; M. L. Cooke, Adminis¬ 
trator of the Federal Rural Electrification Administration, on Our 
Water Resources in Relation to Liuid Use; Extension Director H. C. 
Ramsower of Ohio on A Land Use Pregram die Basis of the Agri¬ 
cultural Conservation Pregrams; Extension Du’ector William Peter¬ 
son of Utali on Fedeml Irrigation Reclamation in Relation to Agri¬ 
cultural Policy, with discussion by Director C. E. Ladd of New York; 
Director W. L. Slate of Connecticut on Suggestions for the More 
Complete Utilization of Uncultivated Areas for Recreational Pur¬ 
poses; J. B. Kincer of tlie U. S. D. A. Weather Buieau on The 
Relation of Climate to Agriculture; and Piesident F. D. Farrell of 
E!ansas on Some Obstacles to Land Conservation. Mention should 
also be made of the com])rehonsive report by a special joint oom- 
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inittee of the association and the Dej>artment on the conservation 
and use of our national phosphate resources. 

Another important group of papers dealt witli Federal agricul¬ 
tural policies and the relation of the land-grant institutions to the 
farm program. The address of the Secretary of Agriculture Henry 
A. Wallace, entitled Eesponding to Change in Agriculture, gave 
special consideration to the problems of crop insurance and farm 
tenancy. It also discussed the subject of organization and i*eorgajii- 
zation, stating that “first, behind and underneath organization foi‘ 
maximum effectiveness it is essential that objectives and purposes be 
clear. - . . Secondly, there must be a clean-cut divisioji of func¬ 
tions as a basis for understanding, for orderly operation and effi¬ 
ciency. Third, there must be cooperation from the top to the bottom 
of the ranks, at headquarters and in the field.” 

Supplementing this address were two papers by H. E. Tolley, 
Administrator of the Agricultural Adjustment Administration. The 
first of these was entitled The Faimer, the College, the Depart meni 
of Agriculture—^Their Changing Eelationshii)S. The second dealt 
with The Agricultural Conseivation Program and Extension Work. 
Coordination of Federal Agencies Working in Agricultural and Re¬ 
lated Programs was discussed by Directors C. W. Warburton of the 
U. S. D. A. Extension Service and I. O. Schaub of North Carolina, 
and Coordinating Federal Agencies in the State With Activities 
Affecting Agriculture by Directors F. A. Anderson of Colorado and 
C. E. Brelim of Tennessee. 

Relations of the association with agencies other than the Depart¬ 
ment also received attention. A paper piTsented by Dr. F. J. Kelly, 
specialist in higher education, on behalf of the U. S. Commissioner 
of Education, emphasized the interest and responsibilities of the 
Office of Education in educational policies and programs involved in 
the expenditure of Federal funds, and advocated the pro\ision on a 
cooperative basis of a staff of experts to assist the land-grant iiistitu 
tions in their instraction problems. IMajor General 11. J. Brees, 
commanding the Eighth Corps Area of the Army, and Major Ross 
C. Baldwin of the General Staff Corps expressed the inter(‘st of the 
War Department in the Reserve Officers’ Ti*aining Corps. Edward 
O’Neal, president of the American Fann Bureau Federation, and 
Harold W. Gaulrapp, representing the National Grange, brought 
gieetings from their respective organizations. 

Problems relating to research were accorded generous consideration. 
The principal topics were some essentials for further progress in agri¬ 
cultural research, what should be included in agricultural economics 
research programs, the use of Bankhead-Jones funds to promote a 
coordinated program of research between the States in coo])eration 
with the U. S. Department of Agi'iculture, professional imi)rovemont 
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I'or the experiment station stajflf, and important implications of cooper¬ 
ative research in home economics. A paper by Dean E. M. Freeman o f 
Minnesota before the joint session on agriculture, entitled Projects— 
Benign and Malignant, was also of direct interest to all research work¬ 
ers and administrators. Following the plan of recent years, a more 
detailed discussion of these research papers will appear in the Febru¬ 
ary issue of the Record. 

The sessions of the executive body, which is the legislative agency 
of tlio association, were as usual held beliind closed doors, but a re¬ 
arrangement of the convention progi*am permitted a detailed report 
(o a geiieral session of the convention just preceding adjournment. 
T^his re]>or<, presented by the chairman of the executive committee, 
Provost A. B. Mann of Cornell University, served to acquaint those 
]>resent with the decisions which had been arrived at, and in Ibis way 
iinilied and gave point to the progi'am as a whole. 

Specifically, the association favored full coordination of activities 
for agi'iciiltural betterment and the elimination of overlapping; tlie 
i*aiiy completion of the soil survey; the purchase of submarginal laud 
and the couseiwation of phosphate resources; appropriations for agri- 
cult ural extension on a i^ermanent basis in lieu of recent curtailments; 
additional Federal legislation for farm forestry, so formulated as to 
safeguard tlie interests of the agricultural experiment stations and 
(extension agencies; further study of retirement provisions and gi‘oiq) 
insurance; the better accrediting of academic work in agriculture and 
home economics; and more adequate provision for fitting graduates 
for Fedei’al service. Annoimcement was made that on the much 
discussed (jiiestion of the relation of State institutions to soil conserv’^a- 
tion i)rograins the consensus of opinion favored an acceptance of 
i’esj)onsibility, but with full realization that the extent of participa- 
(ion is a problem for the individual institutions themselves. 

The election of officers i-esulted in the advancement to the presidency 
of the vice i>resident. Dr. Alfred Atkinson, president of the Montana 
St ate Col lege. R. L. Sackett, dean of engineering in the Peiinsy 1 \ aiiia 
State (yolloge, w as chosen vice pi*esident, and Dean and Director T. P. 
Cooper* was reelected secretary-treasurer. President C. A. Lory of 
Colorado, a member of the executive body since 1926, w^as succeeded by 
President T. O. Walton of Texas. A list of the section officers and 
(‘hanges in connnitlee assignments is given on page 144 of this issue. 

Steps were taken in anticipation of the 1937 meeting to coimneiuo- 
i*ate a triple anniversary—^the seventy-fifth anniversary of the Morrill 
Act and the act establishing the Federal Department of Agriculture 
and the fiftietli ajiniversary of the passage of the Hatch Act. A joint 
committee headed by Dr. Liprnan for the association and R. F. Hen¬ 
drickson for the Department was appointed to make plans for a suit¬ 
able o])servance of these aimiversaries, and it may be expected that 
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[Ohemical work of the Kentucky Station] (Kentucky Sta. Bpt. 1935, pt, J, 
p, 16), —^The station reports on experiments with a modification of the spect]*o- 
scopic method for the determination of boron and with a new indicator for 
fluorine, thorium alizarine aultonate. 

Analyses of miscellaneous materials, A. W. Clabk (Hfeio York State Sta, 
Circ. 165 (1936), pp, 10), —“In addition to the regular inspection of ollioial 
samples of feeds, fertilizers, and agricultural liming materials, samples of 
miscellaneous materials, particularly agiicultural and industrial wastes, have 
been analyzed to determine the possibility of their utilization as fertilizer ma¬ 
terials or animal feeds.” Table 1 records the plant food constituents found in 
a wide variety of miscellaneous materials; table 2, the protein, fat, fiber, water, 
ash, and nitrogen-free extract of numerous feeding stuffs; table 3, the calcium 
and magnesium oxide contents of liming materials and of various substances 
proposed for this use; and table 4, some of the components of muck soils, peat, 
peat moss, etc. Certain “materials requiring special analysis” are also listed, 
with the results of their examination. 

Butyric acid by fermentation, It. Abboyo (Jour, Agr. Unlv, Puerto Rico 
[Col, Sta,}, 20 (1936), No. 2, pp. €29-5i7). —^The author reports the isolation in 
pure culture of an organism well adapted for the production of butyric acid 
ftom molasses diluted with 7 times its u eight of water and treated with 13.5 g 
of calcium carbonate per 100 g of molasses. This mixture was sterilized by 
heating at 10 lb. pressure in an autoclave, cooled, and inoculated. 

“The process is simple, inexpensive, and merits further efforts toward ils 
industrial application and commercial exploitation. The main end product of 
fermentation (normal butyric acid) is obtained in nearly theoretical jitdd, and 
of a splendid degree of purity—^99 percent or better.” 

Fermentation of pyruvic acid by bacteria of the colon-acrogenes group, 
M. Mickexson, H. Reynolds, and C. H. Weekman (Soc. Expt, Biol, ana Med. 
Proc,, 3^ (1936), No. J, pp. 748-750). —^This is a contribution by Iowa State 
College. 

A discrepancy between biological assays and other methods of deter¬ 
mining vitamin A.—^I, R. S. Morgan, J. R. Edisbury, and R. A. Morton 
(Biochem. Jour., 29 (1935), No. 7, pp. 1645-1660, figs. 2). —In this investigation 
determinations for vitamin A w^ere made by the method of biological assay, the 
measurement of the ultraviolet absorption at 328 mp. (E. S. R., 60, p. 689), and 
the evaluation of the blue color intensity in the antimony trichloride test 
(E. S. R., 56, p. 10) on a series of 22 oils and concentrates covering a range 
of potency of from 530 to 1,290,000 international units per gram. The potency 
of “100" percent vitamin A was calculated from the assay of each substance and 
from the physicochemical tests. The characteristics of a highly active vitamin 
A described by Carr and Jewell (B. S. R., 69, p. 325) were taken as those of 
the pure substance. The valuations in the assays when so expressed were from 
4 
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1.23 to 3.38 million units por gram, or a mean of 1.77, when calculated from 
the blue values and from 1.08 to 2.9 million units per gram, or a mean of 1.78, 
when calculatocl from the spectroscopic estimates. “This variation is greater 
than can be accounted tor by the known errors of the assays and the physico¬ 
chemical measurements; allowance for these errors loaves u range of variation 
from 07 to 150 percent of the mean value to be accounted for." 

Alakiug grape juice in the home, C. S. Pjaderson and D. K. Tuessleb ("New 
York State 81 a. Circ. 166 (1036), pp. 7, fiffs, 6). —^The equipment necessary for 
the home preparation of grape juices is briefly discussed, two simple pressing 
devices and two methods of sealing with crown caps being described and illus¬ 
trated, as are also pasteurization methods and satisfactory procedures for aging 
to precipitate argols and for the second pasteurization and rebottling. 

“A good extraction is not obtained at a temperature below 140®, while at 
temperatures above 145® too much of the tanninlike substances are extracted, 
resulting in a more bitter juice. The method of hot pressing of grape juice is 
more adaptable for preparing grape juice in the home than cold pressing.” 

AGRICTJLTUEAL METEOROLOGY 

An introduction to the study of air mass analysis, J. Namias (BuL Amer. 
Met, 8oc,, 11 (W36), No, &-1, pp, 11+159-242, figs. 10).—This is a third edition, 
revised and enlarged. It was prepared because of the rapidly increasing 
adoption of air mass analysis and methods by meteorologists, and because 
there is no elementary textbook which deals with many of the fundamental 
processes which must be understood before beginning a study of air mass 
analysis. 

Olsperse systems in gases: Dust, smoke, and fog, R. Whytlaw-Gray 
ST At. (Faraday 8oc, Trans., 32 (1936), No. 8, pp. 1041^1300, pis. 4, figs. 64).-- 
This is an account of a general discussion (with papers) held by the Faraday 
Society in April 1936. The subject is considered under two heads, (1) The 
General Properties and Dehavior of Disperse Systems, composed of (a) Solid 
and Lhiuid Non-Volatile rarticlcs, i. e.. Smoke, Dust, Oil Fogs, etc., and (6) 
Aqueous and Otlior Volatile Particles, i, e., Mist, Cloud, Hygroscopic Nuclei, 
Town and Country Fogs; and (2) The Industrial Aspects of Disperse Systems 
in Air and Gases. 

Dust storms over the Great Plains: Their causes and forecasting, G. li. 
Pakkinson (Hut, Awer, Met. 8oc., 11 (1936), No. 5, pp. 121-135, figs. 5).—This 
article discusses tlie results of u survey by airphine and otixerwise of the 
dust-storm area from Kansas Cit>, Mo., to AU)uquerque, N. Mex., and other 
places, dealing especially with sources of the dust, characteristic properties 
of the air masses causing the dust storms, and possible fore<*asting of the 
storms. The author says that much fuithei- information is needed in order 
to forecast these storms successfully, principally ui>i)er-air observations in 
the dust-storm territory. 

Fuither <widence on the dependence of terrestrial tem])eratnr<\s on the 
variations of solar radiation, 0. G. Abbot (Smithsn. Mise. Collect., 95 (1936), 
No. 15, pp. 4t figs. 2). —Further evidence is given which conllrms previous con¬ 
clusions (E. S. R., 75, p. 746) that “opposite changes of solar radiations are 
associated for at least two we^s after their commencement with opposite 
marches of temperature departures in weather. These average effects are of 
the order of several degrees Centigrade, although the solar changes on which 
They depend are only of the average range of about 0,7 percent.” 
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A six-year weather cycle [trans. title], R. SpitaIiER {Met, Ztsdhr, [Braun- 
schweig], 58 (1986), No, 7, pp. SJJt-254).—Observations by the author and others 
are offered as evidence of a 6-yr. weather cycle, especially with reference to 
temperature. The author says that although the ft-yr, weather cycle is still too 
uncertain for an active and conclusive long-range weather prediction, it does 
give, for particular reasons, several seemingly trustworthy indications of the 
coming weather, and, in addition, it has the advantage over other periods of 
being based on a geophysical phenomenon, namely, the declination oC the axis 
of the earth. 

Effective precipitation in relation to crop yields (U, 8. Dept, Agr., Bur 
Apr. Ucon., 1936, CRP--!, pp, 2, pi, J).—Proceeding on the assumption that the 
effectiveness of spring precipitation is directly proportional to the condition 
of the crop, an index of effective precipitation was calculated by multiplying 
the spring precipitation in each year by the April 1 condition of winter wheat 
in that year. Substituting these indexes for the precipitation totals originally 
used brought a marked improvement in correlation between precipitation and 
yields. 

AVork in agricultutral meteorology of the National Meteorological Insti¬ 
tute of Poland [trans. title], J. Lijgeon (Les Traoaux de mdteorologie agrwolv 
de VInstitut National MiUorologique de Pologne, Warsaawa (Warsaw): Pan at, 
Inst, Met,, 1985, pp. 81, pis, 2, figs. U); ahs. in Bvl. Amer. Met. Soc., 17 (1036), 
No, 8, pp. 85, 86). —^This report describes the crop weather service developed l)> 
the Polish National Meteorological Institute since 1930, for the purpose 4>f 
making, in cooperation with various other agencies, special agro-meteorologU'til 
observations; publishing and broadcasting reports and forecasts for farmers; 
making phenologic surveys; recording observations on solar radiation, soil lein- 
peratures, and hail; and making theoretical and experimental study of the data 
obtained. In addition to the regular reports on the usual climatological data, 
special reports are issued during the growing season on phenological dates, influ 
ence of temperature and precipitation variations on plant growth, effects of 
hailstorms, and the general influence of atmospheric conditions on agriculture 
as a whole. Phenological dates are not confined to natural vegetation, but aie 
also given for cultivated crops. 

An elaborate synoptic code has been devised by which the more than COO 
cooperating phenological observers send in their reports every week by leh‘ 
graph. The code “provides for reports on fall and spring wheat, potatoes, sugar 
beets, hay and pasture, dwarf elder, fruit trees, plant diseases, destructive 
insects, 'ind weed pests. An annual phenological summary is also published. 
There are 57 solar radiation stations, and 100 soil temperature stations ivikuM 
iiig readings at 2 cm to 2 m depth. For the hail studies there are about 8,r»oo 
reporting stations.'” 

[A climatic map of Czechoslovakia], B. HeudiCka (8pisg PHrod. Fakult 
Masaryk. Univ., No. 206 (1985), pp. 5, pi. 1 ).—^A map based on Koi)pen*s classi 
ti(*ation is given and explained. 

sons—TEETniZEES 

[Soil and fertilizer studies hy the Arizona Station] (Arisona 8ta. Upi. 
1985, pp, 8-10,11-16,17,18). —^Results are briefly reported on the use of ammo¬ 
nium phosphate for alfalfa, sources of nitrogen for Arizona soils, citrus tree 
decline, sulfur fertilization, soil reaction studies (including the hydrolysis of 
zeolites and carbonates), boron, and soil and water classification for agricultural 
adjustment. 
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rSoll and feililizor work of the Kentucky Station] (Kentucky Sta. Rpi 
mn, pi. U PP- 20-2}).—Report is made upon the effect of copper and 

other minor elements on the growth of plants, the effect of potassium iodide 
on com, fertilizer studies on the soil experiment fields, the residual effect of 
superphosphate and rock phosphate, the effect of liming on availability of 
rock phosphate, availability studies of various phosphates, the retention of rock 
phosphate in the topsoil, and nitrogen in the soil as affected by cropping 
practices. 

[Soil and fertilizer notes from the Tennessee Station] (Tennessee 8ta. 
Rpt. 1035y pp. 9, 10, 22-28).—A tentative grouping of Tennessee farm lands into 
five grades of soils is presented, together with data by W. H. Macinlire on the 
effects of calcium and magnesium, potash, phosphorus, and sulfur, the leach- 
nbility of various nitrogenous materials, the chemical properties of the calcium 
silicate “slag” from the pyrolytic production of phosphoric acid, and the chemical 
<*hanges and physical effects that result from admixtures of limestone and 
dolomite with triple supeiphosphate. 

[Soil Survey Reports, 1931 Series] (U. 8. Dept. Agr., Bur. Cfiem. anri 
\8oil 8urvcy J?pf«.], 8€i\ 1931, Nos. 11, pp. 32, figs. 2, map 1; 23, pp. 54, 
pi. /, figs. map 1; 25, pp. 45, figs. 3, map J).—These surveys were carried out 
with the cooperation, respectively, of the West Virginia Geological Survey and 
Experiment Station, the California Station, and the Kentucky Station. 

No. 11. Soil survey oi Bajidolph County, West Virginia, B. H. Williams and 
II, M. Fridley.—^Riindolph County contains an area of 063,010 acres in cast- 
(ontral West Virginia, the greater part of this area being “included in three 
massive mountain ranges. A deeply dissected plateaulike area, about 10 by 30 
miles in extent, occupies the western and southwestern parts.” Drainage is 
provided by the Tygart, Cheat, Buckhannon, Elk, and Gauley Rivers and their 
tributaries. 

Aside from the 40 percent of rough stony lands from tho mountainous areas 
included in the county, the soils were found to constitute 12 series, including 21 
types, Ijeetonia stony loam amounting to 10.1 percent and Upshur stony silt 
loam to 9.9 percent of the area. 

No. 23. 8oi/ survey of the Alluras area, Oaiilornia, B. J. CaiT.)entcr and R. 
E. Rtorie.—^Tlic Alturas area covers 570,240 acres in northeastern California, the 
area having been conshlered, for the puri>os€s of the survey hero note<l, in 
three sei)arsilo<l units, excluding intervening strips of mountainous land. The 
drainage of th(‘ eastern and northern parts empti(»s into endosed ])asins or 
playa lakes, ami drainage from the southern, central, and southwestern parts 
reaches the Sa<Tameiito River by way of the Pit River which has its sour<‘e 
largely within the area. 

Soils of 14 series and of 27 types were found in the Alturas area, Gleason 
stony clay loam amounting, with the inclusion of a steep phase, to 16 percent 
and Lassen stony clay to 13.2 percent, while rough stony an<l scab lands, 
muck, and peat were found to form a total of 15.9 percent of the area examined. 

A discussion by 0. F. Shaw of laboratory studies of the soils of tho area 
is included. 

No. 25. 8oil survey of Fayette County, Kentucky, H. W. Higbee and K. S. 
Venable.—Fayette County consists of 181,129 acres of undulating plain in 
central Kentucky. For its drainage the county is dependimt mainly upon the 
Kimtucky River, with North and South Blkhom Creeks. 

With the inclusion of two color phases, a slope, and an imperfectly drained 
phase, Maury silt loam forms 49.1 per<*eut of the (*ounty, an<l Mercer silty 
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clay loam, found only in the form of its eroded phase, constitutes 12 percent 
of the county. In all, 14 series, including 18 types were found. 

Chemical analyses of the more important soils are reported and discussed 
by O. M. Shedd. 

Chemical analyses of Iowa soils for phosphorus, nitrogen, and carbon: 
A statistical study, R. IT. Walker and P. B. Brown {Iowa Bta. Res. Bui 20*} 
{1936), pp. 37-10i, figs. 8).—On the basis of data now available for 77 counties 
of the State, “in spite of the variability within soil typos the differeiicos aiiiong 
types, in most eases, were found to be significant or highly significant. Cer¬ 
tain soil types were found to be shniUar in their phosphorus, nitrogen, and 
carbon content, but significantly different from other soils. In general, sur¬ 
face soils contained larger quantities of phosphorus, niti'ogen, and (*arbon than 
subsoils. Dark-colored loe««s soils contained larger quantities of phosphorus, ni¬ 
trogen, and carbon than light-colored loess soils. Fine textured soil tJTcs con¬ 
tained larger quantities of phosphorus, nitrogen, and carbon than the coni-scr 
textured types of the same series or of different series. A high or low phos¬ 
phorus, nitrogen, or carbon content, however, seems to be a series characleristi<* 
entirely apart from the textural influence. This appears to be related to tho 
topography and native vegetation factors. The loess soils as a group do not 
differ from the drift soils either in their phosphorus, nitrogen, or carbon content 
nor in the carbon: nitrogen ratio. The bottom land soils, however, contain sig¬ 
nificantly larger amounts of phosphorus, nitrogen, and carbon than tho terrace 
•^oils, but the two groups do not differ in their carbon: nitrogen ratio. The ter¬ 
race and bottom land soils as a group contain significantly larger quantities of 
phosphorus and nitrogen than the loess and diift soils, but the difference in 
carbon is hardly large enough to be significant. There is little, if any, difference 
in the carbon: nitrogen ratio. 

“The mean carbon: nitrogen ratio for all soils of Iowa was found to be 32.15:1, 
but the largest number of soils h«nd a ratio slightly lower, the mode of the fre¬ 
quency distribution curve being at 12:1. The close relation between the nitrogen 
and carbon content of Iowa soils is shown by the high correlation coefllcients, 
which were found to be 0.95 for the drift soils and 0.93 for tbe loess soils. Al¬ 
though the temperature and humidity factors are of primary importance in deter¬ 
mining the nitrogen and carbon content of soils, it appears that within the 
eomparatively narrow range of variation of these factors within the State of 
Iowa, the factors of topography, soil texture, and typo of vegetation have Ikhui ot 
greatest importance in the differentiation of soil types. 

“In general, tho results of this study siipi)ort the soil type concept now in 
use in soil classification.” 

The relation of buffer capacity and organic matter to the solubility of 
the nutrient elements in Toa silt loam, A. V£lez FsANCEScni {Jour. Agr. 
Univ. Fuem Rico [Col. 8ta.]. 20 {1936), Ko. 2, pp. 655-679, figs. <?).—“Tho 
buffer curves for [six] different bamples of Toa silt loam show that the preson“<‘ 
of larger amounts of organic matter markedly increases the buffer capacity near 
neutrality. This is reflected in the flatter buffer curves. The samples which con¬ 
tained lower quantities of organic matter are most highly buffered at the extreme 
ranges of high acidity and basicity. This is indicated by typical sigmoid buffer 
curves, Tlie state of the decomposition of the organic matter in these samples 
indicates . . . that the buffering effect of the organic matter is associated with 
the lignin-humus fraction.” 

Additions of acid to the soil increased the solubility of the nutrient mineral 
elements. Tlie increases in the solubilities Tvere greatest in the samples but were 
low in organic matter. Although liming increased the amount of the soluble cul- 
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eium in the soil, it did not decrease the solubility of the phosphorus. The addi¬ 
tions of lime decreased the solubility of potassium. “The solubilities of iron and 
mniigaiiesc were too low to be easily measured above ]iH 7.2 and in only one case 
above pH 5 0.” Additions of acid to the soil increased the solubility of potassium 
when the rea(*tioii was forced lower than pll 5.0. There was a greater increase 
in the solubility of potassium from the acid treatments in the samples that were 
lower in organic matter. The solubilities of iron and manganese were increased 
from additions of acid. Manganese became much more soluble than iron from 
increased acidity, and its solubility was more affected in the samples that wer<‘ 
low ill organic matter. 

1'lie movement of salt (alkali) in lettuce and other truck beds under 
cultivation, W. T. :McGEOEfiE and M. F. Wii-leton iArizona ^ta, 152 
pp. 389-iS8, figs. H ),—“During the culture of truck crops on raised 
beds, there is a considerable movement and a (‘cumulation of soluble salts 
in tbe beds, but on disking down and flooding after harvest the distribution 
of salts in the soil returns approximately to its original condition. The prin¬ 
cipal accumulation is of nitrates, chlorides, and sulfates of the alkali and alka¬ 
line earth bases as these are the most mobile salts. Tbe rate and amount of 
salt movement in the beds is a function of the type of bed and the quantity 
of irrigation water applied as well as the length of the run. Tbe salt move¬ 
ment closely precedes the degree to which the irrigation water penetrates the 
bed, hence the relation of salt accumulation to length of irrigation run and 
quantity of water applied at each irrigation. The greatest salt accumulation 
o<‘c*urs in the centers of the convex beds. The least salt accumulation takes 
place in the high beds of the type used in cantaloup culture. The subsoil 
under the beds has a higher salt content than the surface soil of the furrow. 
The 3-in. crown beds show the least concentration of salt on the bed shoulder. 

“A notable movement of potassium was observed. Like tbe other elements, 
it mo^es toward the center of the beds, but more slowly because its movement 
depimds, in large part, on base-exchange reactions. 

“The least amount of movement was observed for phosphate, and this was 
negligible except when soluble phosphate fertilizers were applied. Calcium 
nitrate increased the solubility and mobility of phosphate. There was a measur¬ 
able increase in soluble phosphate in Uie bed centers hfllowing calcium-nitrate 
fertilization. When added as ammonium phosphate, phosphate showed a con- 
.siderable lateral movement to the center of the beds and a very active move¬ 
ment into the subsoil of the furrow. 

“Under late fall and win! or conditions the trend of salt movement is the 
same ns in summer, but the magnitude of the movement is less. 

“This investigation shows that crowned beds of one or more inches are the 
most satisfactory for bed culture because there is a lower concentration of 
salt at the shoulder, where the plants are located.” 

Oxidation-reduction potentials of soil suspensions in relation to acidity 
and nitrifleation, M. 0. Daeneix, .Ie., and W. S. Bisenmengee (Jowr, Agr, Res, 
iU. fif.], 53 (1936), No. 1, pp. 73-80, fig. 1 ).—^In an investigation carried out at 
the Massacliasetts Bxiieriment Station soils collected under four distinct natural 
drainage conditions were limed at the rate of 7.5 tons per acre, subjected to 
nitrogenous fertilizer treatments, held under greenhouse conditions after these 
treatments, and periodically examined with respect to the effects of nitrification, 
degree of acidity, source of nitrogen, etc., upon the oxidation-reduction po¬ 
tentials of their aqueous suspensions. 

The nitrogen treatments were 30 mg of nitrogen per 100 g of soil added as 
ammonium sulfate or sodium nitrate, and 1 g of dried blood (containing 10 
|KM-(*ent of nitrogen) per 100 g of soil. 
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The soils used were a well-drained sandy loam pasture soil, the same soil 
in a natural waterlogged condition, a gravelly sand from a railroad fill, and 
a black, sandy swamp soil. 

“It was found that any change of potential with nitrification is secondary 
to the effect of nitrification on pH. The inverse relationship found independ¬ 
ently by Herzner, Willis [E. S. R., 68, p. 448], and Heintze FE. S. R., 71, p. 44C] 
to exist between pH and Eh was verified. The addition to the soils of 
(NH4)aS04 or NaNOj was found to have no constant effect on the potentials of 
the suspensions. The rapid decomposition of organic matter brought about a 
marked fall of potential. This fall was apparently caused by oxygen depletion.” 

The effect of soil treatment on the mineral composition of exuded maize 
sap at different stages of development, M. W. Lowby, W. O. Huggins, and 
L. A. PoBREST (Georgia 8ta, Bui. 193 (1936), pp. 28, figs. 12 ).—^The authors 
made determinations of various components of exuded corn sap from plants 
from 3 to 4 ft. high, from plants showing the first appearance of the tassel, 
and from plants at the roasting ear stage. The method for collecting the sai> 
devised by Lowry and Tabor ^ is described. 

Prom the figures given it appears that the rate of fiow of the sap varied with 
the amount of the rainfall when the total was less than that required to satu¬ 
rate the soil. Lime increased the yield of sap. The highest yields of sap ou 
limed plats were obtained under treatments of superphosphate alone and in 
combination with ammonium sulfate or potash, whereas the lowest yields 
were obtained under treatments with ammonium sulfate and potash alone and 
in combination. 

It is stated that, “in general, the H-ion concentration of the sap was highest 
in the second stage of growth. However, the plats receiving potash and phos¬ 
phates tended to show an increase in H-ion concentration with the development 
of tile plant, also the concentration of phosphorus and total nitrogen in the 
sap from plants grown on these plats increased with successive stages of 
growth.” 

It was further found that “the addition of lime to the soil increased the quan¬ 
tities of ash, calcium oxide, total nitrogen, and nitrate nitrogen found in the 
exuded sap, and decreased all other constituents. The exudate from plants in 
the first and second stages of growth receiving treatments of single fertiliz(M* 
materials contained a larger amount of ash than that from plants grown on 
treatments receiving combinations of fertilizer materials. Lime increased the 
quantity of calcium found in the exuded sap in all stages of growth. Tlie lowest 
quantities of calcium were found in the sap from plants grown on plats receiv¬ 
ing potash and nitrogen, either alone or in combination. The highest quantiti(»s 
were found under treatments with acid phosphate with nitre^en and rock iihos- 
phate alone and in combination with potash, whidi is perhaps caused by tlu' 
high calcium content of the phosphate fertilizer materials. Lime tended to de¬ 
crease the amount of potash in the exuded sap. In general, the sap from plants 
grown on treatments receiving potash fertilizers contained more potash than 
those not having received applications of potassium fertilizers. The quantity 
of silica found in the exuded sap increased with successive stages of growth. 
Lime tended to decrease the concentration of silica found in the sap. The 
amount of phosphorus found in the sap increases with successive stages of 
growth. In most cases, applications of phosphate fertilizers increased the quan¬ 
tities of phosphorus in the sap. Lime had the effect of slightly increasing the 
total and nitrate nitrogen content of the exuded sap. Nitrogenous fertilizer 
materials generally increased the total and nitrate nitrogen content of the sap.” 

1 Sdence, 73 (1931), No. 1896, p. 463. fig. 1. 
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The effect of fertilizers and lime upon the electrodialyzablc and ev- 
ohangeable potash of cropped soil, G. M. Giijjooan {Jour. Agr, Res. [Z7. 8], 
53 {1936), No. /, pp. 61-66). —^Fertilizer plat soils were subjected, in an investi¬ 
gation reported trom the Delaware Experiment Station, to electrodialysis and 
to leaching with neutral ammonium acetate to determine the effect of fertilizers, 
cropping, and liming upon the amount of potassium removed by these methods 

“Without exception, more potash was removed by electrodialysis from tlio 
limed soils than from the unlimed. The results for exchangeable potash were 
similar but of lesser magnitude. Applications of potash were reflected to a 
gi*eater degree by clectrodialysis tlian by the exchange method. Exchangeable 
«ind dialyzable potash were at a maximum in the plat receiving manure plus 
lime. . . . Without exception, total potash content of the soil was groatoi 
in the limed series. For the soil investigated it appears that liming has con¬ 
served potash by reducing losses from leaching.” 

“pH values were remarkably uniform throughout each series (limed and 
unlimed).” 

Fertilizer placement studies with cotton in Texas, 1935, H. P Smith 
(Natl. Joint Com. Fort. Appl. Proc., 11 (1935), pp. 67-72; abs. in Texas 8ta. 
Circ. 78 (1936), p. 2i). —^This report extends that of the previous year (B. S. R., 
74, p. 607). When fertilizer was placed 1, 2, and 3 in. underneath cottonseed 
at the time of planting, slightly better stands were obtained for the 3-in. place¬ 
ment and slightly belter yields for the 2-in. depth. Fertilizer placed 25 in. to 
each side and 1, 2, and 3 in. below the level of the seed gave results slightly in 
favor of the 2- and 3-in. depths. Disturbing the soil under the seed at the time 
of planting retarded germination regardless of whether or not any fertilizer 
was applied. 

Drilling fine limestone for legumes, W. A. Albrecht (Missouri 8ta. BuL 
367 (1936), pp. 20, figs. 13). —^The methods and advantages of drilling finely 
ground limestone for legumes are set forth in detail. Limestone, according to 
research at the station, supplies calcium as a nutrient as well as for correction 
of soil acidity. The requirement of finely ground (about 40-mesh) material and 
possible use of other forms of calcium and the greater effectiveness of smaller 
quantities drilled compared with broadcasting are pointed out. Fine limestone 
<*an be drilled with the fertilizer attachment of the grain drill when legumes 
sire planted in the spring or with wheat or other nurse crop in autumn Drill¬ 
ing limestone for each legume crop in the rotation is advised, Limestoiio aloiK' 
does not guarantee clover stands, and its use emphasizes other deficiencies in 
soil fertility. Many soil types are mentioned as responding to fine liniesloiu* 
treatment. In cost of limestone, drilling 0.25 ton of finer limestone costs less 
than broadcasting 2 tons of 10-mesh material per acre, and drilling also effects 
a substantial saving in labor. 

The reaction of zinc snlfate with the soil, H. W. Jonks, O. E. Gajx, and 
K. M. Barnette {Florida 8ta. Bui. 298 (1936), pp. 43, figs. 6). —^The authors find 
that the method for the titration of zinc with potassium ferrocyanide in the 
presence of potassium ferricyanide and with diphenylbenzidine as an internal 
indicator may be applied accurately for the determination of 5 mg of zinc in 
water and normal ammonium chloride extracts of soils, with fairly accurate 
estimations of smaller quantities. They further iptate that “iron, the most 
important element interfering with the determination, may be satisfactorily 
separated by precipitation as the hydroxide in the presence of an excess of 
ammonium chloride and ammonium hydroxide. The separation of iron and 
zinc by this method has been found to be satisfactory up to a concentration 
of iron four to five times as great as that of zinc.” 



12 


HXPERrjMBWT STATlOiT EBOOBT) 


I Vol. 70 


Zinc compounds applied to the soil were found to rciiiain in the three forms 
of water-soluble compounds, replaceable zinc, and a state of combination 5n 
which the zinc was neither water-soluble jior replaceable. “When low concen¬ 
trations of soluble zinc compounds react with the soil, the major portion of th(* 
zinc enters into combination with the colloidal complexes and may be replaced 
by a normal ammonium chloride solution. Under these conditions there is a 
near equivalence between tlic replaceable zinc of the soil and the ealcium 
removed from the colloidal complex. Wlien high concent rations of soluble zinc 
(compounds react with the soil, the zinc is found present not only in water-soluble 
and replaceable forms but also in an insoluble form. After the major portion 
of the exchangeable bases are replaced by zinc, the zinc enters into this insoluble 
form in the soil. 

“Organic matter, clay, replaceable bases, carbonates, and phosphates were 
found to influence the flxation of zinc in the soil. Superphosphate in contact 
with zinc sulfate in the soil decreased the solubility of the zinc and increased 
fhe fixation of insoluble zinc. A marl and a peat soil fixed very much greater 
quantities of zinc in an insoluble form than did acid mineral soils. The water- 
soluble zinc content of acid mineral soils was increased in most instances by row 
and broadcast applications of zinc sulfate. The greatest increase occurred 
immediately after application. Water-soluble zinc leached into and was fixed 
in part by the lower soil depths. Applications of zinc sulfate to field soils 
increased the replaceable zinc content of the 0-3 and 3~6 in. soil depths. In a 
Norfolk sand, zinc was found to be toxic to cowpeas at a concentration of 
approximately 0.482 milliequivalent per 100 g of air-dried soii and to corn 
at 1.376 m. e. per 100 g.” The addition of calcium carbonate appears to have 
decreased the toxic action of replaceable zinc. 

A&EICXJLTUEAL BOTANY 

I Abstracts of dissertations] {Ohio State XJniv,, Ahs. Doctors' Diss,, No, JG 
(1934)i PP- 213-222, 243, 244). —^Abstracts of the following theses of interest to 
botany are included: The Ohlorophyceae and Heterophyceae of Oklahoma, by 
C. E. Taft; and The Significance of Thermal Emissivity in Plant Leaf Energeti<*s 
(with experiments on the leaves of Liriodendron tulipifera. Coleus Ihimci, and 
BryopTiplliim calycimmn, and including the presentation of an exact laborator^ 
method for the determination of thermal emissivity), by A. N. Watson. 

Kansas botanical notes, 1934, F. O. Gates (Kans. Acad. 8ci. Trans,, 38 
(1935), pp. 99, 100). —^This contribution by the Kansas State College contains 
miscdlaneous notes, including data <m plant distribution and collections and 
the effects of meteorological factors on various plant species. 

Ecological studies in the lower Illinois River Valley, L. M. Turner (Bot 
Gas., 9^1 (193G), No. 4i PP- 6SP-727, Hg. 1). —^In this study from the University 
of Arkansas, the soil types of Pike and Calhoun Counties were correlated as 
far as possible with the plant communities growing therein. The narrow pTI 
range appeared to indicate that it is not important in the distribution of species 
here. A transect of the lower valley afforded 4 general divisions (upland, bluff, 
transition region, and flood plain), with subdivisions into 10 major plant com¬ 
munities (upland pasture and old fields, upland forest, limestone bluff, hill¬ 
side-talus slope forest, talus slope-flood plain transition forest, flood plain forest, 
flood plain prairie, flood plain lakes and sloughs, riverbank, and islands), which 
are discussed in detail. 

Andrews Bald: The problem of its origin, B. W. Wells (Jour. South. 
Appalachian Bot. Cluh, 1 (1936), No. 5, pp. 59-62).—In this contribution from 
fhe North Carolina State College, the hypothesis is presented that this 
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ancient bald could have originated only through human interference at the 
soil level, an interference with the normal forest succession, making possible 
the advent of the remarkable mountain oatgrass (Danthonia compressa) which, 
once having attained command of the area, has with, and for long periods 
without, the aid of fire been able to survive as an unusual type of subclimax 
to hold the area for centuries against the surrounding forest. The hypothesis 
refers only to certain grass and sedge balds of the Andrews Bald type and 
not to balds known to have been made by white settlers, or to the extensive 
shrub balds or “slicks” ascribed to various combinations of soil, fire, ex¬ 
posure, and the human factor. 

Forms of Crataegus pruinosa, H. W. Rickett (BoL Gaz., 91 (1936), No. 
pp. 780-793, figs. 8). —^This taxonomic (three new forms described) and mor 
phologic study is a contribution from the University of Missouri. 

The development of the ascooarp of Acrospermnm compressum, H. 
Bbandrtff (Mycologia, 28 (1936), No. 3, pp. 228-235, figs. 7Z).—This is a con¬ 
tribution by Cornell University. 

Effects of barium salts upon Aspergillus niger and their bearing upon 
the sulphur and zinc metabolism of the fungus in an optimum solution, 
R. A. Steinberg (Bot. Gaz., 97 (1936), No. 3, pp. 666-671).—The author believes 
it to be obvious that in the experiments herein reported the formation of 
translucent and watery hyphae in the absence of sulfur is a morphological 
abnormality due to nutrient deficiency. Other data on hand afford proof 
that a deficiency of nitrogen, ijhosphorus, magnesium, iron, or zinc also leads 
to similar results. It may be concluded therefore that the morphological 
characteristics of the control or so-called “unstiraulated”, “normal”, or minus 
zinc culture usually obtained in zinc stimulation studies are really the ab¬ 
normal, whereas those of the “stimulated”, or zinc culture, are actually the 
normal. The barium effect within the range studied is due to the removal 
of sulfur. 

Nyctalis parasitica and N. asterophora in culture, G. E. Thompson (Afyeo- 
logia, 28 (1936), No. 3, pp. 222-227, figs. 21). —^This contribution from Cornel 
University describes the developmental stages of the two fungi in culture. 
Oom meal, oatmeal, and potato dextrose provided suitable media for N. para- 
sitica, and the first two for N. asterophora. 

The genus Underwoodia, TI. A. Nussl6 (Mgcologia. 28 (1936), No. 3, pp. 
236-2}0, fig. 1). —^In this contribution by Cornell University, the literature of 
«his Disconiycete genus containing the single species TJ. columnaris is briefly 
reviewed, with notes on a specimen recently collected at Ithaca, N. Y. 

Oytological study of the germination of the chlamydosporo in Urocystis 
tritici ftrans. title], A. Biraghi (Atti R. Accad. Naz. Lined, 6. sen, Rmd. Cl. 
Ftci. Fis., Mat., e Nat., 20 (1934), No. 0, pp. 343-646).Spores of U. tritici ger¬ 
minate, producing a promycelium of variable length on which from two to five 
sporidia appear, the most frequent number being three. The young promy¬ 
celium has a single nucleus that soon divides, generally giving rise to four 
nuclei that pass one into each sporidium. When the number of sporidia is 
smaller than the number of the nuclei of the promycelium, the surplus remain 
in the promycelium. The dikaryophase is preceded by conjugation between two 
sporidia or between a sporidium and the promycelium. A fusion tube is always 
formed, and through it a nucleus passes into one of the sporidia, which begins 
to elongate, and a binucleate hypha is thus produced. The sporidium from 
which the nucleus has migrated soon degenerates, as does the promycellum.— 
(Courtesy Biol. Abs.) 

A Cretaceous fungus: Xylomites cycadeoideae, M. A. Chrysler and C. M. 
Haenshsler (Amer. Jour. Bot., 23 (1936), No. 1, pp. 33-36, figs, 7)—In this con- 
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tribution by the New Jersey Experiment Stations, a wcll-preservod, storiU* 
fungus is described as a new species from tbe leaf bases of a Cretaceous 
cycadeoid from claypits at Woodbridge, N. J. 

The nodules of different varieties, percentage of nitrogen in legumes, 
and their influence on the nitrogen economy of the soil, C IUat.fve ( K . 
Tjanmr. Akad. Eandl. och Tidskr., U {t9H5), No. 7, pp. 96S-997. fiffs. to: Emu 
(7f)s.y pp. 99o, 996).—The root nodules were studied (1032-34) on pure linos of 
tbe Monopoliirt and Soloiirt varieties of field peas gi-own in pot <‘ullurcs of 
(1) quartz sand without nitrogen, (2) of soil rich in nitrogen, and (3) on 
plats in mineral soil not too rich in nitrogen. 

On the basis of the results obtained here and those previously reported with 
vetch (E. S. R, 72, p. 317), the author believes that the formation and localiza¬ 
tion of nodules vary with different pure lines, that within a pure line their 
formation and localization vary according to the amount of easily available 
nitrogen in the soil, the aeration, and other conditions, and that varieties with 
comparatively poor nodule formation have a considerable need for easily avail¬ 
able nitrogen while those ’vvitb abundant nodules grow excellently through 
nitrogen fixation only. 

It appears from analyses that legumes may vary considerably in nitrogen 
content, yet these differences do not seem to be related to differences in the 
reaction of the medium. Field peas grown under favorable conditions in media 
low or lacking in nitrogen enriched the medium with fixed nitrogen. This is 
believed to occur throng the decay of rootlets, and this part of the nitrogen 
fixed probably amounts to from 16 to 30 percent of that fixed in the lops. The 
nitrogen in the roots of peas consisted of at least 25 percent of water-soluble 
compounds, a large part of which may leach out into the soil under suitable 
conditions and become available to other plants. When legumes were grown in 
media containing large amounts of easily available nitrogen, they took up a large 
proportion and thus reduced the quantity available to nonleguines. Studies of 
the relative efficiency of the nodnles on different varieties should therefore he 
made with nitrogen-poor soil or media. The results with nitrogen-rich soil 
indicate only the ability of the different varieties to utilize easily available 
nitrogenous compounds. 

The action of sodium nitrate upon the infection of lucerne root-liaii*s by 
nodule bacteria, H. G. Thornton (jBo//. JSor. [Lo/idon], Pror., t?cr. B, tt9 
(J936), No. 815, pp. 474-^92, pU, 2, figs, J).—^The actions of living nodule bac¬ 
teria and of their sterile filtrates were tested on root hairs of alfalfa grown in 
agar medium in the presence and absence of sodium nitrate (NaNO,) and 
ammonium sulfate (NH»)sSOi. At initial concentrations of from 0.3 to 1 per¬ 
cent, NaNO„ prevented infection of the root hairs. Deformation of the root 
hairs by the nodule bacteria was also checked by NaNOj at the above concentra¬ 
tions and by (NBi: 4 ) 2 S 04 at 0.1 percent. This deformation being a necessary 
prelude to infection, its inhibition accounted for the absence of infection in the 
cases cited. At 0.1 percent, NaNOs checked the deformation of root hairs by 
sterile filtrates of nodule bacteria. Both the living bacteria and their sterile 
filtrates not only caused deformed growth of the root hairs, but also stimulated 
an increase in their number and length. This growth stimulation was also 
checked by NaNOj. 

These effects of nitrate in inhibiting the action of the bacterial secretions on 
the root hairs were mitigated by the addition of dextrose, together with the 
nitrate, to the medium surrounding the roots, suggesting that nitrate interferes 
with the carbohydrate supply to the piliferous layer of the root. 

Reduction of nitrates to nitrites by the expressed juice of higher green 
plants, A. L. Bouum (Plant Physiol., 11 (1966), No. 2, pp. 429-436 stud- 
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ies at the Alabama Polytechnic Institute, “a large number of nitrite determina¬ 
tions on mixtures of nitrate, glucose, and expressed plant juices to which 
toluene had been added and maintained at sufficient concentration to prevent 
the action of micro-organisms failed to indicate the presence of substances in 
the green plant which cause catalytic reduction of nitrate to nitrite in the 
absence of light.” 

Analytic studies in plant respiration.—^VI, The relation of the respira¬ 
tion of potatoes to the concentration of sugars and to the accumulation 
of a depressant at low temperatures: Ft. 3, The relation of the respi¬ 
ration to the concentration of sucrose, J. Barkks (Roy. Soo. {London 
ASfer. U, lif) (J936), Sfo. 8i5, pp. 453-ff73, figs. 10). —In the preceding parts'- 
the concentration of total sugars was provisionally adopted as a measure 
oi the respirable substrate. Here, evidence is presented as showing “that the 
forms of the respiration/glucose, respiration/fructose, and respiration/tolal 
sugar relations \ ary over a wide range according to the changes of the sucrose/ 
hexose quotient ciuring sweetening and desweetening. On the other hand, the 
resiriration/sucrose relation botli during sweetening and desweelening, and also 
while the sucrose/liexase quotient was either increasing or decreasing, con¬ 
formed closely with the enzymatic rectangular hyperbola for the rat(» of reac- 
tion/substralo relation for an enzyme reaction in vitro. There is thus strong 
evidence tiiat sucrose is closely related to the substrate supply for respiration 
and that ludtber glucose nor fructose is directly associated with this function, 
llie bearing of the above observations on our knowledge of the nature of the 
respirable substrate is discussed. In samples of low sugar content the sucrose/ 
liexose quotient is shown to be markedly affected by changes of temperature.” 

The role of potassium in plant nutrition, W. L. Powers (Better Cropn 
With Riant Food, 20 (1036), Ao. 10, pp. 34, 35, figs. 5).—In this contribu¬ 
tion from the Oregon Experiment Station, a brief general discussion is given of 
the plant potassium relations of various soil t^-pes and the factors influencing 
these relations, including a review of some of the physiological effects of 
potash applications to specific plant species as reported by various workers 
and especially with reference to experiments in Oregon on flax, mint, and 
X>otatocs. Brief reference is also made to some studies of various potash 
carriers au<l of rales of application. 

Raising the physiological combustion in the presence of potassium and 
phosphorus in the cells, and the prevention of freezing in plants [trails, 
litlej, J. SioKiASA and B. llAVLtNOvfi (Shorn. Oeskoslov. Akad. ZemMdl. (Ann. 
ihechoslomk Aead. Agr.), 10 (1035), No. 4, PP- 457-4^9; Qer. abs., p. 499). — 
The authors review various studies and theories regarding tlie basic causes of 
(leiith from low temperatures in plants, and report data showing that low teni- 
p(‘raturo alone is not its cause, but tliat the decisive factor is the amount of 
water which in freezing is removed by the change into ice. 

Radium irradiation affects plants by inducing changes in the protoplasm 
whereby presumably the general cell functions and above all the vitality of the 
organism are heightened, and thus the cells are rendered more resistant to the 
f I'eezing process. 

According to the authors’ 50 yr. of observation and experimentation in the 
field and greenhouse with plants (especially sugar beets) grown in soils deficient 
in assimilable potassium (K) and phosphorus (P), unfavorable weather has 
been prone to induce root necrosis and freezing injury. The ash of plants so 
grown was also deficient in K, P, and sodium (Na). Furthermore, barley, wheat, 

2 Roy Soc. [Loadonl, Proc., Ser. B, 112 (1933), No. B 777, pp. 3ia-358. figs. 13. 
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rye, sugar beets, and potatoes grown in soils fertilized with P, K, and Na were 
not so readily frozen as those grown in soils deficient in these elements. 

On the basis of these data the authors are convinced that in the absence of 
sufficient P, K, and Na ions the respiratory process is unable to take place with 
normal efficiency, and the physiological combustion undergoes a depression 
which with unfavorable weather conditions (especially with insufficient oxygen 
in the soil, together with abnormal cold) leads to freezing. On the other hand, 
if air and P, K, and Na ions are present in sufficient amounts in the cytoplasm 
and karyoplasm, freezing (especially of tender seedlings) is prevented. 

Comparative boron content of plants grown on the same soil [trans. 
title], G. Beetbaxd and H. L. de Waai. {Compt. Rend, Acad. Agr. France, 
{19S6), No. S, pp. 321-324).—The boron content of 30 species of plants growing 
on the same soil was determined by the colorimetric and volumetric methods. 
The unequal power of the different species to fix boron was striking, ranging 
from 2.3 mg per.kilogram dry weight in barley, rye, wheat, and maize to 9>-t7 
mg in the poppy. There appeared to be some relation between the boron-fixing 
capacity of a plant and its systematic position. 

The physiological and agricultural significance of the findings are briefly dis¬ 
cussed, particularly in relation to boron poisoning in certain plants and boron 
deficiency in others. 

Distribution of acetaldehyde and alcohol in the apple fruit, E. V. Miller 
(Jour. Agr. Res. [U. fif.], 53 (1936), No. 1, pp. 49-^5).—The acetaldehyde and 
alcohol contents of Jonathan apples were higher in the peel than in the pulp or 
core, and in the peel of soft-scalded than in that of normal apples. Rinsing 
in ether removed 16.3 percent of the total ether extract of the peel, the latter 
in this way also losing 36.7 percent of its original acetaldehyde. The acetalde¬ 
hyde content of normal Grimes Golden apples was higher in the peel than in 
the pulp or core, and in the pe^ of apples with soggy break-down than in that 
of normal fruits. Samples of peel, pulp, and core prepared for analysis but 
held in closed flasks in the refrigerator for 4 hr. accumulated from two to four 
times their original amounts of acetald^yde. Finely ground pulp of normal 
Grimes Golden apples yielded more acetaldehyde than coarsely sliced pulp 
but not so much as the peel. Frozen Grimes Golden apples sampled 4 hr. after 
freezing showed no more acetaldehyde than normal apples, but when held 24 
hr. in the laboratory after freezing the acetaldehyde content was over three 
times as great in frozen as in normal apples. 

Apparently a high acetaldehyde content in apple peels may be due in part 
to its production by cells ruptured in paring, but there is also a tendency for 
it to accumulate in peels affected either by mechanical injuries to the cells or 
by abnormal physiological conditions of the fruits. 

Distributiou of total soluble solids and catalase in different parts of 
Jonathan apples, P. L. Harding (Jour. Agr. Res. [17. 8.), 53 (1936), No. 1, 
pp. 4S^4Sj figs. 2). —^“Specific differences in total soluble solids and catalase 
activity were found in different parts of Jonathan apples. Soluble solids were 
consistently lower in apples affected with soft scald than in those not affected, 
but in both cases the greatest concentration was found in the ^in, with a 
gradual decrease toward the pith. In normal apples, catalase activity was 
highest in the skin and least in the region immediat^y beneath the skin. In 
apples showing soft scald, catalase activity was highest in the pith region and 
lowest in the diseased portion comprising the skin and the brown tissue imme¬ 
diately beneath it. 

“The results of this investigation suggest that preliminary work to determine 
localized differences in different parts of an apple should precede chemical or 
physiological studies in whidi the fruit is customarily analyzed as a whole. 
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This procctluie mi^ht load to a modification of methods of sampling and give 
quite different and more significant results.” 

The ftrowth liormonc in the base of tlic oat coleopiile ItiMUS. title 1, 
11. SoDiNfr (Her. D(ui. Hot, GchclL, 58 (1935), No. 10, pi> —Small 

amountfe of growth hormone in the coleopiile base were demonstrated by 
diffusion into agar. 

The iufiuence of crystallized hormones on the growth of certain species 
of yeasts Ltrans. title|, A. P Wuber (Compt. Rend. Avad. Sci. [Paiis'i, 202 
(I9S6), No. 6, pp. 517-519). —^I'he author tested the etletds of tolli(*ulin, benzoate 
of dihydrofolliculin, and heteroauxin on eight species of yeasts, in most cases 
with no effect on the production of dry matter. With the first two hormones, 
however, the production of dry matter by two species was markeilly iiu-reaseil, 
and with the hoteroauxin growth was inhibited in one species. 

Effect of auxins from some green algae upon Phytophthora cactoruni, 
{j. 11. LixiNiAN (Bot. Qaz., 97 (1980), ^o. pp. 854-859, figs. 2).—Four jmre cul¬ 
tures of unicellular gi*een algae (CliU)reUa viscosa, Coccomyoia simpler, Oocys- 
tis nacgelii, and Sce7iedcs}nus flaicscmis) were used in this study at the West 
Virginia Experiment Station, and the first two, especially, exhibited a marked 
stimulation by the growth-promoting substances extracted from garden peas. 
These algae also retained their green color in the presence of these substances, 
but in their absence it gradually faded into a yellowish tone. 

AH four oC the algae formed growth- and sexuality-promoting factors for 
P. vacto<iU7ii. 

The effect of auxin on the abscission of petioles, 0. D. La Rufi (Natl. Acad. 
Sci. Proc., 22 (1930), No. 5, pp. 254-259). —^I^lxcept in strong light, auxin and 
synthetic heteroauxin delayed abscission when placed at the petiole end where 
bliidoM were cut off from Coleus and Rwinus leaves. 

Ion action and water permeability: A contribution to the coacervation 
theory of the plasma membranes [trans. title], I. nn Haan (Protoplasim, 2k 
(1935), No. 2, pp. 180-197, fig. 1 ).—^In weak concentrations, salts with a poly¬ 
valent cation lowered the water permeability of protoplasm, thus increasing 
its viscosity, but in higher concentrations they increased the peimeabUity. At 
all concentrations tried a salt with a monovalent cation (NaNOi) caused an 
iiKTeiise in i)ermcahility. It is believed that these salt effects may be best 
explained by the theory that an autocomplex system of phosphatides takes 
part in the structure of protoplasm or its superficial layers. 

Preliminary researches on tlie relations between water content and 
latent life in seeds Ltraus. title], L. Montumautini (R. 1st. Bot. Palermo Lav., 
B (1985), pp. 150-105 ).—^This is a review of recent pertinent investigations by 
others and a report of the author’s preliminary study with seeds of Cicer 
arietinum. 

Normal viability of seeds and bacterial spores after exposure to tempera¬ 
tures near the absolute zero, 0. B. Lipman (Plant Physiol., 11 (1980), No. 1, 
pp. 201-205, figs. 3 ).—Seeds of species of several higher plants and a variety of 
bacterial spores, after drying thoroughly over HsS04, were esposed in the low 
temperature apparatus of W. F. Giauque of the University of CSalifomia for more 
than 44 hr. to temperatures ranking from 1.8** to 4.2** K. After such exposure, 
both seeds and spores were perfectly viable as compared with controls. More¬ 
over, plants were grown from seed to maturity alongside of control seeds.— 
(Courtesy Biol. Ads.) 

The inffuenco of disinfectants on the enzyme processes of germinating 
wheat seeds [trans. title], K. I. Strachitski! (Stratschitzky) and B. P 
SussKif (SussKY) (Trudy Nauch. Inst. Vdohr. % Insektofungisid. (Tram. 8cL 
104565—SS- 2 
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Inst, Fert, and Insectofungicides IMoskval), No, 123 (1935), pp, ^77-^83, flg, 1; 
Oer, aJ)S,, p, 291), —^It was shown by this study that disinfectants influence llie 
activity of the enzymes (amylase, catalase, peroxidase, and protease) in sjermiiiat- 
ing seeds. The strength of this effect on the enzs'mes may be used as a moasurt* 
of the relative toxicity of the disinfectants. The data obtained in this way 
accorded with the usual criteria of the influence of disinfectants on xflunt growth. 

Development of the embryo sac of liilinm henryi, D. C. Cooj»i a (Nati. 
Acad. 8ci, Proc., 20 (193Ji), No, 3, pp, 163-166, figs, d).—In this study from the 
Wisconsin Experiment Station it is shown that the developineiit of the embrjo 
sac in L, henryi and three other Lilium spp. differs from the so-called lily tyi)e 

Hydrotropic responses of roots in soil, W. E. Loomis and L. M. Ev\an 
(Bot. Gaz., 97 (1936), No. 4, pp. 723-743, figs. 4).-~In a large number of exi)ori 
inents at the low^a State College, 7,763 seedlings of 29 genera and 14 families were 
urowui to determine the hydrotropic responses of their primary roots under a 
steep soil-moistui’e gradient obtained by placing in contact a soil layer willi a 
moisture percentage below the hygroscopic coefficient and a layer with a moist ui e 
jiercentage slightly below the moisture equivalent or field coefficient. Under these 
conditions growth in the moist soil was normal and a sharp moist-dry line between 
the two soil layers was maintained for from 1 to 2 weeks, but growlh wms com¬ 
pletely checked in roots penetrating more than about 1 cm into the dry soil. 

The primary roots of many species showed no tendency to bend when growing 
from the moist soil layer into the dry soil, their typical response being growth 
along the lines determined by seed position and normal response to gravity until 
rhe root has grown into the dry soil. A second group showed weak hydrotropie 
responses, and a third and smaller group of plants exhibited responses in soil 
comparable with the results in the air, with from one-half to three-fourths of the 
roots following the moist soil at an angle of 45® and another fraction bending 
toward the moisture but not following the 45® line. Secondary roots as a group 
gave no clear-cut hydrotropic response in any of these tests. 

The data are believed to indicate that hydrotropism in roots is by ii<i means 
comparable in distribution and intensity of reaction with geotropism in roots anti 
stems or with phototropism in stems. The results ^^ith some species of the 
("ucurbitaceae and Leguminosae suggested that hydrotropic responses may depend 
on a genetic factor present in some species or varieties but absent from cl<»sel> 
related ones. 

The possibility of a response in soil similar to that obtained m air is indi<*«d(‘d, 
but the results show equally clearly that hydrotropism is not a universal, and 
probably under field conditions not a common, plant response. 

Diurnal fluctuations in transpiration during the course of the season in 
the Mediterranean climate [trans. title], F. Bruno (J?. 1st. Bot. Palermo Lav., 
6 (1935), pp, 1-91, pis. 6, figs. 2).—Data are included for 19 plant spe(*ies. 

A macro-respirometer for the study of aerobic bacterial dissimilation, 
H. G. Wood, C. Erb, and O. H. Werkman (Iowa State Col. Jour. SoL, 10 (1936), 
No. 3, pp. 29&-301, pi. 1, fig. J).—In this contribution by Iowa Stale College, a 
macrorespirometer is described and illustrated which permits determination 
of oxygen consumed, COs produced, and the nongaseous products of dissimilation 
by resting or proliferating cell suspensions. Oxidation-reduction balances may 
be calculated for aerobic as well as for anaerobic dissimilations. 

GENETICS 

Papers read at recent meetings of the Genetics Society of America, V. W. 
Whiting (Amer. Nat., 70 (1936), No. 726, pp. 36, 37, 88-40, 42, 43, 44 - 46 , 48, 

50, 51, 52, 53, 54 , 55, 57, 58, 59, 60-62, 62-64, 68, 69, 70, 71, 72, 73).- 
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Abstracts of tho followiiij; papers of a^^ricultural interest presented at the Woods 
Hole, St. Lonis, and Princeton meetings are included: 

A Genetic Factor for the Annual Habit in Beets {Beta vulgaris L.) and Link¬ 
age Relationship and A Genetic Factor for Curly-Top Disease Resistance in 
Beeis {Beta vulgaris L.) and Linkage Relationships, both by F. A. Abegg and 

F. V. Owen (p. tid); Visible Mutations From Aged Seeds, by A. G. Avery and 
A. F. Blakcsloe (i)p. 36, .I?); Studies on the Inheritance of Resistance to Wilt 
Fusarium uiveum (E. F. S.) in Watermelons, by L. S. Bennett (pp. 38, 30); 
A Gone for Compound Pollen Grains in Datura, by A. D. Bergner, J. L. Cart- 
lodge, S. Satina, and A. P. Blakeslee (p. 30) ; The Distribution of Black and 
Red Pigment in Cattle Hairs, by R. Bogai't and H. L. Ibsen (pp. 39, 40) ; 
Tho Induction of Triploidy Through Hybridization, by W. H. Brittinghara and 

G. IL Shull (p. 42) ; Genes Affecting Pollen-Tube Growth in Datura, by J. T. 
Buchholz and A. P. Blakcsloe (pp. 42, 43) ; Temperature as a Factor in the 
Increased Mutation Rate, by J. L. Oartlcdge, L. C. Barton, and A. F. Blakeslee 
(p. 43) ; Chromosome Configurations in Some New Oenotheras, by R. B. Oleland 
and B. L. Hammond (p. 44) ; Origin and Nature of Tetraploid Pineapples, by 
J. L. Collins and K. R. Korns (p. 45); A Study of the Influence of the Genetic 
Constitution of tho Host on the Growth of Cysticercus Sarcoma 146 and the 
Jensen Rtit Sarcoma, by M. R Curtis, W. F. Dunning, and F. D. Bullock (pp. 
13, 16) : Genetics of Sox Diffei’ences in Plumage {Bgrmaticus rcevesi), by C. H. 
Danrorth (p. 46) ; Variation of the Branches of the Aortic Arch in Rabbits, 
by II. W. Edmonds and P. B. Sawin (pp. 48, 49); Inheritance of Doublencss in 
Troparohim wains and Revised Linkage Maps of Chromosomes 5 and 9 in 
Maize, both by W. H. Bystcr (p. 40); Genetic Variations in a Commercial 
Field of Maize, by W. H. and H. 0. Byster (p. 49); Genetic Studies of 
Tropaeolum, by W. H. Byster and B. A. Robinson (p. 49); Has Selection Creative 
Power? by H. D. Goodale (p. 50); The Production of Spontaneous Melanotic 
Neoplasms With a Single Type of Molanophore in Hybrid Fishes (pp. 60, 51) 
and The Production of Spontaneous Melanotic Neoplasms at Birth in Hybrid 
Fisbos (p. 51), both hy M. Goi*don; On the Quantitative Aspects of Disease, by 
J. W. Gowen (p. 51); Virescont Seedling Linked With Japonica in Group 8, 
hy H. K. Hayes (p. 52) ; A Three-Factor Autosomal Linkage Group in the 
Pigeon, by W. F, Hollander (p. 53); Neorotic Response to Tol)acco-Mosaie 
Infection In Paniculaia-like Segregates From Nicotiana paniciilaia X rustica, 
i>y F. O. Holmes (p. 5»3); Atypical Growths in Maize Occurring as Mosaics, 
l)y D F. Jones (p. 51); Mouse Strains and Susceptibility to Tumors Induced by 
1:2:ri:6-DiI)enzantliraceiie, by C. J. Lynch (p. 55); A Translocation to the 
Sox-Chromosome in Apotettiw curyccpMlus Hancock (Grouse Locusts), by R. K. 
Nabours and F. M. Sb'bbins (pp. 57, 58); Self-Fertility and Self-Sterility in 
Beets, l»y F. V. Owen (pp. 5S, 59); Interaction of Host and Normal Tissue 
Transplanis as Indicated by Response to Leukemic Cells, by J. S. Potter, B. C. 
MacDowell, and M. J. Taylor (pp. 60, 61); Morphology and Oytologj' of a 
Gynandromorph of Paratettuv texamis (i). 61) and The Chromosomes of Nabours 
and Stobbins’s Sex-Linked Translocation in Apotettw euryoephalus (pp. 61, 62), 
l>oth by W. R. B. Robertson; Inheritance of Homeosis in the Axial Skeleton 
of the Rabbit, by P. B. Sawin (pp. 62, 63); Development of the Polydactylous 
Monster of tho Guinea Pig, by J. P. Scott (pp. 63, 64); The Histological Basis 
of Size Differences in Some Cucurbit Fruits (pp. 64, 65) and A Simple 
Case of the Effect of Size Difference on the Expression of a Shape Genotype 
(p. 65), both by B. W. Sinnott; The Relation Between Factors Affecting Color 
and Size in Certain Species ot Nicotiana, by H. H. Smith (pp. 65,66); Cytogenetic 
Studios of Triiioum monococcum and T. aegUopoides, by L. Smith (pp. 66, 67); 
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Biocliemical Studies Relating to the Waxy Gene in Maize, by W. K. Smith 
'ip. 68); Genetic Effects of Ultra-Violet Radiation in Maize, by L. J. Stadler and 
G. P. Sprague (p. 69) ; A Quantitative Study of the Pigments in the Basic Color 
Types of the Doinostic Pigeon, by D. G. Steele and I. R. Miller (p. 60) ; Inher¬ 
itance and Correlation of Shape, Size, and Color in the Watermelon, by L. M. 
Weetman (pp. 70, 71); Selection for Virulence in Bacterium sicwartii (Smith) 
Migula by Repeated Passage Through Resistant and Susceptible Inbred Lines of 
Maize, by E. J. Wellhauseu (pp. 71, 72); and The Action of Male and Female 
Hormones Upon the Reproductive Glands and Ducts of the Chick Embryo, by 
B. H. Willier, T. F. Gallagher, and F. C. Koch (pp. 72, 7^). 

A glossary of genetic terms ( U. 8. Dept. Agr. Yearbook 1!)S6, pp. 15S-16i). 
Definitions are given of genetic terms, including especially those used in the 
genetics articles in the Yearbook. 

Heredity under the microscope, J. H. Kempton ( U. 8. Dept. Agr. Yearbook 
J9S6, pp. 165-182, figs. 18). —^This popular exposition of cytology gives a general 
view of the structure of the cell, describes the formation of germ colls as 
seen under the microscope as exemplified by corn, lists the number of chromo¬ 
somes in different animals and crop plants, and speculates on how the mechan¬ 
ical processes in the cell are controlled. 

Better plants and animals, G. Hambidge and E. N. Bbessman (Z7. 8. Dept. 
Agr. Yearbook 1936, pp. 119-152).—This foreword discusses the development of 
the science of genetics and the survey of plant and animal improvement sug¬ 
gested by the Secretary of Agriculture and made in cooperation with the 
State experiment stations and other agencies; comments on the technic of plant 
and animal breeding; and briefly summarizes the articles in the Yearbook whicdi 
deal with specific crops and classes of livestock. 

Cytological studies in the Gramineae, G. L. Church {Amer. Jour. Bot, 2S 
(1986), 2^0.1, pp. 12-15, figs. 16). —^“As an aid to the intei*pretation of taxonomic 
instability, irregularities of microsporogenesis, sterility, and polyploidy have 
been cited in certain species of grasses as indications of genetic impurity. Thus, 
Agrostis maritima, Poa pratensis, Spartina patens, and An&ropogon sooparius 
var. frequens have been shown to be melotically irregular and highly polyploid, 
whereas the supposedly variable Agrvstis pratensis, Festuca ovina var. capillata, 
F. elatior var. pratetisis, 8. patens var. Juncea, and Andropogon sooparius var. 
viUosissimus have been found to be cytologically normal and either diploid or 
tetraploid.” 

Chromosome numbers in Dolichos lahlah (Linn.) and (Roxb.), G. N. R. 
Ayyangab and N. Ejjishnaswamy (Cur. 8ci. lindia], 4 (1936), No. 10, p. 730).— 
The 2«=2I, the same as reported for D. bifiorus and D. multifiorus. 

The occurrence and inheritance of yellow coloured anthers in the Italian 
millet—^Setaria italica (Beauv.), G. N. R. Ayyangar and P. V. Hariiiaran 
(Madras Agr. Jour., 24 (1936), No. 4, PP. 151, 152).—Yellow anthers (drying 
brown), in 8. italica (E. S. R., 68, p. 84) from India, Russia, and China, 
were found to be dominant to white anthers and recessive to brownish-orange 
anthers in ratios approximating 3:1. 

The origin of fatuoid oats with particular reference to a hybridization 
theory, L. P. Johnson (Nortliioest Sci., 10 (1936), No. 2, pp. 16-24, fiff- D-—■ 
This paper summarizes and simplifies an earlier article by Aamodt, Johnson, 
and Manson (E. S. R., 72, p. 599). 

Hybrid selections of oats resistant to smuts and rusts, H. C. Murphy, T. R. 
Stanton, and F. A Coepman (Jour. Amer. Boc. Agron., 28 (1936), No. 5, pp. 
379-37$, fig. 1). —^As a result of breeding work by the Iowa Experiment Station, 
the erpssea producing the most promising lines, homozygous not only for ro- 
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sistarw'o to rusts and smuts but also apparantly desirable from agJ'onomio 
standpoints, were BoadXlos^)ld, Anthony X Bond, Bond X Iowa No. D6S), and 
Green Russian sel.XBond. Since the resistant selections reported were sub¬ 
jected in both greenhouse and field to opiphytotit's of rust and smut much 
more sc\ero than those ordinarily experienced, it is believed that they will 
continue to be resistant under natural epiphytotics unless some major c*han£*«» 
occurs in ihe pliysioloc:ic-forni flora of the Corn Bell region. 

fiiheritaiice of glume length hi. ragi* Eleusinc coracaiia (Gaei*tn.)» tlw* 
linger niillet, G. N. R. Ayyanuab and XJ. A. Wabiab (MaAraR Aqr. Jonr., 

No. Jf, pp. pi. 1 ).—^The short glume length in a normal culti- 

\atcd ragi seemed due to the presence of three dominant factors G/i, (?h, and 
(If functioning as inhibitors. Any two elongate the glume and give a medium 
length, while ea<*h of them alone or none give the long glume. Their interplay 
results in the raiio of 27 sliorl: 27 medium: 10 long glumes. 

Studdes in Indian pulses: The inheritance of morphological characters 
and of wilt-resistance in rahar (Oajanus indiens Sprcng.)t F. J. F. Shaw 
(fmlian Jovr. Aqr. Sc?., 6 (1930), No. 2, pp. 1S9-I87, pU. -This number in 
the series previously noted (E. S. R., 71, p. 187) describes the inheritance of 
certain morphological characters and wilt resistance in a cross between Piisa 
typos 5 and 80 unit species of iflgeonpea. 

The inheritance of flower color followed a 9:3:3:1 ratio, the Fi and double 
recessive being new phenotypes unlike the yellow of type 5 or the yellow with 
diffused rod on dorsal side of standard of tyi>e 80. Erect growth was dominant 
tpartially) to spreading habit, short stature dominant to tsill, crowde<l in¬ 
florescence dominant to the open, and the brown seed of t.\pe 80 dominant to 
Ibc silver white of typo 5, all on 3:1 ratios. When grown in wilt-infected 
iields, ihe loss duo to wilt in Fa suggested that inheritance of resistance may be 
found In a 0:7 or 27:37 ratio, resistance being dominant. Inheritance of resist¬ 
ance was not found linked with that of any morphological character. Pheno¬ 
types with resistance to wilt and most of the morphological characters of the 
susceptible parent were isolateil from the cross. Morphologically identical 
hybrids differed widely in behavior to wilt from almost complete resistance 
to complete susceptibility, See jUso another note (E. S. R., 71, p. 656). 

Ohromosoino nnmbei's in borglium, R. E. EIaspek and A. T. OHxsHomu 
(A???eT. Jour. Dot., 23 {1936), No. 5, pp. 369-S7.i, figs. H). —^The meiotic and 
somatic chromosonu' numbers in important cultivated species and varieties of 
sorghum and In \\ ild grjiss sorghum species are roiiorted from studies at the Texas 
Experiment Slat ion. 

The somatic I'liroinosoine number is 10 in 8. versicolor, 20 in 8. suJanensis, and 
■10 in 8. halepcnsis. The chromosomes in 8. rei'sicolor are about twice as large 
as those in 8. vnlqurc. and most of the chromosomes in 8. halepensis are smaller 
than those in 8. mil gave; the average lengths of the chromosomes in similarly 
lU’eparod r<»ot tips were 4.86/4, 2.24/b, and 1.98/t, respectively, in the 3 species. All 
of the commercially important cultivated American species and varieties of grain 
sorgbums, forage s(»rghuras, broomcom, and grass sorghums have 20 somatic 
chromosomes. AnJropogon annulatus has 40. Fi of 8. vnlgareXS. halepensis 
has 30 somatic chromosomes. In meiosis of this hybrid, triploid, univalent, bi¬ 
valent, and quadrivalent chromosome associations were found. 

Inheritance of characters in sorghnm—^the great millet, VII, VllX {In- 
dian Jour. Agr. 8ri., 5 {1935), No. 4, pp. 589-541, ph 1; 6 {1986), No. 2, pp. 481- 
483, pi. I).-—The series (E. S. R., 71, p. 457) is continued. 

VII. Ligule ami auricle, G. N. R. Ayyangar, V. P. Eao, and A. Kunhikoran 
Nambiar.—A liguleless and nonauriculato condition {Ig) of the leaves, found 
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in Sudan grass and in broomcorn, behaved as a simple recesshe to the normal 
{Lg) ligulate and auriculate condition. 

VIII. A brownish purple mutant, G. N. R. Ayyangar and A. Kunjiikoran 
Nambiar.—A mutant sorghum with brownish purple-lined internode, leaf slieatli, 
midrib, panicle branch, and glume top behaved as a simple recessive to the 
common green internode and white midrib plant. A factor mi s gives a mechani¬ 
cal tissue colored brownish purple, whereas MtB results in the ordinary green 
internode of common sorghums. 

Inheritance of complementary divariing factors in wheat, V. H. h'liORBi h 
and J. F. Mabtin (Jour. Agr. Res, [U. S.l, 5H (JOSS), No. 2, pp. ISI-ISO, fig. 1). 
Dwarfs occurred in the Fi generation in crosses between normal (tall) varieties 
of wheat in cooperative studies by the Idaho Exi'ieriment Station and the U. S 
Department of Agriculture. 

In 1931 Turkey-Florence wais crossed with Jenkin, Federation, and Baart, ainl 
Tlussar-IIohenheimer was crossed with Jenkin, and in 1932 both Tnrkey-Floreneo 
and Hussar-Hohenheimer were crossed with two selections of Arco. Fi dwarf 
plants averaged from 15 to 17 in. in height and the normal parents from 3J> io 44 
in. The weight of kernel of Fi dwarf plants averaged less than that of the 
parents. Segregation of dwarf and normal plants was studied in tlie Fj and F 
generations in the crosses made in 1931. Winter-killing caused considerable loss 
of Fa, especially among the dwarfs. The number of normal plants, based on a 
three-factor difference and a ratio of 39 dwarf to 25 normal was close to I lie 
expected in one Fa cross (Turkey-Florence X Baart). The expected ratio of true 
breeding to segregating families from both normal and dwai-f Fj plant'^ was 
verified by Fa results. 

Dwarf Fi plants from crosses between normal varieties indicated complemen¬ 
tary factors, the results being explained by assuming a second dwarfing factor, /<7, 
which, with the established B factor, is dominant over 7. B alone, unlike D, 
cannot produce dwarfs in the absence of 7. The genotype of Turkey-Florence and 
Hussar-Hohenheimer, accordingly, is UMEE, and that of the other varieties 
involved IIBBee. 

Induced polyploidy in wheat and ry^: Chromosome doubling in Triticnin, 
Secale, and Triticnm-Secale hybrids produced by temperature changes, 
E. Dorsey (Jour. Heredity, 27 (1936), No. 4, pp. 154-160, figs. ^).—Polyploids 
induced at Cornell University by an adaptation of the method of Randolph 
<E. S. R., 69, p. 40) included tetraploids in T. durum, T. polovicum, T. mlgarr, 
T. rulgare X T. compaetum, and 8. cereale, and a wheat-rye amphidiploid. 

Chromosome numbers and species characters in Yucca, G. M. Watefims 
(Amer. Jour. Bot, 23 (1936), No. 5, pp. 328-oSS, fiqs. 75).—Equatorial plate 
figures of meiotic divisions of microsporogenesis in Y. aloifolia, Y. filamenfosa, 
Y. loui8ia7iaisi8, and Y. radiosa (Y. elata) showed 30 chromosomes, 5 of which 
are long and 25 very short, and equatorial plates in root tips of Y. arknnsana 
and Y. glauca showed 60 chromosomes, with 10 long and 50 short. Usually the 
long chromosomes tended to occupy a radial, peripheral position in the figur<‘, 
while the short chromosomes lie more toward the center. 

Although Yucca species range in size from small acanlesecent forms to trees 
S-10 m high, this increase in plant size is not attributable to polyploidy, since 
so far only diploid plants have been found within the group. The average 
length of bivalent chromosomes of Y. aloifolia, a small tree 2-3 m high, is about 
IR times that of the bivalents of Y. louisianensis, an acaulescent species. 

The relationship of chromosome numbers and karyotypes to the taxonomy of 
the Dracaenoideae and the Agavoideae is discussed, with pertinent reforonces. 
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Inbrceding and heterosis in the grape [trans. title], A. M. Ne&sxjx* (ZUchter, 

S (1936), No. 6, pp. 137-1 45, figs. 8 ). —Observations on about 3,000 seedlings 
obtained through the inbreeding of European varieties show in general no 
sharp differences in gi’owth between inbred and crossbred seedlings of Vitis 
Vinitera. A comparison between inbreds and hybrids between species did show 
<*onsidcr4ible diJTerences which jire ascribed to heterosis in the wide crosses. 
The author concludes that the varieties of V. vinifercu are heterozygous to 
varying degrees and have in some cases different recessive characters. It is, 
therefore, deeiue<l wrong to draw general conclusions concerning lower ger¬ 
mination, weak growth, and delayed fruiting in comparing hybrid seedlings. 
It is considered incorrect io assume that inbreeding is an improper method of 
developing new varieties, although admittedly inbreeding has much less sig¬ 
nificance than crossing. The hybridization of species with resulting heterosis 
lias peculiar significance in the developnaent of understocks. In the Pa of inter- 
sqjccific hybrids, there takes place a motley segi’egation with various combina¬ 
tions of diameters. These hybrids offer an insight into the origin of cultivated 
\arieties of grapes and also afford a means of developing genetic classifications 
of varieties. 

Livestock breeding at the crossroads (U. 8. Dept. Agr. Yearbook 1936, pp. 
831-862, figs. 9).—A general statement regarding the snr\ey of germ plasm in 
li\cstoc*k, discussing the status of livestock breeding and needs of the future, 

Unusual possibilities in [livestock] breeding (U. 8. Dept. Agr. Yearbook 
/936, pp. 183-193, figs. .9).—These pag(^ deal with the inheritance of certain 
unusual characteristics apiiearing in livestock described as chimeras and odd 
plumage characters in fowls, ffit-talled sheep, wide crosses in cattle, and re- 
<‘ordod <*asos of fertile mules. 

Adult uioi*taIity from tlie viewpoint of genetics, H. A Jull (Poultry 8cl., 
15 (1936), No. 3, pp. 195-198). —^This is a discussion of the increased difficulties 
in tlie breeding program encountered in attempts to breed for disease resistance 
and lowered mortality. 

Beef and dual-purpose cattle breeding, W. H. Black (U. 8. Dept. Agr. 
Yearbook 1936, pp. 863-886, figs. 9). —^The results of the survey on the improve¬ 
ment in beef and dual-purpose cattle are briefly presented, together with ac- 
<*ounis of characters on which the mode of inheritance is known and a dis- 
(Hissioii of problems needing solution. 

Superior germ plasm in dairy herds, R. R. Graves and M. H. Pourman 
(if. 8. Dept. Agr. Yearbook 1936, pp. 997-1141)* —^The early history of dairy 
cjitlle breeding jind the importance of herd testing for the selection of breed¬ 
ing stock arc briefly discussed. Methods followed in obtaining the data on 
superior germ i)hism and the manner of rating sires in connection with the 
survey are descril)cd in considerable detail. An extensive appendix includes 
a list of the herds supplying information for the survey, with indications of 
the improvement brought about by differ^t sires in milk production and butter- 
fat tests. 

Swine—^some current breeding problems, H. 0. HcPhee and O. G. Hankins 
(XT. 8. Dept. Agr. Yearbook 1936, pp. 887-905, figs. 7). —^The results of the coop¬ 
erative survey on swine improvement indicate the data being recorded at the 
State experiment stations and the types of projects under way. A discussion 
is given of the findings in experimental work and the characters on which the 
mode of inheritance is known. 

Woolly hair in swine, A. O. Rhoad (Jerur. Heredity, 25 (1934), No. 9, pp. 
371-375, figs. 3).—Data are presented to indicate that a woolly hair condition in 
swine is dominant to the normal straight hair condition and due to a single 
mendellan factor whidi is independent in inheritance of coat color, pattern, 
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or sex. The condition occurred in the swine herd of the Bst'ola Superior do 
Agriultura e Veterinaria, Minas Geraes, Brazil. 

Breeding problems with sheep, II. O. McPheb and I). A. Spfncer {U. 
Dept. Agr. Yearhooh JI936, pp. 901-928, figs. //>.—Tlio progress made in studies 
of sheep-breeding problems and the research projects under way in 1h(» <*oiiiilr.v 
are noted, together with reference to further necnls in sheep bre<"(ling. 

Improving horses and mules, J. O. Williams and W. Jackson (IJ. *Sf. Dvpt. 
Agr. Yearbook 193G, pp. 929-9iG, figs, d).—The present status and anticipated 
needs of research in horse breeding are discussed. 

Superior breeding stock in poultry, M. A. Jtjll (U. 8. Dept. Agr. YvarbtMk 
19S6, pp. 947-993, figs, jrj).—The present status of poultry breeding •research 
and characters in poultry whose mode of inheritance are known are descrilx^d. 
Special attention is given to production of superior breeding stock tlirongb 
selection based on egg production, pedigree, and progeny performance. 

Further experiments with the i> gene in the fowl, J. P. Quinn (Jour. 
Crenet., BO (1935), Yo. 3, pp. 417-480, pi. I).—From a study of the results of 
crossing Red-Splashed Whites (p) (E. S. R., 71, p. 614) with Light Sussex and 
Jersey Black Giant fowls at the U. S. D. A. Beltsville Research Ccnlor, it is 
concluded that the pp genes suppress the Columbian pattern and black color, 
except in the latter case for a black spot on the head. 

The inheritance of skeletal dimensions in the domestic fowl, A. J. G. Maw 
(8cL Agr.. 16 (1935), Xo. 2, pp. 85-112, pi. 1, figs. 18; Fr. abs., p. 112 ).—Results 
are reported of studies from the Wisconsin Experiment Station of the skeletal 
dimensions of Golden Sebright Bantams and Light Brahmas and the Fi and Pj 
crosses beteween them. The PiS and PaS were slightly smaller than the average 
between the parental breeds. The Pi females sired by the Brahma male 
showed significantly longer leg and wing bones than the females of the recipro¬ 
cal ci*oss, indicating '^ex linkage of size genes. There was no association of 
shank color or comb type genes with size, although plumage color and rate of 
tail feathering were linked. Evidently a sex-linked factor was introduced 
into the cross, which reduced the size of the skeletal dimensions. Correlation 
coefficients above 0.9 were found between the skeletal measurements of the 
PaS, although they were considerably lower between the skeletal measurements 
and the cranial measurements. 

The color of our rabbit breeds and their histological basis [trans. title], 
R. Danneel (ZtscJir, Induktive Abstam. u. Vercrbungslehre, 71 (1930), No. 1-2, 
pp. 231-264, figs. 18 ).—^The color characters of ral)bits are discussed, and lire 
deposition of the pigment in the hair and eyes is described from a histological 
study. A discussion is given of the chemistry of pigment production. 

The effect of hysterectomy on the duration of life and retrogression of 
the corpora Intea and on secondary sex organs in the rabbit, L. Loeb and 
G. Smith (Amer. Jour. Anat., 58 (1936), No. 1, pp. -Differences in the 

retrogression of corpora lutea, placentomata, and mammary glands and the con¬ 
dition of the vagina, cervix, and uterus in rabbits, with and without hyster¬ 
ectomy and at different ages, are noted. A comparison of the effects of hys¬ 
terectomy in the guinea pig, rabbit, and rat is presented. 

Fertilization of rabbit ova in vitro [trans. title], N. A. Diomidova (Diomi- 
dowa) and N. A. Kuznetsova (Kusnbzowa) (BioL Zhiir., 4 (1935), No. 2, pp. 
243-250, figs. 9; Oer. abs., p. 250 ).—Comparison was made of the development 
of fertilized and unfertilized rabbit ova in vitro. The fertilized eggs developed 
to a blastomere with from 8 to 10 cells, and rabbit ova fertilized by guinea pig 
sperm developed to the 3- to 4-cell stage. 

Cytological investigations of hybrid fertilization of rabbit ova outside 
the organism [trans. title], O. V. KkasovskaiI (0. W. Kuassowskaja) (Biol 
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^Mr.f k i^tK pp. 263-214t 15; Ocr. aba,, pp, 273, 274)' —^Tests were 

made of tlic effects of rat, guinea pig, and dog sperm on tlie development of 
rabbit ova in viiro. The most success was obtained with rat sperm, in which 
75 porcoid of the ova so fertilized showed normal develepnienl. 

F<‘rtilizatioii of rabbit ova outside the organism.—^11, Changes in size of 
rabbit ova before an<l after fertilization flrans. title], O. V. Krasovskaia 
(O. W. KiasM)\\sK\jA) (/{fo/, Zhut\ } {W35), No, 2, pp. 25J-26i, figs, U; Oer. 
ffbs, /). 2(}2). Data are presented on the <*hanges in size of rabbit ova during 
the first few miiuitcs after fertilization. 

Seviial diflV‘renc*es of the hypophyses and their determination by the 
gonads, (\ A. Pi.Kn<tFit (Aiwcr. Jour. Anal., 58 (1036), No. 1, pp. 195-225, pis. 2, 
fUjH , t4). - Studies of the liypophyses hormone inlluen(*e on the secondary sex 
organs of males anil females castrated or implanted with other gonads at birth 
showed that the liypophyses of males secrete only the follicle stimulator, 
whereas the female hypoiihyses secrete both follicle stimulator and luteinizer. 
Testis trans])lants suppressed the production of the luteinizing hormone and 
had a masculinizing effect on the clitoris of females. Different sites for gonad 
transplantalioii wore compared as to the resulting effect on the secondary sex 
tharacters. Ovarian transplants into male castrates had no influence on the 
SIX type of the hypophyses. Modifications in the sex type of the hypophyses 
were possible only before puberty. 

A tocliiuc for anesthetizing newborn rats is doscribed which is based on the 
lact that liomoiothcrmism is not fully eblablished. 

IVolaotiu iniluce.s broodiiioss in fowl, (). Riddle, R. W. Baies, and E. Ii. 
IjAiiii (Amer, Jour. PUgsloh, 111 (1935), No. 2, pp. S52S60), —^In this study at 
the Station for Experimental Evolution, from the Carnegie Institution of Wash¬ 
ington, it has been demonstrated that daily injections of prolactin have induced 
a broody behavior in fowls, marked by a full expression of broodiness in laying 
iK'iis of the normallj’ broody breeds and by a partial expression as indicated by 
clucking in both laying and nonlaying hens of nonbroody breeds, nonlaying hens 
of broody breeds, and in two roosters. 

The prolactin retained its effectiveness after 1 hr. of heating to destroy any 
giowth-proinoting fractions. The injections of a number of other hormoni^- 
hcaring substances wore ineffective in producing this result. This response is 
evidently closely asso(*iated with other responses produi'od by prolactin, all 
closely associated with the care and feeding of I ho very young. 

Th<" gross action of prolactin and follicle-stimulating hormone on the 
mature ovary and sex accessories of fowl, R. W. Bates, E. Ij. Lahr, anil 
O. Riddle (Amcr. Jour. Pliyaiol., lit (1935), JSo. 2, pp. 361-308, fig, 1). —Tn fur¬ 
ther studies on the effects of injections of the anterior pituitary hormone into 
fowls, it was demonstrated that prolactin and the follicle-btimulatiug hormone 
exert opposite effects on the ovary and accessoi*y sex organs of mature hens, 
the former causing a marked deci’ease in the weight of either active or resting 
ovaries with a corresponding decrease in the size of the oviduct and uterus, 
whereas the latter produced an enormous increase in weight of the ovaries and 
a marked increase in size of the oviduct. The size of the comb and the space 
between the pubic bones also decreased with the former and increased with the 
latter treatment This leads to the conclusion that the anterior pituitary pro¬ 
duces two hormones which exert opposite effects on the mature gonads. 

Relation between birth weight and litter size in multiparous mammals, 
10. V. Enzmann and W. J. Ckozibb (Jour, Oen. Physiol., 18 (1935), No, 6, pp. 
791-799, figs. $).—^From a study of the relation of litter size to average birth 
weight in mice and other rodents, it is concluded that a definite relation exists 
between the litter size and the total weight of the litter. This relation could 
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be expressed bj the equation wherein Ti’’ is the a\erage weight of 

a whole newborn litter, N is litter size, and C and K are constants. There 
appears to be an equipartition of a limited amount of nutrition provided by the 
assimilating capacity of the mother. 

FIELD CEOPS 

Evploriug unusual possibilities in plant breeding (t/. S. Depi. Agr. Ytai 
hook 1936, pp. 193-206, figs- 13).—The possibilities mentioned include breeding 
new characteristics from other genera of grasses into wheat, crossing sorghum 
and sugarcane, cro^^sing corn with teosinte and gama grass, low nicotine con¬ 
tent and giantism in tobacco, hooded and smooth-awn barley, brown an<l grooii 
lint cotton, rice in which the panicle remains almost entirely within the loal 
sheath, self-threshing flax, naked, dwarf, and multiple-flowered oats, and a 
double dwarf broomcorn. 

fImprovement of major field crops] (U. 8. Dept. Agr. Yearbook 1936, pp 
297-830, figs. 165). —These pages comprise the following articles: Improvoinonl 
in Wheat, by J. A. Clark (pp. 207-302); Problems and Results in Barley Breed¬ 
ing, by H. V. Harlan and M. L. lilartini (pp. 303-346); Superior Germ Plasm 
in Oats, by T. R. Stanton (pp. 347-414); Improvement in Rice, by J. IV. Jonoh 
(pp. 415-454); Coni Improvement, by M. T. Jenkins (pp. 455-522) ; Sorghum 
Improvement, by J. H. Martin (pp. 523-560); Sugarcane: Its Origin and Im¬ 
provement, by E. W. Rrandes and G. B. Sartoris (pp. 561-623); Improvement ol 
the Sugar Beet, by G. H. Coons (pp. 625-656); Plant Breeding and the Cotton 
Industry, by J. 0. Ware (pp. 657-744); Impi'ovement in Flax, by A. C. Dillmaii 
(pp. 745-781) ; and Superior Germ Plasm in Tobacco, by W. W. Garner, IT. A 
Allard, and E. E. Clayton (pp. 785-830), 

For the specific crops indicated, the articles variously review the history and 
status of improvement in the United States and elsewhere; describe improve¬ 
ment methods and objectives; indicate varieties and strains improved by intro¬ 
duction, selection, or hybridization by State experiment stations, U. S. Depart¬ 
ment of Agriculture, and other agencies and individuals; consider the work and 
productions of breeders in foreign countries; record progress and accomplish¬ 
ments in genetic and cjtological work with the arop; cite pertinent literature; 
and list recommended varieties and personnel engaged in research in differeni 
States and countries, indicating their current work and objectives. 

A new method of arranging variety trials involving a large number of 
varieties, P. Yates (Jow?*. Agr. 8vi. [England}, 26 (1936), No. 3, pp. 
figs. 2).—^The pseudo-factorial method of arranging variety trials involving 
numerous varieties, here described, enables the block size to be kept small Avith- 
out the use of controls. Various possible types of pseudo-factorial arrangemoni 
are diseased and necessary formulae developed. Appropriate methods of com¬ 
putation are illustrated by numerical examples based on results of a uni¬ 
formity trial on orange trees by the California Experiment Station (E. S. R., 
68, p. 477). Pseudo-factorial arrangements may be more cdicieni than arj'ange- 
ments involving controls, and where considerable soil heterogeneity exists they 
are markedly more efOicient than randomized blocks containing all the varieties 
In the example chosen, gains in efficiency ranging from 26 to 57 percent were 
obtained. 

Studies in the technique of field experiments.—IV, A study of margin 
effect in variety trials with cotton and wheat, J. B. Hutchinson and V. G. 
Panse (Indian Jour. Agr. Sci., 5 (1935), No. 6, pp. 671-692, fig. i).—In the fourth 
of this series (E. S. R,, 74, p. 475) data were secured frum cotton trials on 
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light and black soilb under irrigation and for wheat on black soil without irri- 
natioii. 

The magnitude o( the effect of margins on moans wtxa shown to depend pri¬ 
marily upon the extent of differences between varieties in the trial. Margin 
effects were similar in both crops. In almost all varieties studied the com¬ 
petition between varieties was less than within the same variety. The results 
suggested that whore markedly different varieties are to be compared, one row 
on either side of each plat will sufla<*e for side margins. For end margins, 3 to 
4 ft. should bo provided at the end of each plat to allow Cor effects of trampling, 
irregulaJ'ities in planting, and possible mixing of seed. With varieties similar 
in habit, it seemed advantageous to dispense with margins, especially where 
difficulties of control in outlying experiments make simplicity essentiaL Here 
the experiment should be surrounded witli guard rows of the bulk crop. 

Experiments on vernalisation, G. D. H. Bhix (Jour. Agr, 8ci. lEnglanA}, 
26 (1036) t A''o. I, pp. 155-1'tlt figs. 27 ).—^The effects of low-temperature treat¬ 
ment on several varieties of wheat, barley, and oats were found to be influenced 
greatly hy the time of planting the treated grain. Winter seeding showed the 
least vernalization effect, while in the spring the stimulative action became 
more pronounced so far as lieading acceleration is concerne<l, as the planting 
was progressi\ely later, particularly in winter varieties. De\elopmental studies 
Oil co!itrol and vernalized idaiits showed the stimulative action on early growtli 
and growing point development in the winter varieties. 

Tiller counts ou control and vernalized iilants of Joss, Iii\ett, and Yeoman 
winbM* wdieat dein<»ns(ra<o<l that each variety was stimulated to earlier tiller 
proiiu<‘tlon, but in Joss and Ilivett this resulted in few’er spikes at harvest. 
l>ilf(u-eiit \orualizatiou trealiiients on Yeoman and liivett wheat suggested that, 
ftn* a shorter exposure of 7 or 14 days, 3® (\ w'as more effective than 1®, wldch 
ga\e greater stimulative action at the longer exposures of 21 and 28 days. 

Tlie effect of a spring frost on yields of spring sown grain, J. B. Hakeunq- 
TON (8cL Ag7\ 16 (1036)^ No. 10, pp. 533-548). —^The grain yields of cereal plants 
badly injured in the seedling stage by a spring frost (E. S. R., 7f), p. 617) 
\vere compared with those of adjacent plants showing no injury, and the rela- 
lion of seedling frost injury and gi*ain yield also was examined in replicated 
comi)arative rod-row plat tests of cereal varieties. 

Individual frost-injured plants .nveraged very significantly lower in yields 
liian adjacent uoniujurod plants in (\>lsess barley and Bison ilsix. The differ¬ 
ence belwec'ii the average yield of injured and noninjiired plants was much 
larger in Oolsess barley and in Crown, W. K. 28, and Bison flax than in Mar¬ 
quis wheat or Banner oats. Significant differences in .>ield losses attributable 
to th<» frost wuM-(‘ found among the six varieties. Plat yields were either not 
corrolaloil or else only weakly correlated with the seedling frost injury data. 

Crop production in northeastern Now Mexico under severe soil-biowing 
conditions, J/CAETJ^aa, Jb. (New i/cjrmo 8ta. Jiul. 2'{3 (i036), pp. 15, figs. 7).— 
('’rop vari(‘tics found best adapted for areas in nortln^astern New Mexico where 
soil blowing is likely to occur include Western Blackhull, Dawn, and Early 
Red kafirs, Kalo, hegari, Beaver, and Dwarf Yellow and Sooner milos for 
grain; Leoti Bed and Early Sumac sorgos and Sunrise kafir for forage; and 
Hays Golden, Union County White, Minnesota No. 13, Swadley, and White 
Flint corn. Sudan grass is indicated as valuable for forage and wind erosion 
control, and its stubble offers excellent protection against soil movement. 
Emergency cover <*rops to be sown in late summer to protect the soil against 
wind erosion include early maturing forage sorghums, as Early Sumac and 
Leoti Bod, Sudan grass, and White Wonder and Big German millet. The 
soils and climate of the region are described briefly. 
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The choice of crops for saline land, T. H. Kbjabney and 0. S. Scofisli> 
(U, 8. Dept Agr. Circ, 404 {19S6), pp, 24 ).-—Crop plants adMi)led to different 
degrees of salinitj Tan excess oC readily soluble salts in the soil) and tboir 
relative tolerances to salt arc discuss^^d, and coniineiits arc made on <*onsidora- 
tions governing the choice of crops for saline land, <mistilnents of the salts 
and their effects, sources of salinity, and on cultural and irrigation met bods 
for saline areas. The circular is a revision of Farmers’ Bulletin IKJ (E. S. 11., 
25, p. 328), which it supersedes. 

Hairy vetch and Austrian Avinter peas for soil improvement: A progress 
report {Alabama Sta. Circ. U (1936), pp. 12, figs. 4).—Results of field tests, 
1930-35, at several substations to determine the merits of vetch or Austrian 
winter peas for increasing cotton and corn yields are reported, and suggestions 
for the success of these crops are given. 

Where cotton and corn were grown continuously on re^ective areas, vetch 
or Austrian winter peas turned under increased the yield of seed cotton 628 lb. 
and of corn 15.6 bn. per acre. The increase in cotton yield due to the legumes 
was worth $3.78 per acre net more than that from 225 lb. of sodium nitrate or 
its equivalent. Where continuous corn was preceded by one of these legumes 
the increased yield cost 1C ct. per bushel. The legume in a 2-yr. i*otation 
(cotton-winter legume-corn) increased the com yield 18 bu. per acre at a <*osl 
of 14 ct. per bushel, and the residue in the second year from these legumes 
increased the cotton yield by 213 lb. of seed cotton. 

When inadequately fertilized with phosphate, these legumes usually failed lo 
make enough growth to increase cotton and com yields economically, ami the 
reverse held true. To provide nitrogen enough for the succeeding crop, the 
tops of the legume should he plowed under, since about 90 percent of the total 
nitrogen in the plant is in the tops at the proper time for turning. 

Essentials for the success of these legumes for soil improvement include early 
(September or October 1 to 15) planting, preferably drilled inoculated (at first 
time planting) seed at the rate of 20 lb. per acre of hairy vetch and 30 lb. iH»r 
acre of Austrian winter peas; using 300 to 400 lb. of superphosphate or (iOO lb. 
of basic slag unless the land has been well fertilized with phosphorus for 
several years; and turning under in the .spring when the green lops from 1(M> 
sq. ft. weigh 15 to 20 lb., delaying the planting of the succeeding n*op at 
least 2 weeks afterward. 

Results of crop rotations in Coastal Plain, Piedmont, andi moiintaiiis, 
C. B. WnxiAMS (Xorth Carolina 8ta. Agron. Inform, Circ. 100 (1936), pp. 
Lf3-f5).—^Average results (9 to 13 yr.) on tj’pical soils in the Coastal Plain, 
Piedmont, and mountain regions of the Stale are tabulated for continuous 
cropping; 2-yr. rotations of major crops with and without legumes; :j-yr. 
rotation with legumes; and 2-yr. rotation of com and soybeans, half for ha.\ 
and half for beans and the rest of the <Tup plow’ed under for soil imp!*ov<*meiit. 
The 2- and 3-yr. rotations with legumes plowed under produced satisLactory 
yields for major crops only with fertilizer and limestone, largely because 
without such treatments legume stands usually were poor and the growth of 
surviving plants was very small. 

Cultivated crop plants of the British Empii^e and the Anglo-Egyptian 
Sudan (tropical and suh-tropical), H. C. Sampson (Rog. Bot. Card., Kew, 
Biil, Mise. Infonn., Add. 8er. 12 (1936), pp. VIII+251).—This inventory of cul¬ 
tivated crop plants lists the species under their respective genera, which are 
arranged alphabetically in the text. Information is given on their geographic 
distribution, synonyms, country of origin, and uses. A section of the work is 
also devoted to more detailed descriptions of the characteristics of several im¬ 
portant species, and an index to conunonly used synonyms is appended. 
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[Field crops experiments in Arizona] (ArUsom Sta Rpt. 1935, pp. SO, 
S2S6, 72-76, 90-9d). —^Briel reviews are given on the progress of research with 
field crops (B. S. R., 73, p. 4C2) at the station and substations, including 
^ariety tests with corn, wheat, barley, oats, grain sorghum, and flax; a variety- 
dale-of-plautiiig lest with oats; breeding work with cotton and grain soi'ghum; 
inheritance studies with cotton, alfalfa, and wheat; clipping tests on varieties 
of wheal, barley, and oats as preliminary to a pasture experiment; effect of 
\arialions in sun exposure on color of alfalfa hay; studies of certain factors 
influencing maturity and length of cotton fibers; and range ecology research. 
Cooiieration with the U. S. Department of Agriculture was active in certain 
linos of work. 

[Field crops research in KeutuokyJ {Keiituckij Bta, Rpt, 1935, pt. 1, pp. 
9}, 25, SO, S1-S3, JfA-iO, 57, 59, 61, 62) —Progress results are reported from 
agronomic experiments (E. S. R., 73, p. 770) at the station and substations, 
including variety tests with corn, wheat, sorgo lor sirup, potatoes, red clover, 
lespedeza, and alfalfa; breeding work with wheat and com; fertilizer tests 
with corn (hiU v. broadcast), potatoes (nitrogen sources), and lespedeza; 
rotation, fertilizer, and liming tests and a study of nicotine content, all with 
tobacco; a planting test with potatoes; the effect of freezing sweotpotato 
^ iiies on the ket'ping quality of the crop; effectiveness of phosphates in a 3-yr. 
rotation of corn, wheal, and mixed grasses and legumes; experiments with 
iduegrass for pasture and seed production; study of the chemical composi¬ 
tion of lespedeza bay from different %arielies and localities; and analyses of 
the full growth of rye, barley, wheat, oats, and bluegrass. 

[Field crops experiments in Tennessee], II. P. Oqden, L. S. Mayee, N. I. 
IIancock, B. D. Drain, K. L. Hebtel, B. P. IIazlbwood, and F. S. Chance (17V«- 
neuee iSta. Rpt 1935, pp. 11, 12, lS-16, 17,18, 37, 38, 39, Ji2, 43, 46, 47, 48, 49).— 
Agronomic research at rbe station and substations (K. R. R., 75, i). 767), re¬ 
viewed briefly. Included breeding work with corn, cotton, oats, barley, sweet- 
iwtatoes, and winter peas; variety tests with corn, cotton, wheat, oats, rye, 
potatoes, swoetpotatocs, soybeans, lespedeza, and tobacco; cultural, including 
planting, experiments with soybeans and Lespedeza serioea; cutting and fer¬ 
tilizer lests with annual lespedezas; seed treatments and a seeding on winter 
grasses test with h. sericca; injurious effects of hop clover on stands of 
L. scrirea; tests of new ifliosphorus carriers in fertilizer mixtures for various 
Held (Tops and v<‘g(»tablos; a fertilizer test with tobacco; comparison of winter 
cover crops; lint studios, development of technic for measuring fiber proper¬ 
ties, and pollen germination tests, all with cotton; and crop rotations. Certain 
lines of work were in coop(Ta1ion with the IT. S. Department of Agrienlture 
and the Tennessee Valley Authority. 

Vield and composition of alfalfa as affected by various fertilizers and soil 
types, S. 0. Vanpkcavryk and L. V. Bond {Jour. Amer. Soc, Agron., 28 [1936), 
Vo. 7, pp. 491^05, figs. 3).—^Effects of several combinations of fertilizers upon 
the yield and upon the mineral and nitrogen contents of alfalfa hay grovm on 
different soils were studied by the Waahhigton Experiment Station. The east¬ 
ern Washington soils involved included Winchester sand, Ritzville sandy loam, 
and unclassified loams, sandy loam, and gravelly sandy loam, while the western 
Washington soils were Puget sandy loam, Puget, Eelida, and Dungeness silt 
loams, and Lynden sandy loam. 

With few exceptions, application of fertilizer resulted in an increased yield 
on both eastern and western Washington soils, but the average yield on the 
eastern soils excc(?ded that on the western soils irrespective of fertilizer treat¬ 
ments. Likewise, the amount of nutrimits absorbed per ton of hay was greater 
on the former soils, but the quantity of nutrients removed per acre was very 
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much in proportion to the yield in both areas. Nitrogen, phosphorus, and 
potassium fertilizers applied alone or in combination to the soils in western 
Washington usually did not appreciably affect the percentages of those elements 
in the alfalfa hay, but the phosphorus and potassium contents of the hay tended 
to increase as a result of phosphate and potash fertilization applied to eastern 
Washington soils. The calcium content of the crop did not seem to bo affected 
appreciably by the fertilizers, but tended to vary inversely with yield. On an 
average the higher percentages of nitrogen and calcium were found in alfalfa 
from the eastern soils and the higher percentages of phosphorus in alfalfa from 
the western soils. 

Climatic conditions exclusive of available water seemed to influence the com¬ 
position of alfalfa in the two areas of the State and on the same experimental 
plat in successive years. Alfalfa grown in the humid area of western Wash¬ 
ington generally had a higher phosphorus content than that grown in the arid 
area of eastern Washington. Also, the composition of the alfalfa in successive 
years on the same soil varied in both areas. 

In most cases the hay contained enough phosphorus and calcium for general 
feeding purposes of livestock and for the high requirements of lactating dairy 
cows. In the few exceptions in which the phosphorus content of the hay was 
below a certain assumed minimum, phosphorus fertilization raised it above that 
minimum and at tlie same time resulted in appreciable yield increases. 

Size of plat and numbei* of replications necessary for varietal trials witii 
white pea beans, C. M. Loesell (Jour. Amer. 8oc. Agron., 28 (1936), Ao. 7, 
pp. 5Si-^jyi ).—^Data obtained from 1,890 10-ft. plats (rows28in. apart) of Robust 
beans grown at the Michigan Experiment {Station and studieil by the analysis 
of variance method indicated that plats 30 ft. long and 1 row wide replM*ated 
four times were more efficient in the use of land for the reducing of the standard 
error in percentage of its mean than all the other 107 shapes and sizes studied, 
except the original ultimate units 10 ft. long and 1 row wide. Field operations, 
such as planting, harvesting, and threshing, and subsequent laboratory de¬ 
terminations indicated that the use of plats 30 ft, long and 1 row wide, which 
requires only 4 replications, is more desirable than use of the more land-efSeient 
but smaller plats 10 ft. long and 1 row wide, which requires 10 replications. 

Influence of fertilization, irrigation, and stage and height of cutting on 
yield and composition of Kentucky blucgrass (Poa pratensis Jj.)t O. B. 
MoBTiiiEB and H, L. Ahlgben (Jour. Awi^r. 8oc. Agron., 28 (1930), 7, pp. 

5/5-533).—Report is made on a field study pertaining to the influonce of forti 
lization, irrigation, and stage and height of cutting on the yield and composition 
of bluegrass, in progress at the Wisconsin Experiment Station, 1928-34. For 
I'onvenience of presentation, results from only 10 plats from approximati^ly 80 
are given. 

Available nitrogen and water were found to be the most important limiting 
growth factors. Mineral fertilization alone gave only small increases in yield. 
Nitrogen in conjunction with mineral fertilization and irrigation consistently 
doubled, and in some instances trebled, the yield of grass, while nitrogen alone 
did not give maximum increases. Water alone, 1930-34, doubled yields. 

The grass when mowed to ground level produced higher seasonal yields than 
when it was cut higher, i. e., 1.5 in. Grass cut when from 8 to 10 in. high to 
ground level gave only slightly greater increases in yield and was appreciably 
lower in PaO# and CaO content than grass cut when from 4 to 5 in. high. When 
moisture was not a limiting factor of growth, the PaOs content of grass cut 
regularly was lowest during early spring, attained a maximum in July and 
August, and dropped sUghtly in the fall. There was a uniform rise in OaO 
content from spring to fall. 
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NitiM>s;t'u fortiliznlion lowered the OaO and PaOs content of the grass. Its 
phosphorous content was increased appreciably by phosphate fertilization. 
Grass hiah in nitroaen was iiroducod only when nitrogen was applied often 
Ihronahout tin' arowiiig season. The percentage nitrogen content of the herbage* 
lheper<*eiitaaosofiionprotoin, water-soluble nitrogen and of true protein, and the 
aci*e i»r<«luclioii <>f <*rudc protein varied directly wiUi the amount of nitrogen 
appne<i as f4‘rtiliz(*r. The nitrogen content of herbage also may be increased 
by applicalion of phosphorus and potash but decreases toward plant maturity. 
Rcc<>V(M\v of IVrtiliz(»r nitrog(»n, w^hen moisture was not a limiting growth 
fact<»r, ranged in from 39.5 to 121.7 percent, or an average of 87.6 percent 
for all plats receiving nitrogen. 

Illuo grama grass for erosion control and range reseeding in the Great 
Plains and a method of obtaining seed in large lots, J. L. Fults ( U. 8. Dept. 
Agr. Cirv. (ffKW), pp. 8, figs. 5 ).—^Harvesting trials with horse-drawn and 
motor-driven hluogruiss seed strippers at North Platte, Nebr., in October 1934 and 
at O’Neill, Nebr., in \ugust 1935 showed that these machines can be used 
oconomically to liarvosi tops of blue grama (Bouteloua gracUffi). In threshing 
(eslR, se<'d wMtli purities of 19 and 94 percent was obtained from a bluegrass 
thresher at a cost of 79 ct. a pound. Material harvested on a large scale was 
t]irosho<l most economically in an ordinary grain separator after certain ad¬ 
just jnenls wore made, providing seed with xmrities of 15 and 24 percent at a cost 
of 19 ct. a pound. Pure see<l with slight breakage was obtained when blu<‘ 
grama strippings wenv nin through a hammer mill and subsequently cleaned 
in a fanning mill, but the hammer mill proved impracticable for large-scale 
operations because of low dally output 

• Investigations on the root of Manihot utilissima Pohl.—^Progress report, 
IT. E. Orttz Monclova {Jour. Agr. TJnlv. Puoi'to Bico [0o7. Sto.], 20 (19S6), 
Ao. 2, />/>. —The moisture, fiber, ash, starch, and HON contents are 

tabulated for 44 varieties and strains of cassava for 4.5- and 12-mo. growing 
periods, and the color, type, and thickness of skins, underskin, rind, and pulp 
are indicator I for 25 of the varieties. Preliminary results indicate that the 
water content and also the HON content of the root decreases wdtii age, 
although these ^ariotiPS iire not in general of the same degree for different 
varieties. 

Corn varieties for North Carolina, 1925—1935, P. H. Kime and G. K. 
MinPLKTON {North Carolina 8ta. Agron. Inform. Cirv. 98 (1936), pp. 111+6).— 
Varieties ol <*orn are recommended for the Coastal Plain, eastern and upper 
Piedmont, and for lower and upper mountain areas of North Carolina, and for 
silage from the results of tests at the station and substations. 

Rffcct of seed coat injury on germination, vigor, and yield of com, 
II. Korhlkr {III. 8late Acad. 8ci. Tram., 28 (1935)^ No, 2, pp. 62-54 ).—Seed 
coat injuries at th(' crown of corn kernels in Illinois Experiment Station studies 
caused significant reductions in yield (even though the seed coat was pimc- 
tnrod only), due to reductions in stand and in vigor of growing plants. Ee- 
moval of the seed coat from a small area on the sides of the kernes where 
horny endosperm only was exposed did not result in abnormal growth or sig¬ 
nificant reduction in stand or yield. Eemoval of tip caps might have had slight 
detrimental effects, although reductions found were not significant statistically. 
When seed with injured seed coats were treated with ethyl mercury phosphate, 
results wi'ue obtained nearly equal to those from uninjured seed. The adverse 
effects of a number of fungi isolated from the internal tissues of injured kem^ 
several weeks after planting are described. 

The relation between stand and yield in com, I. J. Johnson {Minn. Seed 
Grower, 9 {1936), No. 2, pp. 1, 2 ).—^Data cited from Minnesota Experiment Sta- 
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tion tests indicate that reduction in corn yield due to poor stands may be les¬ 
sened by use of seed with high germination, treatment with an organic mercury 
dust, and proper selection of planter plates. The superiority of hybrids to farm 
varieties in average stands also was shown. 

Sea-island cotton in Puerto Rico and its relation to production in the 
continental United States, W. H. Jenkins {Pveirto Rico 8ta, Agr, Notes No. 
11 (19Se), pp. The status and prospects of the crop in Puerto Rico are 
reviewed, with particular attention to the decline of the industry and causes 
therefor, the maintenance and improvement of strains by the Puerto Rico Col¬ 
lege (Insular) Experiment Station, suggested improvements in agronomic prac¬ 
tices, pink bollworm as a major limiting factor and its control, prospective 
reestablishment of the long-staple industry by a cooperative marketing associa¬ 
tion, and the relation of Puerto Rican long staple to the American cotton crop. 

Flax studies.—I, The relation between weight per measured bushel, 
weight per thousand kernels, and oil content of flaxseed, W. F. Geddes and 
P. H. Lehbekg {Canada Jour. Res., H (1936), No. 1, Sect. C, pp. —^Determi¬ 

nations made on 146 samples of western Canadian flaxseed, 119 of which graded 
No. 1 C. W., 16 No. 2 C. W., and 11 No. 3 C. W., revealed that while grades 
were differentiated in test weight per bushel and weight per 1,000 kernels, their 
mean oil contents were not significantly different. Test weight per bushel was 
of little significance as an index of oil content. Weight per 1,000 kernels was 
correlated closer with oil content but not high enough to permit satisfactory 
prediction of oil content. 

Oat production in Colorado, 1928-1935, D. W. Robertson, D. Koonge, 
J. J. Curtis, and J. P. Brandon (Colorado Sta. Bui. 430 (1936), pp. 31, figs. 5).— 

This publication resembles Bulletin 370 (B. S. R., 65, p. 35) in general, 
scope but presents data for the period 1926-35. 

Experiments under irrigation indicated Colorado 37 or Markton oats for 
conditions like those at Fort Collins and Fort Lewis, Colorado 37 in the San 
Luis Valley, and Markton and Kanota in southern Colorado. Test results sug¬ 
gest planting about 80 lb. between April 1 and 20 at the station or a little later 
for certain earlier varieties, and from April 15 to 30 at Fort Lewis with a single 
irrigation in northeastern Colorado at jointing, and where two irrigations are 
applied, as on lighter soils, one application at tillering and one at late jointing. 
Under irrigation oats usually follow a row crop. Due to iiviinaturo straw 
found on oats grown under irrigation, long shocks of about 10 sheaves are 
considered better than round shocks. 

Experiments on dry land at Akron, in c<»operati©n with the U. S. Department 
of Agriculture, showed Brunker and Kanota to be the highest yielding varieties. 
Early g;>ring seeding, before April 15, of from 4 to 5 pk. per acre is indicated. 
Yields on fallow surpassed those on cornland, but even with adapted varieties, 
as Brunker and Fulghum, the yield increase may not compensate for the loss 
in crop during the fallow year. While not recommended for extensive seeding 
on dry land, as either com or barley usually produces more grain, oats may be 
cut for and fed as hay when drought prevents proper development of the crop. 

The relation of age and viability to the popping of popcorn, F. C. Stewart 
(Neio York State Sta. Bui. 672 (1936), pp. 7). —^Japan Rice popcorn stored in a 
cloth bag in open air, 1922-36, was tested (shelled) at 4- to 18-mo. intervals for 
viability, moisture content, and popping expansion, and ear com was tested 
at the end of the experiment Germination dropped from 100 percent to 0 at 
the end of 8 yr. Popping expansion averaged somewhat higher before than 
after viability was lost complet^y. Variations in moisture content made results 
of popping tests diflicult to interpret. Popping quality appeared independent of 
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viability, of inilcfinile (Uiration, and to be retained better by popcorn on the 
cob than by sbolled kernels. See also an earlier note (B. S. R, 51, p. 260). 

l>otermin!n$; tlic vsduo of a new potato variety, A. G. Tolaas {Amer, Potato 
Jour., IB it9S6)j No. 5, pp. 60-64 ).—^IVIethods nsed in testing the Katahdin, 
Chippewa, and Warbo potato varieties for adaptation, yield, disease resistance, 
and culinary qualities, and some of the results obtained are reviewed in this 
contribution from the Minnesota Experiment Station. 

The effect of length of dormant period upon the subsequent flowering of 
the potato plant, .7. C. Miller (Amer. Potato Jour., 13 (1936), No. 6, pp. 14 I- 
i44 ).—^Tjouisiana spring-grown (dormancy or time from harvest to planting 
9 mo. 4 days), northorn-growu (5 mo. 2 days), and Louisiana fall-grown (3 mo.) 
seed of Triumph, Warba, Katahdin, and U. S. D. A. seedling 44639 after 
storage were planted in February 1035 at the Louisiana Experiment Station. 
The varieties which had had the longest dormant period developed the smallest 
percentage of llower-])rodncing stalks and of flowers per cluster, and more 
stalks and couseqiumtly more and smaller tubers per hill than those from 
seed subjected to a shorter dormancy. Plants from seed subjected to long 
dormancy germinated rapidly, weie less vegetative and more prostrate in 
growth habit, and matured 10 to 15 days earlier than did those from seed 
subjected to a shorter dormancy period. 

Crop rotations for potatoes, T, O. Odland (Teg. Growers Assoc, Amer. 

Rpt., 1935, pp. 52-/i0 ).—^A popular discussion of the response of potatoes to crop 
rotation (E. S. R., 71, pp. 309, 310), fertilizen (B. S. R., 69, p. 295). and 
magnesium (E. S. R, 71, p. 767; 72, p. .306) in experiments at the Rhode 
Island Experiment Station. 

Studies on growth in rice, 0. R. Adair (Jour. Amer. 80 c. Agron., 28 (1936), 
No. 7, pp. 506-5figs. S).—The growth of Caloro, Early Blue Rose, and Edith 
varieties of rice was studied cooperatively by the Arkansas Experiment Station 
and the TJ. S. D. A. Bureau of Plant Industry, 1932-34, at Stuttgart, Ark., with 
special attention to increases in height, in dry weight, and in the number of 
tillers and leaves per plant. 

Plants began to tiller about 3 weeks after seeding, and by the end of the 
sixth week all tillers that wore to form panicles had started growth. The 
number of leaves per culm increased slowly until panicles were formed and 
then remained constant. Plant height increased relatively rapidly in the first 
6 weeks after planting and then increased slowly for about 2 weeks, followed 
by a rapid in<*rense until flowering time, after which there was little increase. 
The 2 weeks of slow growth seemed due to root injury by maggots. Plant 
weight increased slowly for the first 5 weeks, after whi<*h tillers became estab¬ 
lished and, for a short time, owing to the activity of tiller roots, the weight 
increased rapidly. The rate of Increase was then somewhat slower for about 
2 weeks, after which, during the jointing stage, it increased rapidly. The 
weight of the panicles increased until maturity, hut that of the culms, after 
flowering, decreased slightly. An early inflection of the height and weight 
curves in 1934 was attributed to adverse weather conditions. Bach variety 
attained a greater height and weight of plant in 1933 than in 1932 and 1934. 

Little signifieance could be attached in these studies to the values of A/K 

X 

and K/A from the growth equation log: (t—ti), (considered signifi¬ 

cant by Gaines and Novens (E. S. R, 53, p. 533). 

A note on the classifleatiou of Indian safllower, T. S. ISabnis and M. G. 
Phatak (fTbdim Jmtr. Agi\ jSVl, 5 (1935), No. 6 , pp. 705-714).—The revision of 
the classification of Indian safflower attempted is based on that of Howard, 

104666—36-3 
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Howard, and Khan (B. S. R., 36, p. 228; 62, p. 633). The crop has been classified 
into types on the basis of distinctive characters, and 29 new types have been 
added. 

The comparative efficiency of free and combined nitrogen for the nutri¬ 
tion of the soybean, W. W. TJmbbeit and B. B. Peed (Jour. Anier. 8oc. Agron., 
28 (19$6), A’o. y, pp. 54&-555, figs. 4).—Manchn soybeans were grown at the 
University of Wisconsin under a variety of conditions which modified the 
carbohydrate-nitrogen relation of the plants. The preferential form of nitrogen 
for the nutrition of these plants was shown to change with the available carbo¬ 
hydrate present. The data suggested that under conditions which result in a 
balanced carbohydrate-nitrogen relation in the plant free nitrogen is the pre¬ 
ferred form, but when conditions result in an unbalanced carbohydrate-nitrogen 
relation, fixed nitrogen is desirable. Since environmental conditions which pro¬ 
duce plants with an unbalanced carbohydrate-nitrogen relation (high light 
intensity, drought, high CCX, or low light intensity, low temperature, short days) 
are the exception rather than the rule, probably under field conditions maximum 
yields would be obtained with inoculated plants rather than with those de¬ 
pendent on fixed forms of nitrogen for nutrition. Nevertheless, certain climatic 
or field conditions, occasionally encountered, produce a plant with an unbalanced 
carbohydrate-nitrogen relation, and the use of combined forms of nitrogen would 
be indicated. See also a previous note (B. S. R., 73, p. 777). 

Sweet potato production, H. H. Zimmeeulet (yeg. Growers Assoc. Auier. Am. 
Rpt, 1985y pp. 188-201). —^The practical information presented, based on research 
by the Virginia Truck Experiment Station and other agencies, covers varieties 
and market preferences; soils; formulas, rates, and methods of applying ferti¬ 
lizers and their effects; planting and spacing; and the occurrence and control of 
stem rot, black rot, and scurf. 

Six years of tobacco breeding, M. B. Gutibbbbz (Philippine Jour. Agr.y 6 
(1985) y No. By’pp. 2ni-B10y pis. 10). —^Efforts made, 1928-34, to improve Vizcaya, 
the best native cigar filler tobacco, by hybridization with Sumatra strains and 
constant hybrids thereof as male parents, followed by line selection and strain 
tests with the aim of producing wrapper and dual-purpose strains, are reviewed 
in some detail. Six strains have been released to planters. 

The absorption of plant nutrients in relation to the production of Penn¬ 
sylvania cigar-leaf tobacco, J. J. Thoma.s, D. B. Haley, and O. Olson ( Petinsyf ’ 
rania 8ta. Bui. SSI (1936), pp. 20, figs. 11 ).—^Tobacco grown in cooperation with 
the U. S. D. A. Bureau of Plant Industry on Hagerstown silt loam and clay 
loam near Lancaster, transplanted June 8, 1934, to plats in the 3-yr. rotation, 
tobacco, wheat, clover or alfalfa, and fertUized broadcast (also in the row) 
with 1,000 lb. per acre of 6-8-12 fertilizer and variations theretrom, with some 
plats limed or manured, was sampled July 24 and August 3, 13, and 24 and 
the uptake of nitrogen, phosphorus, and potassium determined. 

The absorption of nitrogen, phosphorus, and potassium seemed to be corre¬ 
lated clos^y with the quantities available for the plants. That clover and 
alfalfa, when included in the rotation, add considerably to the nitrogen avail¬ 
able for absorption was evident from the nitrogen content and relatively 
yidds of tobacco on plats receiving an 0-8-12 fertilizer at the rate of 1,000 lb. 
per aci^. These soils responded well to potassium and also to phosphorus, best 
applied in 1,000 lb. per acre of a 6-8-12 mixture. Cottonseed meal appeared 
superior to sodium nitrate as a nitrogen carrier, although the yidld and produc¬ 
tion of wrappers appeared to be correlated with the fertilizer formula. Here, 
too, the above mixture and rate seemed most desirable. Row applications ap¬ 
peared to surpass broadcasting. While large yi^ds apparently were obtained 
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from addition of manure, 1,000 lb. of O-S-12 mixture equaled 20 tons of manure 
in eflSciency. In any case, supplementing manure with 1,000 lb. per acre of a 
3^12 mixture seemed desirable. 

Tobacco fertilizer recommendations for 1937, 0. B. Williams et al. 
{North Carolma 8ta. Ag)on. Into)m. Giro. 101 {19B6), pp, [d]).—Analyses, rates 
per acre, and sources of nutrients are recommended for fertilizers for flue- 
cured, sun-cured, and shipping tobacco, and for plant beds on tobacco soils in 
Virginia, North Carolina, South Carolina, and Georgia. Suggestions for con¬ 
trol of downy mildew and root knot of tobacco are appended. 

Response of wheat varieties to different fertility levels, C. A. Lamb and 
R. M. Saltp^ (Jour. Agr. Res. \TJ. fif.], 53 (1936), No. 2, pp 129-U3, figs. 3).— 
The grain yield, straw yield, and weight per bushel of 11 varieties and strains 
of winter wheat, grown in a 3ryr. rotation of com, oats, and winter wheat on 
Canfi^d silt loam at 4 fertility levels for 5 seasons (1928-33) are considered, 
together with climatological data, in this contribution from the Ohio Experiment 
Station. 

The analysis of variance of total yield and of grain yield indicated that differ¬ 
ences due to variety, to fertility level, to season, and to each of the three inter¬ 
actions of tiiose factors could not be ascribed to errors of random sampling alone 
In all cases but one odds for significance exceeded 99:1, when all seasons were 
considered together Residual error for the grain yields surpassed that for total 
yields, as shown by the coefficients of variability, indicating that factors other 
than those cousidorod influence translocation appreciably. Date of heading and 
of maturity probably fall in this class, since they result in variations m the 
environment during the period in which the grain fills and hardens. The results 
obtained were held to indicate definitely that varieties respond differently to a 
series of fertility levels. None of the varieties used was definitely superior at 
only the high or at only the low levels ol fertility. However, the data did not 
preclude the existence of such varieties. 

The absorption of nutrients by two varieties of wheat grown on the black 
and gray soils of Alberta, E. K. Woodford and A. G. McCaixa (Oanad Jour. 
Res.t 14 (1936), No. 7, Sect. C, pp. 245-266, figs. 9). —Chemical analyses made at 
five stages of development of Reward and Red Bobs wheat (E. S. R., 74, p. 196) 
showed that differences in soil and variety significantly influenced plant compo¬ 
sition. Weights of dry matter and aU nutrients studied, and on the basis of per¬ 
centage of dry matter, all nutrients except phosphorus, were higher for the black- 
soil plants. Reward surpassed Red Bobs in nitrogen content on the black soil, 
and in ash, x>hosi>horiis, and potassium on the gray soil. The grain of gray-soil 
plants was higher in all ash constituents and lower in nitrogen. Varietal differ¬ 
ences were mor(^ marked in the grain and straw of the mature plants, Reward 
grain from both soils being higher in nitrogen, ash, phosphorus, and magnesium. 

The total weights, percentages, rates of absorption, and ion ratios all indicated 
that nitrogen and sulfur were limiting wheat growth on the gray soil. It was 
suggested that the proportionately higher absorption of phosphorus from the soil 
was m compensation for low availability of nitrogen and sulfur. Differences in 
original quality of the wheats grown on the two soils evidently can be largely 
accounted for by the differences in protein content, and therefore nitrogen supply. 
The phosphorus absorption, nitrogen, phoi^horus, and sulfur balance, and the 
relation of ash to protein may possibly be important in determining keeping 
properties of the flour. See also earlier notes (E, S. R., 70, p. 615; 74, p. 633). 

The effect of applying a nitrogenous fertiliser to wheat at different stages 
of growth, D, J. Watson (Jour. Agr. Sd. iEngtand'i, 26 (1936), No. 3, pp. 391- 
4U% d).—Sodium nitrate was applied to wheat at seven different stages 
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from germinatioii to emergence of 93 percent of tlie spikes find at rates of 1.08, 
2.00, and 4.15 g per pot at the Bothamsted Experimental Station. With delay 
in time of application, the increase in yield of total dry matter of straw was 
smaller. The increase in grain jieUl wa*^ constant for the first six applica¬ 
tions, but the last application produced no increase. Analysis of grain yield 
showed that early appUcation produced its effect by increasing the number of 
spikes per plant. Later treatments caused a smaller increase in spike number, 
but also increa''ed the number ol kernels per spike and 1,000-kernel weight. 
There was no evidence of a critical time for tiller fox*mation as postulated by 
Doughty and Engledow (E. S. B., 63, p. 437). The increase in total nilrogeii 
uptake was simiiav for all times of application, but the ratio of nitrogen in 
grain to nitrogen in straw and chaff increased with lateness of application. 

Effect of harvest conditions on a few quality factors in wheat, 0. 0. 
Swanson {Cereal Cliem., IS (I9S6), No. 1, pp. 79-9d).—Wheat was cut at the 
Kansas Experiment Station when the endosperm was in the milk, soft dough, 
hard dough, tough, and hard stages with respective moisture contents of 43.5, 
41.3, 35.3, 29, and 13 percent, and then portions from each stage were dried in 
the sun, in the sun but covered with paper, in a ba&ement room, and in a room 
kept at about 55® P. Samples cut at the last two stages, i. e., at binder ma¬ 
turity with 29 percent moisture and at combine maturity with 13 percent, were 
also soaked 10 and 30 min. and were then drieil in the sun or in the shade. 

Moisture and temperature appeared to affect wheat quality during harvest 
because they infiuence the rate of biological activity in wiieai. The sugar con¬ 
tent and the diastatic activity iii wheat did not seem to be influenced unless 
the moisture content was enough to start germination. The duration of the 
wet condition as influenced by drying conditions is more important than the 
amount of wetting. AVheat cut at 29 percent moisture was not lowered In test 
weight, but this was depressed slightly at higher moisture contents. The per¬ 
centage of yellow berry apparently was influenced more by late maturity than by 
drying conditions. Drying the wheat cut at high moisture contents slowly, and 
at a low temperature, produced an increase in diastatic activity but not in sugar 
content. The diastatic activity of the germ and brush ends was not much 
different and nearly like that of wheat. However, when the germ and brush 
ends were germinated for 72 hr. there were pronounced differences. Both the 
genn ends and the whole wheat increased in .sugar content, but no increase 
occurred in the brush ends, Diastatic activity increfised in all three, least in 
the brush end and most in the germ end. 

The carotene content of wheat varieties in the Pacific Northwest, 0. 0. 
PmEEJ), S. R. Snides, H. Stevens, and B. Weaver {Cereal Chem., IS (1936), 
No. 4> PP- 46S-439 ).—^The carotene contents of six wheat varieties grown at 
Aberdeen, Idaho, and Logan, Utah, in 1933 and 1934, and at Bozoniaii, Mont., in 
1933, were determined by the U. S. Department of Agriculture. 

Effects of inherent varietal characteristics were apparent in that Pedoralion 
and Onas wheat, which produced high carotene values at one station, were also 
high at other stations, while Irwin Dicklow, Baart, and Marquis were low at 
all stations. It was found that environment has an important effect on carotene 
content of wheat 

No correlation between carotene and protein content of the grain was evi¬ 
dent However, carotene in wheat and carotene in the flour milled therefrom 
were definitely related, and crumb color of bread also was significantly corre¬ 
lated with carotene content of the wheat. Measurements on the various milled 
fractions from the same grain sample showed the bran to be highest in carotene, 
with decreasing values in the middlings, second patent, first clear, and first 
patent. 
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Bleaching studies showed that Federation and Ouas wheat require additional 
treatment to remove the high i)ercentage of coloring matter contained. Deter¬ 
minations on bleached flours showed the loss in carotene to be for Marquis 66 
percent, Baart 63, White Federation 52, Irwin DickloAV 51, Federation 51, and 
Onas 43 percent. Flour milled from Federation and Onas after bleaching 
contained more carotene than the Irwin Dicklow flour before bleaching. 

Physical tests to determine quality in wheat varieties, 0. O. Swanson 
{Cereal Cheni,, IS (1936), 2, pp. 119-201, figs, 9).—Several recent physical 

devices for testing desirable characteiibtics in dough, including the Chopin 
esitensimeter, the Biihler comparator, the Brabeuder farinograph, and the Swan¬ 
son-Working recording dough mixer (E. S. R., 60, p. 460) developed at the 
Kansas Experiment Station, are discussed, and characteristic dough curves 
made on the last-named device are illustrated and described for different types 
of commercial flour and for flours made from the hard red spring wheats 
Marquis, Ceres, Reward, and Thatcher; the hard red winter wheats Turkey, 
Karkov, Tonmarq, BlackhuU, Early BlackhuU, Chejenne, Oro, Cooperatorka, 
Kanred, and Quivira, a number of soft wheats grown in other States; and the 
Kansas soft wheats Fulcaster, Kawi'ale (semihard), Harvest Queen, and 
Clarkau. The merits of dough curves as criteria of wheat quality are pointed 
out. 

A collaborative study on the use of the wheat meal ‘‘time*’ test with hard 
and soft wheats, B. G. Baytieij) (Cereal Chem, IS (1936), No, 1, pp, 91-103 ).— 
Results of collaborative studies made on hard red spring wheat from Canada, 
hard red winter wheat, and soft winter wheats, reported in this contribution 
from the Ohio Experiment Station, led to conclusions in harmony with those 
noted earlier (E. S. R., 74, p. 484). Time data presented for both hard red 
spring and soft winter wheats did not give as reliable a strength rating for the 
samples as was given by the baking tests. “Considering all data, the baking 
test still remains the best all-round test for strength provided a baking pro¬ 
cedure which brings out the characteristics of a flour is used.’* However, the 
author thinks that the time test will prove helpful to the wheat breeder as a 
low cost aid in segregating undesirable extremes in breeding material at an 
early stage before enough grain is available for a milling and baking test. 
Even in these early stages the time test should i>rocecd In conjunction with a 
protein determination. 

Longevity of some form crop seeds, P. A. Ronuioo (PhilippUw Jour, Agr., 6 
(1935), No, S, pp. $43-357, figs, 4). —^During a study of Ihe long«»vit> of a number 
of varieties of farm croi) seeds, 1924-35, seeds stored in sealed or airtight oun- 
tuiuers remained viable much longer than those stored in cloth bags or non- 
air-tight containers. Seeds in sealed containorb, like legumes, <'<>uld show 
renewed vigor of viability after having exhibited signs of being crilicsil, e. g., 
black lapilan (PJiaseolus calcaratvs). The life duration of seeds in the airtight 
containers was for rice 79.5 to 80.5 mo., com 63 to 82.5, cowpea 114 to 123, soy¬ 
bean 64, and peanut 36.5 mo,, while mung and tapilan in healed containers with 
or without naphthalene still showed signs of fairly btrong viability after 11 yr. 
and 3 mo. in storage. Naphthalene seemed to have a slight ill effect on the 
longevity of seeds in airtight containers. 

Petroleum sprays for dandelions, W. E. Loomis and N. L. NoECKm (Science, 
83 (1936), No. 2142 , pp. 63, 64),—In experiments on the control of dandelions 
with petroleum sprays, made at the Iowa Experiment Station, certain higher¬ 
boiling hydrocarbons contained in the groups sold as distillates and kerosene 
showed a remarkably differential action when sprayed on bluegrass lawns at 
the rate of 200 or 300 gal. per acre. Under favorable conditions dandelions 
were slowly but completely killed, while bluegrass sod was only affected tempo- 
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rarily. The results suggest spraying only the water-white products and in cool 
weather and favor fall applications. 

HOETICrnTUHE 

[Hoi*ticiiltural studies by the Arizona Station] (ArVsona 8ta. Rpt. 193S, pp. 
10, 11, 18, 19, 2i-^8, 55-67, 68, 69, figs. 3).—Reports are presented on investiga¬ 
tions dealing with the storage of grapefruit; the irrigation of citrus trees; 
phenology of date varieties; thinning of dates; protection of dates from rain 
damage; pasteurization and storage of dates; fertilization of citrus trees; 
effects of waxing cantaloups on their keeping quality; factors affecting the 
growth, filling, and maturing of pecans; testing of pecan varieties; fertilizers 
for lettuce, cabbage, spinach, carrots, and turnips; and the testing of strawberi*y 
varieties. 

[Horticultural studies by the Kentucky Station] {Kentucky Sta. Rpt. 1935, 
pt. 1, pp, k2r-^h, jpf-50, 68-66).—^Among studies discussed are the effect of phos¬ 
phate fertilizers on lima bean production, the cultivation of lima beans, tlie 
nutrition of the tomato in a drying soil, testing of tomato varieties, comparison 
of black raspberi-y tip plants produced by vigorous and weak canes, cover crops 
for apple orchards, and seasonal changes in the soluble nitrogen and phosphate 
phosphorus content of apple and peach terminals. 

In addition notes are presented on the following work at the Western Ken¬ 
tucky Substation: Cultural experiments with apples and peaches, pruning of 
l)eaches, fertilization of the strawberry and raspberry, and the spraying of 
raspberries and dewberries. 

[Horticultural studies by the Tennessee Station] {Tenmssee 8ta. Rpt, 1935, 
pp, 28, 3o\ 37, 38, 43, 48, 43). —^Brief reports are presented on projects dealing 
with the removal of fiuorine spray residues, by G. A. Shuey; and the breeding 
of rhubarb, blight-resistant pears, and tomatoes for leaf spot resistance; breed¬ 
ing and culture of raspberries, strawberries, and grapes; testing of the Glendale 
gooseberry, peach varieties, and blight-resistant chestnuts; culture of aspara¬ 
gus; testing of rust-resistant pole beans and of top-cross selections of Golden 
Bantam corn; the development of high-yielding strains of pyrethrum; testing 
and liming of ornamentals; and apple orchard soil management, all by B. D. 
Drain. 

Effect of cai'bon dioxide on the carbohydrates and acidity of fruits and 
vegetables in storage, E. V. Milleb and O. J. Dowd {Jour. Agr, Res. [U. 8,\, 
53 (1936), No. 1, pp. 1-17, figs, 10). —^Utilizing as containers 5-gal Jars held at 
U®, 5®, 10®, 15®, and 20® C., the authors studied the response of several vegetables 
and fruits to different concentrations of carbon dioxide. It was observed that 
there may be a considerable lag in lowering the temperature of the vcgetabies 
to that of the storage chamber. In the case of sweet com of about 27® at the 
time of storage there occurred a rise in the first 2 hr. to a maximum of 31.9®. 
On the other hand the temperature of lima beans began to drop as soon as the 
beans were placed in storage. Many hours were required to lower the tempera¬ 
ture of the vegetables to that of the storage room, and in the case of corn 
this condition was not reached in the center of the ears during the entire test. 
The potential importance of carbon dioxide in retarding respiration in the first 
24 to 4S hr. is thus indicated. 

Sweet com held for 24 hr. in 37 to 50 percent of carbon dioxide retained 
about twice as much sugar as the controls, but after being canned it lost some 
of its original flavor. The loss of sucrose was retarded in lima beans and 
carrots by storage in approximately 40 percent of carbon dioxide. The effect 
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was much more pronounced at 15® and 25® than at 5®. Carbon dioxide had no 
effect on acidity of Early Richmond cherries in 24 hr. or on Elberta peaches 
in 48 hr. Burbank plums treated with 50 percent of carbon dioxide for 6 days 
lost in total acidity at 0®, 10®, and 20®, but there was no consistent change in 
the H-ion eoiiccnlration. Earliana and Marglobe tomatoes treated for G days 
with 50 percent of carbon dioxide showed a reduction in total acidity at 20® 
and a reduction in IT-iou concentration at 10® and 20®. The treatment of darrots 
with 45 i>erceiit of carbon dioxide for 11 days at 20®, 14 days at 10®, and 15 
days at 0®, did not reduce their carotene content. Carbon dioxide had no perma¬ 
nent effect on carbohydrate transformation in peas and corn, but for several 
days after treatment the vegetables contained more sugar than did the con¬ 
trols. It was found that too high a concentration of carbon dioxide may retard 
l)igmont formation in Marglobe tomatoes, but that the acidity changes are 
similar to those in untreated fruits and that the usual reduction in acidity 
accompanying ripening proceeds normally. 

The uncertain Hypholoma, F. 0. Stewaxt (^eio Yorh State Sta. Bui, 666 
i/OSG), pp. ph 1, figs. 4), —A complete description is presented of a small 
edible mushroom (IT./i/ccr/nim) which ftequeutly grows in abundance about old 
tree stumps in lawns in New York State from early June to late September. An 
instance is ciled in which the species was confused with another of doubtful 
edibility, namely, Jtioryhc lanatodiaca. At Geneva a stump may yield from 1 
to G successive crops of the fungus per season and continue to bear for several 
years. One dying stump of a hickory tree yielded mushrooms for 14 successive 
seasons. An attempt to transplant the fungus from beside a maple stump to 
the former site of a willow bush was unsuccessful. The methods of cooking are 
outlined. 

Some relations between leaf area and fruit size in tomatoes, F. G. Gustaf¬ 
son and E. Stoldt {Plant Physiol, 11 (19S6), Ko, 2, pp, 445-451, figs. 4).— 
Investigations in which pot-grown tomato plants pruned to a single stem were 
limited to delinitc numbers of leaves and fruits, showed that plants with several 
leaves were no larger than those with one leaf. Judged on the basis of color 
and taste, the fruits produced with one leaf per plant were normal. Although 
an increase in the leaf area per plant did increase fruit size considerably, the 
increase was not in direct proportion, indicating that factors other than nutrition 
at lh<‘ lime of <mlargemout influenced the ultimate size of tomato fruits. The 
etnciency of the plants as far as fruit production was concerned was greatest 
when the leaf area per fruit was small. 

The internal temperatures of fruit-treo buds, J. Grainger and A. L. Allen 
( Inw. AppL Biol,, 26 {lOlW), No. t, pp, 1-10, figs. JO).—With the aid of thermo- 
(‘ouples insert<»d in the buds of ajiples, black currants, and red raspberries, read¬ 
ings were takem on changes in temperature as correlated with those of the 
surrounding air. No varic*tal difference was noted between Bramley Seedling 
and Worcester Tciirmaln apiiles. In 78 of 82 daily records on Bramley Seedling 
the buds were warmer than the air during the day and cooler during the night. 
The cooling of the buds at night is ascribed to the direct loss of heat by evapo¬ 
ration, with radiation as an important secondary factor on clear nights. Black 
currant buds, on the other hand, were usually cooler than the surrounding air 
during the day time, possibly due to their greater evaporation. The Lloyd 
George raspberry buds were generally intermediate between the axiple and the 
black currant in their temperature responses. Behavior during a period of cold 
seemed to indicate that apple buds have a mechanism of resistance against frost, 
whereas tlie black currant has uo such protection. 
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EnTdroninent and its influence upon deciduous fruit production, O. S. H. 
Recneckb {Jour. Pomol. and Hort. 8ci., 14 (1936), pp, 16Ji-t74t figs. 5). 

Based on a study of tree behavior of a considerable number of varieties in the 
experimental orchards of the University of Stellenbosch, the author coneludos 
that the Union of South Africa is so situated geogi*aphically that the period of 
dormancy i«J too short and the minimxun winter temperatures are too high for 
many deciduous fruit trees. The critical mean maximum temperature for the 
four winter months in relation to delayed foliation appeared to be approximat^y 
64.5“ F. at Stellenbosch, and where the temperatures were higher cither the 
quality or quantity of the fruit suffered. Since 1917, and particularly from 
1925 onward, the winters were unusually mild. Since varieties differ in their 
temperature requirements, the author suggests that poor bearing trees be top 
worked to more successful varieties. Some beneficial effects in spraying suscep¬ 
tible varieties witlx oil emulsions are indicated. 

Some physiological effects of oil sprays upon decidnous fruit trees, M. W. 
Black {Jour. Pomol. and Hort. 8ci., H {W3S). Xo. 2, pp. J7d-20B, pis. 4t figs. S ).— 
At the Univer-dty of Stellenbosch, Union of South Africa, where delayed folia¬ 
tion is often a serious problem, branches of Bon Chretien and Beurre Hardy 
pear and White Pearmain apple trees were sprayed with a 5 percent raw lin¬ 
seed oil emulsion in an attempt to aid in breaking the rest period. In addi¬ 
tion, supplementary studies were made with seal oil and two proprietary min¬ 
eral oil emulsions, using chiefly the Ohenimuri apple and the Bon Chretien 
pear. In years when delayed foliation was prevalent marked benefit was 
secured from properly timed oil treatments. Under the conditions of the ex¬ 
periment the most effective spraying would range from 4 to 8 weeks prior to 
the first opening of blossoms. The degree of rei^nse to oU treatment was 
apparently correlated with the susceptibility of the variety to delayed folia¬ 
tion, susceptible kinds, such as Bon Chretien and Glou Morceau pears, being 
readil,v influenced by the oil sprays. The author does not advance a scientific 
explanation of the phenomenon but states that it is under study. 

Stationary equipment for orchard spraying and the manufacture of 
home-made liquid lime-sulfur, F. H. Ballou {Ohio 8ta. Bui. 572 {19S6), pp. 
26. figs. 7).—^This paper is presented in two parts, (t) Stationary Equipment for 
Orchard Spraying, and (2) Home Making of Liquid Lime-Sulfur. 

Under part 1 there are discussed the comparative merits of stationary ami 
mobile spraying equipments, the locating of a stationary plant, and the plan¬ 
ning, equipment, and operation of the stationary plant constructed at the Dale 
View test orchards. Some data are presented on the relative capacity and oosi 
of operation of the two tjpes of spraying equipment 

In part 2 there are presented a description of an experimental boiling plant 
and storage for home-made lime-sulfur and information on the preparation of 
the material. 

Bruising iu harvesting and handling apples and its relation to spray 
residue removal, E. L. Overholser {N. T. State Hort. 80 c. Proc., 81 {19S6), 
pp. 51—62). —Observations in western New York on the bruises received by 
apples during harvesting operations showed a direct relationship to the firm¬ 
ness of the flesh. In certain tender varieties there were few bruise-free apples 
when the ftuit reached the packing house. The individual who picked the fruit 
and the typo of container used in picking were found important factors In 
bruising. In the washing machines the underbrush type washer caused con¬ 
siderable more bruising than did the flotation type. Driers with walk-over or 
shuflleboard types of conveyors were found to cause considerable bruising. 
Various suggestions are made as to better methods of handling finiit in the pack¬ 
ing house and in storage. 
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Absorption, distribution, and seasonal movement of poiassiuiii in young 
apple trees and the effect of potassium fertilizer on potassium and nitro* 
gen content smd growth of trees, R. F. Chandler, Jr. {Jour. Jt/r. Jfcs. [U. R.], 
SS {19S6), Ifo. 1, pp. fiffb. Jl ).—In btiidies carried on at the University 

of Maryland with nursery Slajman Winesap trees, it was found that the 
absorption of ])o 1 asU was proportional to diy weight accumulaliuu. Absoiivtion 
began slowly, continued at a rather rapid rate during the growing season, and 
slowed down toward tlie end. Except for the lea\es alter abscission began, the 
absolute amounts of potash in all parts of the tree Increased throughout the 
seasoiL The relative proportions of ])otash in the new growth generally in- 
(*reased throughout the season, whereas in the 1 - and 2 -yr. wood there was a 
decrease, lu the roots the amount of potash seemed to decrease markedly 
during the period of rapid growth but increased during the latter part of the 
growing period. On a percentage dry weight basis the roots tended to increase 
in potassium con< entratiou during the last mouths of the season. On che same 
basis the poUissium <*onlcnt of the new wood tended to decrease thioughout the 
season, that of the 1-yr. w<»od increased during May and later decreased, and 
that of the 2-yr. wood remained constant The new wood formed in diameter 
increase corresponded closely in potassium content to that of the new twigs. 

Young leaves contained mu<*li more potassium than did the old leaves, and in 
general the couc'ontratiou deci eased from the apex to the base of the tree de¬ 
spite the luct that in actual amount the reverse w^as true. Applications of 
potash as fertilizer resulte<l in an increased intake by the tree and an increased 
concentration in all parts. Heavy applications of potash increased the nitrogen 
content of the trees, hi fact there was a rather high correlation between 
nitrogen and potash, although the seasonal absoi-ption and utilization of the two 
elements differed. Under the conditions of the experiment there were no 
growth differences that could be attributed to potash. 

Some special problems in fruit growing, A J. IIeinicke {N. Y. Fftato Sort. 
8 oc. Proc.y 81 (1936), pp. 96-103 ).—('iting the great variation in the percentage 
of dropping McIntosh apples at haiwest time from 5 ear to .\car, the author 
discusses pos.sible (‘auses and reports that at Cornell Univ( 4 *bity hea^y aiiplica- 
tlons of nitrogen in late .sonmier seemed to increase the iierceiilage of drops. 
Heavy mulching (if the trees did not materially influonc'e di opping, and on the 
whole pruning apiM»ared to have no consisiont intlueiice. 

To establisli the h(*st dale for picking Cortland apides, fruits were haiwested 
at lO-day intervals from early Si^ptember to about NovemlKU' 1. In 1035 apples 
harvested October r> on the same date as McIntosh were firmest of all lots on 
January 15 The desirahility of making at least tw’o pickings of Cortland 
apples designed for storage is suggested, and the need of a high-yielding and 
long-keeping vari<dy ripening after McIntosh is indicated. 

Pltuu rootstock studies: Their effect on the vigour andL cropping of the 
scion variety, K. G. Hatton (Jour. Pomol. and Zforf. jbVs., 74 (1930), No. 2, 
pp. 97-136, pl8. 4 ).—Stating that an earlier paper (E. S. R., fiO, p. 45; outlined 
the general problem, the author reports that despite several disturbing factors, 
such as the incidence of disease and the appearance of delayed incompatibili¬ 
ties, considerable evidence was secured to show that rootstocks influence both 
growth and cropping of plums. In general, Prunus cerasitera rootstocks gave 
the most vigorous trees, and it was noted that rootstocks within the P. imititUi 
species such as common Mussd., common plum, and some of the St. Julien 
selections may be expected to produce trees of comparatively moderate vigor. 
Growth and productivity were not necessarily closely associated, at least up to 
the end of 14 yr. The varieties under test fruited as well on their owm roots as 
on precocious rootstocks, but there was evidence that trees developed more 
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rapidly upon C. cerasifera roots. Marked variation noted in tlie commercial 
stocks of St. Julien and Black Damas were manifested by striking differences in 
the orchard trees in fruiting and growth. Rootstocks were observed to affect 
also the time of maturity and the size of fruit in some cases. There were indi¬ 
cations that trees on common plum recovered more readily from silver leaf aud 
bacterial die-back diseases. The need of extended field trials to determine 
specific compatibilities and incompatibilities is suggested. On the whole, it is 
believed that the selection of desirable combinations of rootstock and scion is 
more important In the plum than in the apple. 

Recent developments in small fruit culture, G. M. Dakkow (Anicr . PonioL 
8 oc. Proc., 51 (1935), pp, .—Incidental to a general discussion the author 
presents data obtained at the Horticultural Research Station, Beltsvllle, Md., on 
ihe relation of number of leaves per strawberry plant in autumn to the number 
of fiowers and fruits the next spring. On the average, Blakemore, Fairfax, and 
Dorsett plants with 10 leaves produced five times as many fruits as did the 
2-leaf plants, and the berries averaged larger. Beds held over for the second 
fruiting season were mowed on July 1, August 1, and September 1. In all three 
varieties, Blakemore, Joe, aud Howard 17, early mowing was distinctly bene¬ 
ficial, increasing the yields by 22, 13.5, and 12.1 percent, respectively. August 
mowing on the average was of dubious value, and September mowing was 
distinctly Injurious to all three varieties. 

A comparison of methods of scooping and handpicking the cranberry 
crop, C. A. Boehleet (Amer, Cranberry Qrovoers' Assoc., Proc. Ann. Mtg., €0 
(J936), pp. 11-15, flg. I).—On a series of plats laid out in a commercial planting 
of the Early Black cranberry, the New Jersey Experiment Stations compared 
three methods of harvesting, namely, hand picking, scooping from a standing 
position, and scooping from a kneeling position. The average yields per acre 
were 120.1, 94.6, and 98.7 bbl., respectively. The dropped berries were collected 
from small measured areas and showed average losses of 4.4, 21.5, and 14 per¬ 
cent of the total crop, respectively, for the three treatments. There was consid¬ 
erable tearing of the vines, particularly on the plats scooped from a standing 
position. It is planned by further records to establish the effects of tearing the 
plants on the continued productivity of cranberry bogs. 

A twenty-five year test of commercial fertilizers for grapes, F. E. Glad¬ 
win {Kew York State Sta. But. 6^1 (1936), pp. 34). —An analysis of records 
taken over the 25 yr. from 1909 to 1934 on differential fertilizer plats in a 
Concord vineyard located on Dunkirk gravelly loam in Chautauqua County 
showed that of the three plant foods, namely, nitrogen, phosphorus, and potash, 
nitrogen had produced more and better fruit and greater vegetative growth. A 
statistical analysis of the 25-yr. averages, using Student’s method, showed all 
fertilizer treatments better than the controls, and nitrogen and potash in all 
cases gave significant increases in yield. In one case phosphorus showed no 
significance and in another was barely significant, indicating that this element 
had been of doubtful value. Since the yields were less where lime was added 
with the nitrogen, phosphorus, and potash than where the combination was 
used alone, it is suggested that lime depressed yields. Chemical analyses of 
the soil showed an abundance of potassium but a low supply of nitrogen and 
phosphorus. No material had any influence on fruit maturity or on the capac¬ 
ity of vines to resist winter injury. The sugar content of the fruit was not 
affected by fertilizer treatments, and none of the three elements had any de¬ 
creasing effect on the shelling of the berries. Somewhat similar tests begun in 
1914 on Dunkirk silt loam were found to be showing the same general trends 
as on the soil in question. All combinations of nitrogen, phosphorus, and 
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potash proved highly profitable, although the real gains were apparently deri\etl 
from nitrogen and potash, and the high prices prevailing during the prohibition 
era wore an important factor in boosting the profits from the use of fertilizers. 
In conclusion the author advises that fertilizers will not be profitable on i)oorly 
drained soils or on any soil if weeds are not controlled during the active 
growing period. Applications should be made in early spring, and rye ip> 
considered the most satisfactory green manure crop. 

Growth and water relations of the avocado fruit, A R. O. H\as {Plant 
Physiol., 11 {me). No. 2, py. 383-400, figs, f5).—Observations by the California 
Experiment Station at Riverside on Northrop avocados of different sizes indl 
cated that the region of greatest growth lies between the largest diameter and 
the stem end. An examination of the stomata showed a uniform distribution 
111 young fruits, with a distinct tendency for the stomata to become more widelj 
separated toward the stem end as development proceeded. In thich-skinnod 
avocados the death of a stomata was usually followed by lenticel formation, 
which prevented the invasion by fungi but at the same time limited gaseous ex¬ 
change, with a consequent loss in quality and often discoloration. Observation^ 
on fruits immersed in distilled water and also on fruits exposed in the orchard 
to rain showed spotting and checking injuries of similar type. In laboratory 
tests with mature Puebla fruits it was observed that the skin of the tip half 
is more permeable to water than is that of the stem portion. Using several 
different varieties, it was found that the water loss is consistently greater in 
<he tip than in the stem half. Immature fruits of any given variety lost water 
more rapidly than did maturer specimens. 

Pyrethriim plant investigations in Colorado,—If, A review of the prog¬ 
ress since 1932, C. B. Gnadinoeb, L. E. Evans, and C. S. Cobl (Colorado 8ta. 
Bui. 428 (1986), pp. 29, figs. 4)- —^In this second paper (E. S. R., 70, p. 53), fur¬ 
ther evidence is presented to show that there is considerable variation in the 
number and weight of flowers and also a wide variation in the pyrethrin con¬ 
tent of flowers produced by individual plants during a single year and from 
soar to year. No correlation was established between the yield of pyrethrins 
from a given plant and the number and weight of flowers produced by the 
plant from year to year. Self-pollination studies showed wide differences be- 
Iwoon strains in their self-fruitfulness. Apparently one generation of inbreed- 
ii»g had little effect on the yield of pyrethrins. Progeny resulting from open 
pollination of high-yielding mother lines yielded somewhat more pyrethrins than 
did the common run of seed stock. That environment, particularly mean tem¬ 
perature during the growing period, is important in relation to pyrethrin con¬ 
tent was indicated in the higher content of the same strain grown at Avon than 
at Port Collins. The application of commercial fertilizers had little effect on 
the yield of flowers or pyrethrins. A comparison of the yiel^J of flowers and 
pyrethrin in 25 foreign and domestic strains of pyrethrum failed to reveal any 
outstanding strains or plants. Immature or nearly maturii' flowers retained 
their pyrethrin content during storage better than overmature blossoms. There 
was only slightly more decomposition of pyrethrins in uncompressed flowers 
than in those baled under 8 tons’ pressure. On the whole the investigation 
showed the desirability of growing pyrethrum in high-altitude regions of the 
State. 

Pyrethrum plant investigations in Colorado, Ht, IV, Ii. B. Evans, O. B. 
Gnadinger, and 0. S. Cokl {Anior, 8oc. Sort. 8ci. Proo., 32 {193S), pp. 205- 
203).—Two papers are presented. 

III. Mffect of ^spacing interval in the row on yield of flo^oers.—'With, the di«*- 
tance between rows uniformly 30 in., six spacings in the row, namely, 0, 12, 13, 
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18, 21, and 24 in., were compared by the Colorado Experiment Station. The 
9-in. spacing gave the greatest yield in pounds of dry flowers, and significant^' 
greater than at either 18, 21, or 24 in. The mean number of flowers per plant 
was significantly greater in the 21- and 2-1-in. spacings than at 9 or 12 in. 
Close planting tended toward upright stems with a decreased tendency to spread 
and lodge as compared with IS-, 21-, and 24-in. spacing. 

IV. Effect of (lift(rent i)rigation practices cm plant losses due to oroion rot ,— 
Observing that pyrethrum plants growing at Fort Collins, Colo., were some¬ 
times affected by gradual decay of the epidermal tissues of the crown stalk and 
that the greatest losses occurred where the moisture was excessive in the sur¬ 
face soi!, a preliminary study was made in 1933 and 1934 by the station of 
various irrigation methods as a means of reducing losses. It was found that 
the losses due to crown rot could be reduced under irrigated and similar 
conditions if the irrigation furrows were 8 to 8 in. deep and placed at a distance 
of from 10 to 35 in. from the plants. It was also important that the surface soil 
be kept dry near Tlio plants during irrigation. The maximum losses sustained 
both years were with shallow furrows 3 to 5 in. deep and 4 to 5 in. from one 
side of the row nnd with no ridging. 

Growth experiments with pin oaks which arc growing under lawn condi¬ 
tions, D. Wyitan (INrw Torl'l Cot^nell m. Huh 646 (1936), pp. 2S, figs. «).— 
Applications ranging from 5 to lOO lb. of sulfate of ammonia per 1,000 sq. ft. 
of lawn indicated that if the applications were made in March before the grass 
had began its growth amounts as high as 50 lb. could be used on soils such as 
employed without injury. 

Pin oaks, part planted on No’s ember 1, 1030, and part in the spring of 1933, 
were fertilized with sulfate of ammonia or Ammo-Phos applied in crowbar 
holes surrounding the trunks. The time of planting had a marked effect on sur¬ 
vival, approxiniateb' twice as many trees being killed or injured in the fall as 
in the spring groups. As to the manner of planting, careful methods in which 
the soil at the bottom was loosened, the roots placed, and the soil firmed with 
the feet were found more important in spring than in autumn plantings. Prun¬ 
ing trials .showed higher mortality among trees left unpruned at the time of 
transplanting than for pruned tree.s. Trees with branches left along the trunk 
made significantly more growth in their second and third years than those 
pruned of all low’er branches. 

Fertilizer applied in split amounts to young pin oaks proved safer than single 
applications. Nitrogen and phosphorus in the form of Ammo-Phos produce<l 
greater growth than did nitrogen alone. When increases in caliper growth were 
greater than 0.5 cm per year there was a high correlation between diameter 
increment and twig elongation. In a group of unfertilized trees large growth 
one year was not necessarily correlated with large growth the next. 

POEESTEY 

Root growth of seedlings of Finns echinata and Finns taeda, L. M. 
Tubniss (Jour, Agr. Res. ir. iS.], 5$ (1936), No. 2, pp. 146-149, figs. 2).--Employ- 
ing glass-sided frames which permitted observation of root development, the 
course of growth of roots of l-yr. shortleaf and loblolly pine seedlings set in 
the boxes on April 1, 1933, was followed by the Arkansas Experiment Station 
over a period of 2 yr. The roots of both species made measurable growth dur¬ 
ing every 8-day period during the 2 yr. Periods occurred in which there were 
both greater average daily increment to each root and a larger number of 
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growing rootb. l^heae periods of more active development occurred in early 
spring and late summer-oJirly autumn and one year in midautumn. Periods of 
very little growth characterized as semidormancy occurred from December 1 to 
March and from the end of June through August. Lessened activity was asso¬ 
ciated in the two i)criods with low air temperature and low rainfall, respec¬ 
tively. Maximum activity was associated with considerable rainfall and favor* 
able but not loo high air tomi)eratures. Whenever the mean temperature of 
the air was F. or lower, high rainfall liad no accelerating effect on root 
growth at any soil level. Tn general the effects of both low temperature and 
low rainfall were more evident in the lop soil layer than lower down. 

Hate of formation of heai*twood in southern pines» B. L. Demmon (Joxur. 
Foreatri/, 34 (1936), ISfo. S, pp. 775, 775, fig. 1). —On the basis of studies con¬ 
ducted with loiigloaf and slash pines grown in Florida, loblolly pine from Vir¬ 
ginia, North Carolina, and South Carolina, and shortleaf pines from Arkansas, 
the author concdiKles that heart wood does not begin to form in southern pines 
until the trees arc from 15 to 20 yr. old and that shortleaf and loblolly pines 
(’ontain inu<*h smaller proportions of heartwood for similar aged trees than do 
longloaf and slash pines. Turpentining tended to increase the proportion of 
hear! wood. 

Air temperature in relation to fire cost and damage, L. G. Gray (Jour. 
ForcHlntj 34 (1936), "No. 8, pp. 779-785, figs. 2).—^Pointing out that temperature 
is a fundamental <*ontrol of relative humidity (usually bearing an inverse rela¬ 
tionship to it), and that temperature is also related to evaporation, precipita¬ 
tion, and wind inovouiont, the author correlates temperature with fire data for 
all the California national forests <*oinl»iued and vuggests that on a long-time 
basis tbore is an interesting, useful, and pirliai correlation between Jilr tem¬ 
perature and economic tire factors. 

Mcasiiriii|g fire weather and forest inflammability, II. T. Gisborne (U. jfif. 
Dept. Agr. Cirr. 308 (1936), pp. 50, figs. 16). —^I^olnting out that the five principal 
causes of forest tire hazards, aside from human activities, are (1) the char¬ 
acter and volume of forest fuels, (2) topography, which influences the ex¬ 
posure of the fuels and rale of spread of fire, (3) lightning, (4) wind, and 
(5) current moisture content of the fuels as determined by precipitation, tem¬ 
perature, humidity, solar radiation, and soil moisture, the author discusses 
various ways and means of measuring weather factors and mfiammabllity. 
Among equipment, the conslrnetiou and operation ot which are considered, are 
rain gages, thermometers, thermographs, psychrometors, hygrographs, anemom¬ 
eters, wind direction instruments, and implements for determining fuel mois¬ 
ture. For integrating the effects of various factors there was designed a 
small cardboard device known as the Eocky Mountain fire danger meter. In 
a discussion of record keeping methods the author outlines correct use of 
(•ardboard report forms, the making of charts and tabulations, ways of local¬ 
izing weather forecasts, the estimation of current hazards, and the making 
of fire danger comparisons. 

The Woods’* of Minnesota: Its structure and relation to climate, 

fire, and soils, H. F. Datjbbnmtrr (EJcoI. Monog., 6 (1936), No. 2, pp. 233-^68, 
figs. 5).—This is a general discussion based on observations and intensive studies 
of typical small areas. 

A cubic volume table for eastern red cedar, W. Maughan (Jour. Forestry, 
$4 (1936), No. 8, pp, 777, 778).--On the basis of measurements of 107 trees 
selected at random from 16 stands distributed on various soil types, the 
author presents a table for the eastern cedar (Juniperus virginUma). 
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DISEASES OF PLANTS 

The Plant Disease Reporter, August 15, 1936 (t/. 8. Dept. Agi\, Bur. 
Plant Indus., Plant Disease Rptu ^0 (19$6), No. 15, pp. 229-246, figs. 

Among other items noted, the following are of current interest: Observations 
on plant diseases in Washington State during 1936, by L. K. Jones; plan! 
diseases in Massachusetts [1936], by O. C. Boyd; a CwiioiJiyrium disease of 
peonies, by M. B. Harris; Diplodia natalensis attacking Pandanus jaratiicns 
variegatus in Alabama, by G. W. Carver; root infection and die-back in plums 
associated with Valsa leurostonia in New Jersey, by R. P. White; current data 
on Dutch elm disease eradication; sore shin of tobacco in Kentucky, by B. M. 
Johnson; and weather conditions and bacterial wilt of com in Midbigan and 
Indiana, by N. E. Stevens. 

[Phytopathological studies by the Arizona Station] (A7Hzona 8ta. Rpl. 
1985, pp. 16, 67, 76-66, figs. 5),—Reports of progress are given on the following 
projects: The effects of lime ^ray on the foliage (chlorosis) of citrus; spray¬ 
ing for fungus rot of date fruits; pecan rosette; incidence of angular leaf spot 
of cotton, and the susceptibility of the Acala variety; the control of Texas 
(cotton) root rot, and the prevalence, distribution, sclerotium formation, and 
resistance of other hosts to the fungus (PKymatotricJium, omnivonim) ; galls 
on alfilaria {Brodium cvciitarium), due apparently to Synchytrium papillatum; 
carrot diseases; psyllid yellows and early blight of potatoes; cooperation with 
seed-potato growers in production of certified seed; incidence of the curly top 
virus in hosts other than beet and tomato; heart rot of the umbrella tree 
{Melia aaedarach); blights of date inflorescence due to Fusarlum spp. and to 
Helminthosporium sp.; leaf spot of date palms due to GrapMola Phoenicia and 
its control; ash canker; Oytospora canker of apricot; AUemaria leaf blight of 
flax; bacterial slimy rot and fungus diseases of lettuce; crown gall on lAbocedrus 
decmrens; the effect of temperature on the growth of crown gall; and the con¬ 
trol of root knot by the use of nematode-resistant crops. 

[Phytopathological studies by the Kentucky Station] (Kentucky 8ta. Rpl. 
1935, pt. 1, pp. 27-SO, 31, 46, .jr).—Notes are given on observations and studies 
relative to tobacco diseases (including the incidence of black shank, anthrac- 
nose, and wildfire; Physalis subglahrata as a wild host of the angular leaf spot 
organism and its insect transmission; and virus diseases), apothecial (le\elop- 
ment in Scleroiinia trifolidrum and 8. sclerotiorum, anthracnose resistance of 
red clover, alfalfa failure (cause undetermined), and spraying raspberries for 
anthracnose 

[Phytopathological studies by the Tennessee Station] (Tennessee 8ta. Rpt. 
1935, pp. 37, S9-J^, .f9).—Reports of progress are given on the following: 
Resistance of Hop! lima beans and pole snap beans to nematode injury, by B. D. 
Drain; breeding and selection of wheat for disease resistance, with special ref¬ 
erence to head blight and root rot, Fusarium wilt of cotton and tomato, straw'- 
berry seedlings and hybrids tested for resistance to black root, control of tomato 
leaf spots, and anthracnose-resistant red clover, all by 0. D. Sherbakoff; and 
strain tests of tobacco for root rot resistance at the Tobacco Substation at 
GreeneviUe, by F. S. Ghance. 

Cellnlar immunity, J. DuxafiNOY {Amer. Jour. Bot., 23 (1936), No. 1, pp. 70- 
79, figs. 6 ).—In this general account three grades of resistance or susceptibility, 
based on cgrtological evidence, are noted and described as follows: (1) In 
extremely susceptible hosts, adjustment of the host-parasite relation is so deli¬ 
cate that at least in the initial infection stages the metabolism of infected cdls 
is scarcely interfered with. This is true for most systemic diseases. (2) In 
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moderately susceptible hosts, invasion results in a mobilization of starch and 
protein. As the starch grains disappear from within the plastids the latter 
I'evert to the original mitochondria. As water-soluble materials accumulate 
in the vacuoles the “aggregation” aspects may be featured, cytoplasmic strands 
purtilioniiig off the vacuoles as the solution within becomes richer. Thus both 
the mitochondria and the vacuoles revert to the condition typical of embryonic 
cells, and the latter, actually reverting to the meristematic condition, may 
resume growth and eventually divide. (3) In highly resistant hosts, the para¬ 
site kills the cells as soon as penetration is initiated. The death of some of the 
cells alters the metabolism of the surrounding cells, so that their cell sap 
becomes very rich in phenolic compounds, a condition uncongenial for the 
pathogen. 

‘^Kimniug out** of plants: A developmental-historical study of the senil¬ 
ity and propagation problem, F. Ragaujsb {Der Abhant: Bine entvnckhings- 
gescliiclitUclie Studie zum Senilitdts- und Fortpflanzimgsprohlem. Jena: Gustav 
Fischer, 193^, pp. [5] 4-85, figs, 3).—^This monograph on running out in plants 
detines the term and, beginning with the work of H. Morstatt (1923), exhaus¬ 
tively treats of its relations to degeneration (minus mutations and bud varia¬ 
tions) ; to decline (aging), methods of propagation, and the senility theory 
(asexual or vegetative inopagation, sexual or generative propagation, and the 
bigniticauce of vegetative and generative propagation in the life of the higher 
plants); to adaptation; aud to diseases. 

It is finally concluded that running out constitutes only a small section of a 
(complex and interrelated series of problems, and that its full elucidation will 
come from a grasp of the whole perplexing congeries of individual questions as 
clarifled by a comprehensive study of their interrelationships with biology as 
a whole. Running out in itself is to be regarded as a collection of questions 
in ecology, in decline, and in disease, all brought together in one problem. 

The dispersal of viable basidiospores of the Gymnosporaugium rusts, 
J. I>. IMacLaohlan (Jour, Arnold Arboretum, 16 (1985), No, 4, pp. 411’-422, 
figs, 2).—^The results of airplane collections of spores over infected cedar areas 
in Massachusetts and of laboratory tests on the duration of viability with respect 
to time, temperature, and humidity factors indicated that viable basidiospores 
of O, jiuiiperirvirQinianae are present in the air during rainy periods in early 
May at altitudes of at least 2,000 ft. and that they can live for many days 
under the conditions prevailing during their normal dispersal. 

Experience has shown that eradication of red cedars within a radius of from 
1 to 2 miles will usually protect pomaceous hosts from injurious infection with 
the Ogmnosporangium rusts, and certain factors influencing the efficiency of 
this means of control are presented. 

The hosts, life history, andl control of Gymnosporaugium davipes (X 
and P., I, H. Oeowell (Jour, Arnold Arboretum, 16 (1935), No, 4, pp. S67-‘410, 
pis, 6, figs, 3).—^In this monographic account of the species, the author lists its 
pomaceous (11 genera) and Juniperus (8 secies and varieties) hosts with their 
taxonomic positions, geographic ranges, and symptomatology, and gives the 
detailed results of life history studies of the fungus and of control measures 
applicable on both the pomaceous and Juniperus hosts and of preliminary studies 
of the period of susceptibility of the pomaceous hosts. 

On pomaceous hosts the disease occurred most frequently on the fruits, less 
so on the twigs and buds, and rarely on the leaves, and it was most severe on 
the fzuits, twigs, and buds. On the Juniperus hosts it was most abundant on 
twigs from 1 to 5 yr. old, but was found also on the leaves, branches, and 
trunks. It was perennial on the twigs, branches, and trunks of Juniperus. 
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The life history of the aecial phase was osseiitially the same on fruits and 
twigs. It develoi)ed more slowly on the leaves and fruits of very resistant hosts. 
In forced buds the mycelium was essentially systemic and developed siM»rnia- 
gonia (rarely aocia) i)rogressively as the buds elongated. Tbe niyceluuu of the 
telial phase was confined to the epidermis and to the phellogeii of the twigs, 
branches, and main trunk of the Jwiipcrm hosts. It remained in the loaves for 
from 1 to 2 yr. and was perennial for several years in the twigs, branelu^s, an<l 
main trunk. Telia were produced annually. 

Recommendations for control are along the lines of selective i>lauthigs, eradi¬ 
cation of hosts, removal of infected parts from both host groups, removal of 
infections from the trunks of red cedars, and spray applications on both host 
groups. Of the fungicides tested, Linco colloidal sulfur gave very promising 
results. 

Studies on Nipponese Peronosporales.—The relation of the environ¬ 
mental factors and the treatment of oospores to the infection by oospores 
of Sclerospora graminicola (Sacc.) Schroet., H. Tasltoi (Jom\ Imp, Apr, 
Expt, 8ta,, NUigaharo^Mati, TokyOt Japan, 2 {1935), No, pp, 459-//30, figs, 3: 
Eng. ab8„ pp. 478-^480).—In the previous papers of tbe series* the author 
reported studies of some of the physiologic characters, the life history, and the 
pathogenicity of 8 , graminicola, and of four physiologic forms. The present 
study indicated infection to be most vigorous at soil temperatures of from 20® to 
21® 0., while the TwiTiirnnin and maximum were from 12® to 13® and 30®, respec¬ 
tively. Thus the degree of oospore infection in the field may vary according to 
the time of seed sowing. The highest percentage of infection occurred at pH 
5.20, with increase it became gradually less, and at pH 8.14 only 15.96 percent 
occurred. At 80 percent soil moisture infection was greatest, decreasing in 
amount above or below this figure. A moisture content of 40 percent was 
insufficient for germination of either seeds or oospores. The depth at which 
infected seeds were sown had no significant relation to oospore infection. 
When seeds and oospores were at the same soil level infection was most vigor¬ 
ous, less so when oospores were above the seeds, and least vigorous when 
oospores were below the seeds. It is thus considered that penetration by the 
oospore genn tube occurs through the young shoot rather than through the 
roots. 

Hot water treatment of oospores at 50® for from 1 to 4 hr. gave excellent 
results, while at 55® no infection at all occurred. Dry heat at tliose tempera¬ 
tures failed to give significant results. With treatment by mercuric chloride 
for from 0.5 to 1 hr., no infection occurred with the use of concentrations above 
0.01 percent. With formaldehyde at 0.1 and 0.25 percent acting for 4 and 
from 1 to 4 hr., respectively, no infection followed. Copper sulfate or lime- 
water proved unsatisfactory. 

Contribution to the rust problem, [I], II [trans. title], B. Sohilcuer 
[ZtscUr. Pflanzenkrank, u, PflansenscJvuts, 4$ (1933), No. 8~9, pp. 533-583, fign. 
4; 45 (1935), No. &-7, pp. 316-335, figs, 5 ),— Two papei’s are included. 

The first paper states that the treatment of brown rust (Puccinia tritMna) 
of wheat with calcium cyanamide exerted a favorable action on the infection 
by this rust. The depth and thickness of seeding or the time of cultivation 
appeared to exert no influence on infection during the experiments of 1929. 
Potassium and phosphorus retarded, while nitrogen stimulated, rust develop- 

* Jour, Imp. Agr. Expt. Sta., Nislgahara-MaChi. Tokyo, Japan, 2 (1933), No. 2, pp. 225- 
262, pis. 3, figs. 6; Eng. abs., pp. 257-261 ; 2 (1934), No. 3, pp. 3^5-300, fig. 1 ; Eng, abs.. 
pp. 364r-366. 
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lueut. Tlie amoiiiil o£ <*oinuieroial leitilizcr used exerted no definite effect. 
The time of appearance, iiitensilami kiml 4)1 lusi iiifeciion i»oiierally depended 
on the temperature and humidity <*onditioiis during the experiment. On th^ 
basis of greenhouse tests, ojily forms XIIT, XIV, XV, and XXI were isolated 
from the material collected in Austria. 

In the second paper it is stated that the occurrence of biologic forms of 
P. tritioina in Austria was determined lor 1932, 1933, and 1934. Form XIIT 
was by far the most common typt', and form XV was the only other type con¬ 
sistently collectal. Forms XIV, XVI, XX, and XXI were found infrequently, 
ami are considered to be of only sporadic occurrence in the area. Four cli¬ 
matic types occurring in the area studied (oceanic, snbalpine, alpine, and con¬ 
tinental) appeared to have consistent effect in determining the relative preva¬ 
lence of different forms and also the intensity of infection during years of severe 
rust infection, as well as during 1 yr. when the disease was much less injurious. 
No cultivated \arieties of wheat grown in the area showed any important 
lesistance to brown rust. Both brown rust and jellow rust (P. glumarwn) 
showed a variation of a full month in the outbreak of their spring infection in 
different years. A delayed infection was follo'wed by a decrease in rust dam¬ 
age. During mild rust years suscH^ptible wheat varieties appeared as though 
resistant .—{Courtesy Biol. Als.) 

The incidence and distribution of biological races of yellow rust (Puc- 
cinia gluiuaruin) in 1034 [traus. title], W. Straib ( Lrb. Biol. Beichsanst. 
fjond u. Forstw., 21 (1935), No, 3, pp. In 74 localities (1934) within 

and ontside^of Germany 114 yellow rust tests were carried out, and from them 
169 single-spore strains were obtained. From the latter 14 biological races wen» 
demonstrated, and among them 3 new races designated as Nos. 23, 24, and 25. 
In the new races 23 and 24, found in the Netherlands, Germany, or France, 
there occurred biological forms which were especially aggressive on barley but 
which attacked wheat only to a limited extent. Therefore, it became possible 
to test once more the “formae speciales” of J. Eriksson for the ‘"barley” yellow 
rust. Much a lest indicated that today Eriksson’s conception of iormae spe- 
ciales for this rust must fall, and especially in view of the fact that there are 
yellow rust races w^hich are only weakly aggressive for barley as well as for 
wheat. Thus their classification under the old formae speciales was not 
possible. 

The year 1934 was characterized by a further diffusion of race No. 7 in 
Germany, while almoM all the other races occurred only sporadically in the 
various countries uiulor obs<^rvaUon. Greater shifts in the distribution of races 
in recent as compared with earlier years have scarcely taken place. The spread 
of race No. 7 was made possible by the widespread sowing of wheat varielie.s 
with no summer resiMance to this race. The dry year 3934 thus indicated very 
forcibly the selective action of these wheat varielies on the flora of the yellow 
rust races. 

The yellow rust susceptibility and resistance of barley varieties [Irans. 
title], W. Straib (Arb. Biol, Beiclisanst, Land ii. Porstw., 21 (1935), No, 3, pp. 
4d7-^3i).—The seedling susceptibility to 13 biological races of yellow rust 
(Puccinia glumarum) was tested in the greenhouse, using 185 barley varieties 
(27 winter and 158 summer forms) belonging to different species of Hord&am. 
Races of rusts from various countries were employed, whose behavior on wheat 
had previously shown them to differ widely. The 2 races Nos. 23 and 24, iso¬ 
lated in 1934 as noted above, proved to be most infectious for cultivated barley, 
only a few of the 185 varieties proving either resistant or immune. On the 
other hand, the barley varieties tested were very preponderantly immune, highly 
104666—36-4 
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resistant, or oulj to a limited extent susceptible to any of the othei yellow 
rust races used. 

Among the Hordcum species as a whole no uniformity of behavior was 
observable, susceptibility and resistance being distributed about equally. 

Of the distinct selections, the summer barley varieties Ackermanns Bavaria, 
Heils Franken, and Heines Hanna were prominent for tlieir resistance to race 
No. 23, which is widely distributed in Germany and the Netherlands, as also 
for their immunity to the “wheat” yellow rust races as a whole, but they proved 
to be susceptible only to the “barley” race No. 24 found in France. 

A variety of Hordeum vulgare pallidum proved immune to 25 known yellow 
rust races. 

Infection tests with biological races of yellow rust on grasses [trauM. 
title], W. Steaib (Arl. Biol. Reiclisanst. Lcmd u. Forstw., 21 (19S5), No. S, pp. 
488-497 ).—In the grass infection tests here recorded, the host range of different 
races of yellow rust corresponding to the old “foimae speciales” triiici and 
hordei was further defined and exhaustively tested, using 227 grass species 
inoculated with 3 biological races of Puccinia glumarum (No. 24 corresponding 
to form hordei. No. 2 to form tritici, and No. 18 occupying an intermediate posi- 
tion). The results indicated that there are no essential differences in the 
Infection relations of the 3 races on the different grass genera justifying a 
retention of the formae speciales. Gradual distinctions were demonstrable only 
among the species and the next lower systematic units. The individual grass 
species and varieties almost as a whole can serve as hosts during every season 
and in different countries to all the known races of yellow ruSt (20 races 
tested). 

The previous infection range of yellow rust was confirmed and extended, and 
a list of 16 successfully inoctilated genera is presented, together with a detaile*! 
tabulation of all the species tested. 

Irradiation of plant Timses and of microorganisms with monochromatic 
light.—^in. Resistance of the virus of typical tobacco mosaic and Echerichia 
coli to radiation from X3,000 to X2,250, A, A. Hollaendes and B. M. 
Duggas (Natl. Acad. 8ci. Proo., 22 [1936), No. 1, pp. 19-24, figs. 3). —Continuing 
this series (E. S. R., 71, p. 482), the destruction spectrum of a highly purified 
suspension of the virus of typical tobacco mosaic as compared with the destruc¬ 
tion spectrum of B. coli in the same suspension is described for from X2,250 to 
X3,0(X) a. u. It has been found tliat at X2,250 a. u. the amount of energy which is 
necessary to destroy 50 percent of the virus in 1 cc is only one-fifth the amount 
required at 2;e50 a. u., whereas the energy necessary to inactivate bacteria is 
greater at X2,250 a. u. than at 2,650 a. u. 

The behavior of micro-organisms in the presence of certain dyes, with 
special reference to malachite green and its eventual application in phyto¬ 
therapy [trans. title], O. Veroka (Bol. 8ess. Ital., 8oo. Internal. Miorohiol., 
7 [1935), No. 11, pp. 426-428). —^Many dyes tested had little or no bactericidal 
action, but malachite green exhibited a strong inhibitory action, brilliant green a 
moderate one, and gentian violet acted only feebly. The action of the first dye 
was noted at 1:500,000 and 1:750,000, and at 1:100,000 it prevented spore 
germination in Tilletia and Vatilago species and zoospore formation in Plasmo- 
pora viticola. On the other hand, the germination of seeds of graminaceous 
and leguminous plants was somewhat stimulated rather than decreased by a 
6-hr. treatment at 1:10,000, and promising results in seed disinfection are 
reported. 

Some physicochemical properties of fluid insecticides and fungicides 
[trans. title], S. Henin [Rev. Path. Y4g. et Bnt. Agr. France, 22 [1935), No. 3, 
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pp. 209’-216, fiq. i).--This discusses the superficial tension, viscosity, fluidity, 
and rigidity of sprays, together with their measurement, with special reference 
to the relation of these properties to the effectiveness of spray treatments. 

The fungicidal properties of cei*tain spray-fluids.—^XI, Synthetic sol¬ 
vents, H. Martin and K. S. Salmon (Jour. Aqr. SH. [Ufiffland], 24 (1934), No. 
3, pp. Tontinuing this series (E. S. R., 71, p. 331), the fungicidal 

(lethal to the fiin£>us) and pliytocidal (injurious to the leaf) properties of manu- 
iactured hydrocarbons an<l their simpler hydroxyl derivatives and esters were 
('xamined by application in spray form to young lejives of hops bearing the 
powdery patcJios of the hop powdery mildew {Spliacfotheca humuU), the sprays 
l>cing prepared by agitation with 0.25 i)ercent Agral I solutions. These prop¬ 
erties are reported for the following materials: Benzene and its hydrogenation 
products, cymene and various terpenes, the lower aliphatic alcohols, the phenols, 
phenolic acids, miscellaneous phenolic derivatives, and various esters. 

In the case of cymene, carvene, and ethyl oleate, but not with dimethyl cyclo- 
hexanyl oxalate, the ai)rays prepared with 0.13 percent sodium oleate as the 
emulsifier proved loss active fungicidally and phytocidally than sprays of similar 
oil concentration emulsified with Agral I. It is suggested that these differences 
may be associalod with the amount of oil remaining on the l('af after spraying, 
and that this in turn may be infiuenced by the stability of the emulsion. 

The physical chemistry of bordeaux mixture: Adhesiveness as a swelling 
phenomenon ftrans. title!, P. Reckindoefer (ZIscIu. Pflanassenkranic. v. Pfiam- 
sensohuts, 45 (1935), No. 6-7, pp. 341-353, figs. 2). —^The author discusses the 
relationship between colloidal swelling phenomena and the sticking qu.ilities <»f 
such particles. By means of newly dovelope<l apparatus (to he described else¬ 
where), autonuitic records were made of the rate and final amount of swelling 
of bordeaux mixture particles resulting from additions of 1, 1.5, or 2 parts 
of calcium oxide to 1 part of CuSOi. The precipitated colloids of these three 
mixtures showed swelling ratios of 6:1:3, respectively. There is presente<l 
a physicochemical explanation, together with a physical reaction formula de¬ 
rived from tlic observed data,— (Courtesy Biol, Ats,) 

Tests of various arsenic preparations as dust fungicides [trans. title], 
A. P. Vasil’bvskiT (WASSiiaBWSKY) (Trudy Nauch. Inst, Udohr, i hxschtofungU 
Sid , (Trans, 8cL Inst. Fert, and Inscctofungicides iMoskva]), No. 123 (1935), 
pp. 149-t43, figs. 2; Qer. aJ)s., p. 236). —In tests with iron, calcium, and sodium 
arsenites as fungicides against cereal smut, good results were obtained by 
calcium arsenite with 10 percent AsaOi and by sodium arsenite with 5 percent 
AsaOs. Of a series of organic arsenic compounds tested, methyl sulfide of 
arsenic and phenyl oxide of arsenic gave good results without lowering yields. 

Transit and storage diseases of fruits and vegetables as affected by 
initial carbon dioxide ti*eatinents, 0. Brooks, C. 0. Bratley, and L. P. McGcmc/- 
rocH (U, Dept. Agr., Tech. Bui. 519 (1936), pp. 24, fig. i).—The methods used 
in thifl study were similar to those previously uoted (B. S. R., (»8, p. 203). The 
results of short-period OOj treatments are here reported in detail for more than 
40 different fruit and vegetable products. 

Decidedly favorable results followed COi treatments of sweet cherries, plums, 
peaches, Bartlett pears, raspberries, dewberries, blackberries, figs, grapefruits, 
and oranges. treatments at the temperatures commonly prevailing in 

freshly loaded refrigerator cars usually had as favorable an effect in retarding 
decay and in holding the firmness of the product as immediate storage at 32* F. 
Most of the products mentioned were exposed for 2 days to relatively high 
percentages of COj without injury to flavor, but a few failed to withstand such 
prolonged treatment On oranges and grapefruits PeniciUium digitatum and 
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P. italUsum were held in check better than Diplodia nataleni>i6 or Phomopsis atri. 
With products other than those mentioned the results were loss conclusive or 
definitely objectionable. Treatment delayed the development of P. vexans from 
eggplant and of ScTci'otiiim rolfsii and Bluzovtoma volant on beans, but no< that 
of CoJletotriclium lindenivtManuni or Bacillus carotovorus on beans. The 
treatment appeared to improve the flavor of honeydow melons, avocados, and 
papayas, and to decrease the bitterness of iceberg lettuce. The freshness of 
asparagus appeared to be maintained as well by exposure for from 18 to 24 hr. 
to from 25 to 30 percent of CO 2 at from 60® to 70® F. as by immediate storage at 
32® or 40®, but more severe treatments sometimes affected the flavor of the tips. 
Initial CO 2 treatments held carrots in as sweet and fresh a condition as imme¬ 
diate storage at 32®, and had a decided inhibitory effect on decay by Sclerotiviia 
sclcrotiorum and Rhicoctoma sp., but not on decay by B, carotovorus. 

Researches on internal disinfection of barley seeds in the control of 
Ustilago nnda (Jensln) Rostrnp, P. DiEfunoNNU and B I'anderwalijej {Bui. 
[nst. Agron, et Stas, RecJi. Getnblour, ^ (/P35), .Ao. Jf, pp, ,166-377; Dutch, Ger., 
and Eng. ahs,, pp. 376, 377). —^ITot \Aater treatments (1933-34) without presoak¬ 
ing proved ineffective, even at 53®--54® C. A relation was found between the 
duration of the presoaking and that of the treatment, 2 hr. of soaking at 25® 
being effective with 30 min. of treatment at 50®, or with 5 iniii. at 52®, but not 
with 15 min. at 30®. Three hr. of soaking followed by 10 min. of treatment at 
50® was also effective. 

By adding 4 percent of alcohol to the soaking balh, disinfoctiou was oblaiued 
by 3 hr. of soaking at 25® and by treatment for 20 min. at 45®, but the vitality 
of the seeds was seriously impaired. Good disinfection was obtained by soaking 
for 2 hr. in water at 45®, but the germinability was greatly lowered. By adding 
0.5 percent of alcohol, disinfection at 45® was obtained in 00 min., but again 
the germinability was seriously lowered. 

The toxic action of some chemical compounds on Tilletia tritici as a 
measure of permeability (trans. title], S. Hsraiann and B. Nbigebi {Zentbh 
Baht, ietc.], 2. AM.. 9S (1985), No. 5-8, pp. 1S7-H1). —^As a result of tests here 
reported it is concluded that the physiological method in permeability studios 
appears applicable to the special relations of cell chemistry, and that toxic ac¬ 
tion, as measured by the rigidity or death induced in an organism, offers a 
serviceable measure of permeability. The toxicity of chemical substances depends 
in high degree on their ability to call forth secondary reactions. Agents which 
enter into combinations with protein, or in the si)ecial case of Tilletia with 
trimethylamine, form a protective covering on account of the precipitate. Thus 
not penetrating into the interior, they may be washed out again, and the toxic 
action consists merely of a reversible hardening of the celL Poisons which 
form insoluble compounds with neither protein nor trimethylamine, e. g., sali¬ 
cylic add, lead to death of the cell, and their action is irreversible. By a com¬ 
bination of substances of the first type (forming insoluble precipitates) with 
those of the second (not forming insoluble predpitates), the latter also become 
capable of being washed out, and the process is thus rendered reversible. 

A consideration of these and similar reactions is suggested especially in rela¬ 
tion to the testing of fungiddes and bactericides, since otherwise the conclusions 
arrived at may be erroneous. 

On the physiology of Typhula graminum, Karst., H. Tasugi (Jour. Imp. 
Agr. Eicpt. Sta., Nisigahara-Mati, Tokyo, Japan. 2 (1935), No. pp. 443-458, 
pis. 2, fig. 1; Eng. ahs., pp. 457, Continuing this series (B. S. B., 67, 

p. 408), a study of the relations of the fungus to culture media and environ¬ 
mental conditions gave the following results: Best growth of the fungus oc- 



1937] 


DISEASES OE PLANTS 


53 


curred at from 8 ® to 13® C., the minimum was somewhat below —5®, and the 
maximum was from 22 ® to 2 »®. Sclerotial production was most abundant at 
from 0® to 21®. Vegetative growth was most vigorous at pH 7, and sclerotial 
production was most abmidant at from pH 5 to 6 . Normal fruiting bodies 
develoi»ed only under diffuse light or that passed through vitaglass. No normal 
hymenia or basidiospores were produced in the dark or under filtered light. 
The shorter wavelengths bad a strong inhibitory effect on fruit-body develop¬ 
ment. 

From these results the author believes it probable tliat under the snow, 
through which only the longer wavelengths of light can reach the soil, the 
Mclerotia may i)ro<luee, instead of the normal fruit bodies, mycelia which creep 
along the soil and invade the young host plant, producing the snow mold disease. 

New oases of Vcrtioilllum trnoheoniycosis in Italy: Observations on a new 
species of vascular Verticillium [trans. title], G. GoidAnioh {Bol. R. Staa, 
PatoL Veff. [Rotnalj «. aer., 15 il9S5), So. 4 , pp. J48-554).—^This paper comprises 
notes on vascular infections by VertioUHumy with particular reference to UTmua 
campestris, Robinia pseudoctcacia, Cerda atliquaatmnv, Sophora japonica, Aildn- 
thua fflandiUoaa, and to the recently described V. amarmtlU infecting Amaran- 
thna tricolor, which is believed to be identical with F. alboatrum. 

Studies on the pathology of hops and potatoes [trans. title] (8bom. 
Vj^skufUfi, JJsL Zeni/‘d^. Repvb, fScakoalov. {Rcc. Trav. Iriata. Rech, Apron. 
R4pub, ToMcoalow), 1S7 {1985), pp. 49, pla. 9; Qcr. aba., pp. 12-17, 20, 23-25, 
S0-S2, 37, 38, -fl, 4^^ 48, ^7).—The following papers are included: 

Infcctiona aferiJity of hopa, C. Blaltn^ and V. Vukolov (pp. 3-18).—^This 
discusses the characteristics and differential diagnosis of the disease. Experi¬ 
mental data indicated no relations to plant nutrition, soil conditions, or water 
economy, and it was not transmitted in tests with sap, insects, or soils, but in 
all cases the disease was carried over from affected to healthy parts by vegeta¬ 
tive propagation. 

The **atring of prarla'^ diaeaae of hop roots, C. BlaltnJ and V. Vukolov (pp. 
19, 20).—^In certain 2-year-old hop collections about 20 percent of the plants 
were found to be affected by a condition under which the roots (particularly 
the taproots) became abruptly and successively thickened and attenuated, giv¬ 
ing the appearance of a string of beads (whence the name applied to it by 
the authors). On the basis of the observational and histological data pre¬ 
sented, it is believed that the abnormality resulted from the penetration of the 
root through the soil, which offered a varying resistance to the gi'owing root. 

Contribution to the knowledge of 8pongoapora aubtefranea, 0. Blattn# (pp. 
21-25).—^Thls records local data on the distribution of potato scurf, varietal 
relations, disease manifestations in the tubers, roots, and stems, etc. 

Contribution to the knowledge of gray necrosis of the flesh of potato tubers, 
C. Blattn:^ (pp. 26-32).—All attempts at transmission of the condition gave 
negative results, appearing to indicate that it has no relation to any known 
virus disease. No injurious effects on the yield were noted. 

A study of the hill selection method on the potato varieties “Prager Horn- 
chen^* and **Blaudugige'% C. Blattn.t (pp. 33-38). 

Contribution to the therapy of the virus diseases of potatoes, C. BlattnJ (pp. 
39-^).—Out halves of tubers from plants affected by various virus diseases 
were treated with different chemicals, the other halves left as controls, and the 
progeny of both lots followed with respect to yields and disease conditions. No 
significant or permanent results were obtained. 

Hxperiments on the influence of irrigation and time of planting on the health 
condition of the potato, 0. Blattn^* (pp. 43-47).—In the potato variety “Erst- 
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lingen’* irrigation was associated with a masking of the symptoms of virus 
diseases, a decrease in the number of leaf aphids, and a lessening of the spread 
of virus diseases. It thus appears possible by irrigation in the lowlands to 
better maintain a healthy condition in seed potatoes. Experiments also gave 
good results in the control of aphids by the intensive repeated application of 
sprays and dusts. 

In experiments in which the halves of potato tubers were planted, respec¬ 
tively, in the spring and in the summer, the spread of the virus diseases was 
much less in the later planting, and this decrease was directly correlated with 
a strikingly lower average incidence of aphids on the summer (56 per plant) 
as compared with the spring planting (289 per plant). It thus appears possible 
by summer planting of the Brstlingen variety in the lowlands to better main¬ 
tain a healthy condition in the seed tubers. 

The wasting disease of Zostera marina.—A phytological invcstigaiion 
of the diseased plant, 0. B. Eenn {Biol. Bui., 10 {ldS6), No. 1, pp. 148-15H, 
figs. 1) .—Lahyrinthula (a rhizopod protozoan) appears to be universally asso¬ 
ciated with the epidemic condition under study, and histological examination 
and inoculation tests indicated its true parasitic nature for eclgrass. The 
rapidity with which it produced infection was commensurable with the aggres¬ 
sive nature of the spontaneous disease. The appearance of mycelium of Ophio- 
holus several days after invasion by Labyriwthula suggested a possible sec¬ 
ondary role for the fungus, and until this question is definitely settled by inocu¬ 
lation tests in the more northern waters the alternative of two active parasites 
must be considered. However, the data at hand led the author to consider that 
the fungus is not a true parasite. 

From its behavior the Lahyrinthula appears to be a specific parasite of Z. 
nuzrina, but until its life history has been studied more fully it is deemed 
unwise to constitute a new species. 

Ecological factors in north Texas related to the 1935 stem rust epi¬ 
demic, I. M. Atkins (17. 8. Dept. Agr., Bur. Plant Indus., Plant Disease Rptr., 
19S6, Sup. 9S, pp. figs. S). —^It is stated that no one factor of weather or 

condition of the crop was responsible for the epidemic. All the factors studied 
contributed their respective parts and, because of the manner in which they 
were associated, resulted in one of tlie most severe rust epidemics in history in 
spite of the reduction in the acreage of wheat in north-central Texas by winter- 
killing. Under the existing conditions (including thin stands, late maturity 
of the crop as a result of thin stands, excessive precipitation, high humidity, 
favorable temperatures and humidity for rust development, frequent dew^, 
cloudy weather, and favorable winds to carry the rust spores to other local! tieh 
and States), the epidemic in Texas served as a source of inoculum for an 
extremely long period of time and thus contributed to the epidemic in other 
States. 

New high yielding rust resistant varieties of winter wheat [trnns. title]. 
A. A. Stabkov {Selek. i Semen., No. 2 {1936), pp. 66-68).—Breeding and sele<'- 
tion results (1933-35) are described. 

Bheperiments on the control of halo blight of beans [trans. title], K. 
BdNiKG {Prakt. Bl. Pflamenbau u. Pflamsenschute, IS {1935^6), No. 9-10, pp. 
252-260).-—lu tests with fungicidal dusts and sprays (including copper and 
organic mercury preparations), the treated plants gave a 2-yr. average of about 
four-fifths higher yields of sound beans than the untreated. Favorable results 
were also obtained by seed treatments with Ceresan and with hot water (45® C. 
for 30 min. and 50® for 10 min.). No conspicuous practical effects on the 
disease were evidenced by the fertilizer tests reported. 
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The resxilts of varietal susceptibility tests are also recorded. 

The nature of resistance of flax to Melampsora lini* E. G. Sharvellb 
(Jour. Agr. Ben. {U. fif.], 5S (1936), No. B, pp. 81-127, figs. 12). —^According to 
this contribution from the Minnesota Experiment Station, flax may be immune, 
highly resistant, resistant, incompletely susceptible, or completely susceptible 
lo rust (M. Uni), designated as classes 0, 1, 2, 3, and 4, respectively. Histo¬ 
logical studies of uredial types characteristic of these five classes of reactions 
indicated that the physiology of the host may influence its resistance or sus¬ 
ceptibility. Flax plant extracts supported vegetative growth of urediospores in 
correlation with the resistance or susceptibility of the varieties from which 
they were obtained. 

No gross anatomical features of the plant were considered as operating alone 
In the determination of resistance, but the thicknftRs of the epidermal mem¬ 
brane of leaves and stems of different varieties may be of considerable im¬ 
portance in uredium formation and urediospore liberation. The resistance of 
the epidermal membrane to puncture was correlated with the possession of a 
(‘uticle, the development of a hypodermis, and tlie isodiametric shape of the 
epidermal cells. In general, the susceptible varieties lacked a well-developed 
epidermis, the epidermal cells were rectangular, and the hypodermis was usually 
absent. The size, shape, and arrangement of the cortical fibers could not be 
correlated with rust resistance. Certain susceptible varieties possessed a larger 
number of stomata, which may be significant in influencing the percentage of 
germ-tube penetration. Stomatal movements may account for some differences 
in apparent resistance, e. g., in the Bison variety (resistant in the field) the 
stomata open only after the dew has disappeared from the leaves. 

Soil infection with Fusarimv lim may account for the absence of rust on 
Jinx in wilt-sick soil, possibly because of the atrophy of the guard odls and 
consequent failure of the stomata to function. Darkness during the incuba¬ 
tion period apparently suppressed rust development, this being possibly corre¬ 
lated with stomatal movements. Application of excess nitrogen and phosphate 
increased rust development in normally resistant varieties. Excess potassium 
appeared to suppress it somewhat. 

It is concluded that rust resistance in cultivated flax cannot be attributed 
to any one factor alone, but must be considered due to a number of factors 
operating together. 

A virus disease of lupines [trans. title], D. SpiEUDNBiuaa (Tijdsclir. Flantenr 
tsiekten, 42 (19S6), No. 3, pp. 71-76, pis. fi).-—A virus disease of lupines is de¬ 
scribed in which dark stripes and spots appear on the stems, the leaves become 
wrinkled or violet brown, and the tops finally die. 

Soils in relation to marsh spot of pea seed, B. S. Fxtsnbiaux and H. H. 
tlUASSoocK (Jour. Agr. Soi. [EnyZawd], 26 (19S6), No. 1, pp. S9-84, figs. 4).—~ 
The soils of 167 fields in which green peas (Pisum sativum) were grown in 
eastern Kent (England) during 1933 and 1934 were surveyed la detail and 
classified, and are here described. 

The incidence of marsh spot was correlated with the presence of a water 
table in the soil, a high percentage occurring only in crops grown on fields with 
a water table within 52 in. of the surface. In the fields surveyed in Eomney 
Marsh this correlation was modified by the soil texture, the lowest Incidence 
being associated with a light texture. This effect is believed to be related to 
differences in water movement in soils of different texture. A protracted grow¬ 
ing period, contact of the pods with the ground, the presence of NaOl in the 
soil, deficiency of available potash and phosphates, and the syst^ of cropping 
all proved to be totally unconnected with the occurrence of marsh spot, and 
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wet weather was ex<*lut]ed as an essential j^riniary cause. The presence of lime 
in some soils protluciim affected crops is regarded as purely coincidental. 
Manuring with potawh proved useless as a preventive in a very dry season 
(1934). 

Second contribution to the knowledge on heart necrosis of potato tubers 
[trans. title], R. Gigante {Bol. R, Staz. PatoL Veg, [i2o//ia], n. ser., Jo (1935), 
Xo, Ji, pp. 555-560, fig. i).—The results of studies by the author, including trans¬ 
mission from affected to healthy tubers, led to the (*onelusiou that heart necrosis 
is due to a vinis. 

Preliminai'y studies of the response of some Italian varieties of potatoes 
to the viruses [trans. title], R. Gigante (RoL R. Stas. PatoL Veg. [Roma], 
«6r., 15 (1935), Xo. 4, pp. figs. S).—The reaction of four varieties to 

the X virus, the Y virus, and the two combined is reported. 

A study of the mycorrhizas of healthy and mosaic potato plants [trans. 
title], [J.] CosTANTiN and [J.] Mageou (Rev. Path. V6g. et £Jnt. Agr. Framce, 
2% (1935), m. 1, pp. Continuing this series of studies on mycorrhizas 

of potatoes (E. S. R., 74, p. 654), healthy tubers of the Arran Victory and 
mosaic tubers of the Eigenheimer varieties of potato were planted in mid- 
May in field soil at 1,400 m altitude and healthy tubers of the Bevelander and 
mosaic tubers of the Eigenheimer varieties at 560 m altitude. Roots from 
all four lots were gathered and fixed in mid-August. Histological study of this 
material revealed in the healthy roots an abundant infestation and a well-estab¬ 
lished symbiotic equilibrium with a fungus having all the characters of an endo- 
trophic mycorrhiza and in the mosaic roots a light infestation in restricted areas, 
or an almost total destruction of the fungus after it had invaded the root 
tissues. 

Physiological specialization in Fhytophthora infestans, together with a 
contribution on methods of breeding blight-resistant potatoes [trans. title], 
R. Schick and H. Lehmann (Zwohter, 8 (1936), No. 3, pp. 34-46, figs. 3).—The 
cultural and infection methods used in the present investigation of 4 single¬ 
spore strains of P. infestans are detailed. Oultures on malt extract agar, 
potato tubers, and potato toUage were used side by side and successively in 
order on the one hand to avoid the danger of intermixture and on the other 
to insure the optimum infectivity of the spores. 

The infection tests were made on 246 potato clones derived from the Fi ami 
Fa generations and successive backcrosses of Solatium demissum X 8. tuberosum, 
and the results are discussed. By their behavior toward the 4 Phgtophthora 
strains the potatoes fell into 5 clonal groups, and the behavior of the fungus 
strains in relation to these groups is described. 

The significance of the various fungus strains in relation to breeding work 
is discussed, and it is concluded that the aggressiveness of a strain for the 
breeding material, rather than its geographical distribution, determines its 
importance for breeding investigations. 

A test coUection for the characterization of the 4 fungus strains is announced, 
and the possibility of the finding of further fungus races is discussed. 

Yellow oadde of mercury treatment for seed potatoes on Long Island, 
H. S. Cunningham (New York State 8ta. Bui. 668 (1936), pp. 14).-—Treated at 
the rate of 1 lb. to 15 gal. of water, emergence was definitdy delayed. This 
did not affect the ultimate growth of Irish Cobbler plants but did affect that 
of Green Mountain plants. Seed pieces cut from treated seed blackened on 
the cut surface if stored, but this did not prevent proper healing of the cut 
surface. Even when soil borne, stem infection by Rhissoctofiia was reduced. 
Under the experimental conditions treatmmit of uncut Irish Cobbler tubers 
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resulted in significant increases in :rields, but similar treatment oC Green 
Mountain tubers not only did not increase the yields significantly but some¬ 
times resulted in lower yields. Treatment of seed pieces at the time of cutting 
or planting aonietiines resulted in decreased yields, but when applied at least 
4 weeks before planting no injurious effects were noted. 

Date of digging and its relation to the development of Bhizoctonia on 
potato tubers, S. G. Pbppin and FL R. Hxtbst (Amcr. Potato Jour,, 13 {1936) y 
No, S, pp. 7-J-7d).—^The results of a long-time field experiment indicated that 
there is a considerable increase in the number of diseased tubers from week to 
week, and that on heavily infested soil the normal digging time is too late. 
Where Rhizoctonia is a factor, digging the potato crop at as early a date as 
possible—Just prior to or immediately after maturity—is recommended. 

The root-knot nematode (Heterodera marioni) in relation to the potato 
industry on Long Island, H. S. Cunningham (New York Slate 8ta. Bui. 66^ 
(1936), pp. th, figs. 7).—^tYom the study here reported, it is concluded that 
though this nematode is a serious pest of Long Island potatoes it is unlikely 
to spread much beyond its present distribution, although winter conditions are 
too mild to eradicate it or to reduce materially the infestation. Badly infested 
tubers cannot be marketed advantageously. The more common weed species 
found on potato soils are hosts to S. marioni. 

Control by chemical treatments is too costly or is otherwise impra(‘li(‘able. 
Clean cultivation for two seasons as a summer fallow is recommended for elimi¬ 
nation of this nematode. 

Studies of the host plants of the potato nematode (Heterodera schachtii 
f. solani) ftrans. title], B. Rhinmuth and W. Spbingensguth (Ztschr. Pflan- 
zenkrank. u. Pflanzensohutz, 46 (1936), No, 1, pp. 8-13, figs. -}).— H. schachtii 
t. solani is reported infesting and forming cysts in Solanum minioitum and to¬ 
mato (8. Tycopersimm i^Lycopersveum esculentum\). The following Solana- 
ceae, grown in infested soil, were shown to be free of nematodes: 8. sisymbrU 
folium [=i8f. sisymhriifolium'], Schizanthus pinnatus, SalpigJossis smuata. 
Petunia hyhrida, Nioandra physaloides [= N. physalodesi, Scopolia lufida, 
Hyoscyamus niger, Atropa belladonna, Nicotiana silvestris N. sylvestrisl, 
N. frayrans, N. tahacum, and N. rusfica. In the following nonsolanaceous 
plants, also grown on infested soil, nematodes could not with certainty be demon¬ 
strated : Summer rape, rutabaga, sugar beet, oats, and barley. 

On the thermal death-point of Heterodera schachtii, M. J. TRiimrTT an<l 
R. H. Hubst (Jour. Jffelminthol., IS (1935), No. 4, PP- 319-020).— In each of the 
tests here reported 100 potato-strain cysts to each small, gauze-covered tube, 
into which heated water was pipetted, were held at the desired temperature in 
a controlled water bath. The temperatures rangecl from 110® to ISO® F., an<l 
comparisons were also made with published studies on heat treatments of 
AnguSUuHna dipsad and the beet strain of J?. schachtii. 

Briefly, the results indicated that 116® for not less than 45 min. killed the 
entire cyst contents. Higher temperatures killed more quickly, the time ranging 
from 30 min. at 118® to 5 min. at 130®. Shorter exposures to these tempera¬ 
tures may cause a retardation in development up to several weeks. 

Since the results of laboratory tests may not be fully applicable in practice, 
extended trials with infested tubers must be made before commercial applica¬ 
tion of the method can be recommended. From the correlative data at hand it 
would seem that the degree of moisture around the cysts during treatment is 
an important factor in determining their reactimis to heat. 

Experiments on the control of ^^potato-sickness*’ by tlie addition of cer¬ 
tain chemicals to soil infected with Heterodera schachtii, K. H. Htntsr and 
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M J. Tbiffitt (JTottr. Helminthol., IS (1935), No. 4, pp. 191-200, fig. 1). —Labo¬ 
ratory tests indicated that sufficiently concentrated solutions of ferric chloride, 
ferrous sulfate, and chinosol, and vapors from potassium ethyl zanthate are 
lethal to the larvae of H. schachtii. When these chemicals were mixed sepa¬ 
rately with moist, infested soil and left for a time, the reduction in numbers ot 
larvae \vhich later hatched in a solution of potato-root excretion was in the 
following descending order: Potassium ethyl xanthate, ferric chloride, chinosol, 
and ferrous sulfate. Ferric oxide in a solution of root excretion containing 
cysts delayed the commencement of hatching. In small-scale field experiments, 
with the chemicals applied chiefly to the rows, the potatoes on the treated areas 
showed, in general, no marked symptoms of eelworm infestation, as did those 
on the control areas. The highest yields followed the ferric treatment. 

Calcium cyanamide and other artificial fertilisers in the treatment of soil 
infected with Heterodera schachtii, R. H. Huust and M. J. Tiuffitt (Jowr. 
HelmintTiol., IS (1935). No. 4, pp. 201-218, pi. i).—Of the substances used in 
this study (sulfur, naphthalene, basic slag, kainit, superphosphate, muriate 
and sulfate of potash, sulfate of ammonia, nitrate of soda, and calcium cy 
anamide), the last appeared to be the only one giving promise for field-scale 
application to reduce the viable eelworm content of infested soil. Howevei’. 
even in pot tests, where it was intimately mixed with the soil and given any de¬ 
sired amount of moisture, the equivalent of at least 1 ton per acre and to a 
depth of 9 in. was required to reduce efficiently the numbers of new cysts. The 
soil texture would also influence the efficiency of the treatment Furthermore, 
the soil moisture at the time of application would influence the thoroughness of 
incorporation of the cyanamide with the soil, its degree of toxicity to the e^- 
worms, and the time necessary between application and safe planting of po¬ 
tatoes. There appears to be no reason why effective application should directly 
precede the planting of potatoes, since laboratory tests indicated that the eggs 
and larvae are killed in the resting stage (cysts). 

Researches on sugar heet yellowing, together with some observations on 
mosaic of this species [trans. title], G. Roland (8ucr. Beige, 55 (19SS), Nos. 11, 
pp. 21S-217, figs. 2; 12, pp. 231-241, figs. 2; IS, pp. 26S-268, figs. S; 14, PP. S89- 
29S). —^This study deals principally with sugar beet yellowing, but with sub¬ 
sidiary experiments on mosaic. The yellowing disease is characterized by a 
yellowing of the outer leaves, accumulation of starch in the blade, and gum- 
niosis in the phloem It was shown to be transmissible by grafting and b> 
Mysus persicae and Aphis fahae, but not by direct transfer of the sap. The 
disease approadies most closely the characteristics of potato leaf roll. The 
appearance of the symptoms is favored by light and by dryness. The causal 
agent overwinters in beet roots held over for seed production and in the rootb 
of escaped plants. 

Sugar beet mosaic exhibits chlorotic ^symptoms of very diverse aspect, e^en on 
the leaves of the same plant, so that they are difficult to characterize. Light 
seems to retard appreciably the development of the symptoms. Confirmation is 
afforded that 31. persicae is a vector of this mosaic. 

Some observations on leafspots of tobacco caused by phosphorus defi¬ 
ciency, M. G. Mbs (8o. African Jour. 8oi., S2 (1935), pp. 2i6-256). —Tobacco 
grown in water cultures deficient in phosphate but with increasing iron con¬ 
centrations showed decreases in length of plants and in size of leaves and root 
systems and increases in the number of leaves. Leaf spots (various colors) 
occurred at all iron concentrations used—white spots mostly on the lower, 
lighter green leaves and reddish-brown ones on the upper, darker green leaves. 
Under canvas the leaves were a lighter green and developed the white spots 
even with the stronger iron concentration. 
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In sand cultures deficient in phosphate and with alkaline reaction the leaf 
spots were mostly white, and the leaves were lighter green. With acid reaction, 
the leaves were dark green and the si)ots mostly reddish brown. The white 
leaf spots in sand cultures occurred only under canvas, and they were more 
niimeroxis with an alkaline reaction. 

In soil cultures in strong light, leaf spots of various colors were distributed 
as in the water and sand cultures. Under canvas the leaves were lighter 
green, and only white spots developed. 

Plants grown under shelter were always taller and the leaves much larger, 
thinner, softer, and lighter green than under stronger light. It is concluded 
that the color of the leaf spots of tobacco plants under phosphorus deficiency 
is associated with the color of the leaves. 

Boron deficiency symptoms occurred on plants in one of the soils used, and 
were cured by the addition of boron. 

Temperature studies of some tomato pathogens, A. A. Nighttnoalb and 
G. B. Ramsey (Z7. 8, Dept Agr,, Tech. But 520 (1936), pp. 36, figs. 9).““In an 
attempt to determine the influences of temperature and maturity of fruits ou 
the development of decay after tomatoes leave the packing house, growth-rate 
studies were made with nine organisms commonly producing decay of tomatoes 
(luring transit and storage, viz, Melmconium sp., Rhieoctonia solani, Fusarimn 
netnifectum, ColletotHcMim phomoidea, Pitoma destruotiva, Gladosporium 
fulmm, AlterHoria solani, A. tomato, and Pleospora lycopersici (and its conidial 
stage Afacrosporium sarcinaeforme) . Their rates of development were studied 
on both green and ripe tomatoes Inoculated with pure cultures and held at 
temperatures ranging from 32® to 85® P. at 5® intervals. The cardinal tem¬ 
peratures for each of the fungi were determined by comparing the average 
daily increase in diameter of colonies grown for l we^ on Petri dishes con¬ 
taining potato dextrose agar at pH 4.7 and 6.01, respectively. F. semitectum. 
Phoma destructiva, A. solani, and Pleospora lycopersici all grew much better 
on the agar at pH 6.01, which agrees with the fact that lesions induced by 
these fungi grow much faster on ripe than on green fruits. This would indi¬ 
cate that change in acidity during ripening is important in determining the 
ability of the fungus to produce decay on ripe fruits. The temperature rela¬ 
tions of the nine fungi are discussed in detail. 

In the case of several of the fungi, as the green fruits ripened the rate of 
spread within the tissues increased, but after the lesions had attained con¬ 
siderable size the growth rate began to decrease, so that the average daily 
increase followed a curve having its high point at about the time the fruit 
was just turning red. Therefore, in any one experiment the difference between 
the diameters of lesions on fruits inoculated while green and the ones on parallel 
fruits inoctjlated after ripening decreased as the green fruits ripened. 

Pathological studies on watermelon wilt, I-VH, H. Yosnn (But 8ci. 
Fakult Terkult., Kjusu Imp. Univ., Fukuoka, Japan, 5 (1933), Nos. 3, pp. 313- 
326, figs. 12, Eng. als., pp. 325, 326; 5, pp. 518-589, figs. 5, Eng. abs., pp. 588, 
589; 6 (1934), No. 1, pp. 1-15, figs. 8, Eng. abs., pp. 14,15; 16-33, figs. 9, Eng. abs., 
pp. 32, S3; 6 (1935), No. 4, PP- 312-330, fig. 1, Eng. abs., pp. 329, 330; 331-347, 
figs. 3, Eng. abs., pp. 345-347^ 348-360, Eng. abs., pp. 359, 360). —^The following 
papers are included: 

I. On the mode of infection of the causal fungus, Fusarium nivenm. EF8 .— 
Typically the fungus invades the root cap first, then the primordial meristem, 
or it may directly attack the latter, after which it reaches the stele, penetrating 
the meristematic tissue intercellularly or intracellularly. Then the fungus 
progresses vigorously along the xylem dements, destroying the tissues and 
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finally resulting in the wilted condition. Infection is said to be successful only 
when meristematlc tissue is invaded. 

II. On the migration of microconidUi. —From cultural studies it is believed 
that myc^ial growth cannot account for the presence of the pathogen far from 
the focuses of infection, but that this is due to the formation and migration 
of microcouidia in the tracheal elements. 

III. Pathological anatomy of the diseased seedling. —^The soft rot condition 
of the seedling was found to be the result of the actual invasion of the fungus 
from the vessels into the parenchymatous tissues. 

IV. The pathological anatomy of the affected plants. —^This part reports on 
detailed studies of the morbid anatomy of mature plants, with special reference 
to the rootlets, main roots, and stems. Although true at the beginning of in¬ 
fection, in mature plants no suberization occurred around the diseased tissues 
and the mycelia intruded rather easily into the surrounding cells. These dif¬ 
ferences are believed to be due mainly to the toxic effects of a substance or 
substances excreted from vigorously growing myc^ia into the tissues. 

Y. On the metaholhm of Fusarimi niveum^ 'idth special reference to its gas 
evolution. —When the fungus was grown in media with various sugars as the 
source of carbon, it was found that the amount of gas evolved depended on the 
sugar content and on the condition of the culture as to aeration. No growth 
occurred under strictly anaerobic conditions. When F. nivemi was cultured 
in media containing from 2 to 5 percent of glucose, the latter was fermented 
with abundant gas evolution, but data are presented as showing the sugar 
content of the ascending sap of watermelons to be too low for gas production. 

VI. On the toxic effect of the staled culture solution of Fusarium niveum 
upon plants. —Cut stems of watermelon, and whole seedlings of soybean, cotton, 
watermelon, tomato, and Mimosa pudUsa, placed in Berkef^d filtrates of Czap^ 
medium in which F. niveum had grown for 2 mo., were definitely injured and in 
many cases killed, but the symptoms were not those of wilt The poison is 
said to contain two substances, one enzymic and the other dialyzable and non¬ 
volatile in nature. From the data presented here and in the literature, it is 
believed that the theory of toxic action is insufScient to explain fully the cause 
of wilting. 

VII. General discussion on the hypothesis of the local destruction of water 
conductive tissue. —^The three general theories in explanation of the wilting 
induced by this vascular pathogen (viz, embolism of conductive tissue, toxic 
acticm, and destruction of tissues) are reviewed and compared, and the author 
gives the bases of his hypothesis that the cause lies in the local destruction of 
the water-conducting tissue by actual fungus invasion. The role played by 
the poisons is presumed to lay in the prevention of the walling-off of affected 
parts. In addition, rootlet and leaf parenchyma destruction are believed to 
explain some cases of wilting. These cases also coincide in attributing the 
wilt condition to actual fungus invasion. 

Bitter rot of apple, A. B. Gboves (Va. Fruit, $4 (19S6), No. 5, pp. 12, 14 , 16, 
fig. i).—This contribution by the Virginia Experiment Station bri^y summar¬ 
izes data on the rot due to Glomerella cingulata, including lists of the most 
common Virginia varieties classified as susceptible or resistant. 

Studies of the causes of resistance and susceptibility of apple varieties 
to mildew [trans. title], Z. Osobha {Ztschr. Pfianssenkrank. u. Pflamensohuts, 
45 {ISSS), No. 5, pp. 280-296, figs. 13). —^The germ tube of Podosphaera leuco- 
tricha penetrates directly through the epidermal cell walls. Measurements of 
the thickness of the outer walls of epidermal cells of several apple varieties 
indicated that varieties strongly resistant to mildew have distinctly and sig- 
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nificantly thicker walls tluiii verj bUbceptihle varieties. However, within the 
respective groups of resistant and susceptible varieties there are variations in 
resistance to mildew that cannot be correlated with corresponding variation 
in epidermal thickness, indicating that other factors, probably chemical, influ¬ 
ence susceptibility to mildew. Dilferent environmental conditions significantly 
affected the thickness of epidei-mal outer cell walls.— (Courtesy Biol Ahs.) 

Observations on the susceptibility of pear varieties to Mycosphaerella 
sentina [trans. title], H. Wenzl (Ztsohr, Pfiantsenhranh. u. Pfiansensclmiz, 
45 (19S5), No. 6-7, pp. S05-316). —^The author's observations that leaf spot is 
much more severe on nursery than on orchard trees led to a study of the dis¬ 
ease (1934) on 89 pear varieties in 6 Austrian districts. One-year-old trees 
had the least disease, older nursery trees showing increasing amounts because 
of the accumulating inoculum on fallen leaves. New plantings adjacent to con¬ 
taminated areas showed the infection extending at the rate of only a few 
meters a year. The same variety growing in different parts of the same nursery 
or in different nurseries developed widely different amounts of leaf spot, indi¬ 
cating the strong influence of environment. Throughout the work it appeared 
that environment was generally more important than varietal constitution in 
determining infection. No variety appeared immune. Definite resistance was 
shown by Bergamotle Renee, Conference, Eva Baltet, Fertility, Grumbkower 
Butter, Herzogiii v. Angouleme, Liegels AVinter-Butter, Vereinsdechants, and 
President Drouard, but all other \arieties discussed appeared either moderately 
or strongly susceptible. There was no opportunity to compare varietal sus¬ 
ceptibility toward both leaf spot and scab, tlie latter being almost entirely 
absent. However, detailed comparisons of the susceptibility of varieties to 
leaf spot with published reports of their susceptibility to scab indicated that 
most varieties are susceptible to both, thus refuting the commonly held opinion 
that it is characteristic of pear varieties to show opposite reactions toward these 
two diseases.— (Courtesy Biol Abs.) 

The virus diseases of stone fruits [trans. title], G. and M. Abnaud (Compt. 
Bend. Acad. 8cL [PartaJ, 202 (1936), No. 10, pp. 869-871). —^The authors discuss 
observations on the symptoms and course of mosaic disease of stone fruits in 
seven species of Primus in which graft inoculations were made with facility, 
but no apparent symptoms were obtained by such inoculations on P. mahaleh, 
P, padus, pomaceous fruits, or on various nonrosaceous plants. Thus far mosaic 
of stone fruits is little known in France. Although readily transmitted by 
grafting, plants thus inoculated in August did not show infection until the 
following spring. 

Experiments on treatments for control of chlorosis of peach trees, [IJ, 
H [trans. title}, P. IL J(»kssei. and A. Lidovne (Compt. Bend. Acad. Agr. France, 
22 (19S6), Nos. 7, pp, 306-31 i; 8, pp. 315-320). —The following two papers are 
included: 

I. Tests icitli the Mokraechi procedure during the 1933-34 and 19Sj4-35 sea¬ 
sons. —This is a progress report on tests with iron salt.s (particularly iron sul¬ 
fate) applied in various ways to tiie soil or the trees for control of peach 
chlorosis. Encouraging results were obtained. 

IL Tests with the procedures of Bassiguier and of Oris during the 1934-35 
season. —In continuation of these tests with various iron salts and methods of 
application, it was found that a slight greening of the leaves followed applica¬ 
tion of iron sulfate solution. Results were better with the pyrophosphate and 
the ammoniacal citrate of iron, but the salt giving the best and most distinct 
results was the double salt ammonium-iron sulfate. For spraying the foliage, 
the last-named is to be preferred. 
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The gum disease of citrus occurriiig iu the Philippines, G. O. OofeiiCIa, 
I. 0. Manzo, and M. S. Ceiino (Philippine Agt\, %k (19S6), No. 10, pp. 811-888, 
figs. 8). —^In this report of an investigation of the Philippine gum disease of 
citrus, discussions are given of the distribution, importance, nature, and symp 
toms of the disease; descriptions of the early and advanced stages of infection 
and of the fungus shown to be the cause (including the isolation, life history, 
taxonomy, morphology, cultural characters, pathogenicity, dissemination, and 
mode of infection); and suggestions for control, including the use of resistant 
stock. 

In a few oases a Diplodia (tentatively referred to D. natalensis) and in one 
case Hyphomyces haematococous were isolated, and both were shown by inocu¬ 
lations to be capable of producing a type of gum disease. On the other hand, 
Fftsarium solani was present in practically all the specimens studied, and is 
shown to be the cause of the gum disease in question. 

Injuries due to bacteriosis in the seeds of Hibiscus cannabinus [trans. 
title], L. S. Gitman and E. A. Boioheinko (BoJCZBa^Ko) (Bot. Zhur. 8. 8. 8. R. 
(Jour. Bot. U. R. 8. 8.), 20 (1935), No. 5, pp. 487-493, figs. 4; abs., p. 498).— 
Seeds infected by Pseudomonas hibisci l=Phytomonas Mbisci} became disin¬ 
fected by a 5-min. treatment with a 0.1 percent solution of HgCh. Artificially 
infected seeds had their germ inability decreased by about 23 to 28 percent, and 
plants developing from the seeds which germinated died before reaching the 
height of 16 cm. Seeds held in the laboratory for from 1 to 4 yr. developed tlie 
liacteriosis on germination. 

Fusarium crown and root rot, and Sclerophoma stem blight, of the 
Texas bluebeU, J. J. Tatitbenhaus and W. N. Eztoktwt^ (Bui. Torrey Bot (Rub, 
02 (1935), No. 9, pp. 503-510, figs. 2; abs. in Texas 8ta. Oirc. 78 (1986), pp. 
21, 22). —^Attempts by florists to grow the Texas bluebell (Eustoma russeUir 
anum) have been disappointing because of diseases. This contribution by the 
Texas Experiment Station deals with two of the latter—a crown and root roi 
of seedlings and older plants shown to be due to F. solani, and a more destruc¬ 
tive stem blight caused by 8. eustomonis n. sp. Mealybugs (Pseudococcus marir 
timus) were proved capable of spreading the latter, which is also carried by 
fragments of infected pods mixed with the seeds. Sterilizing the screened 
seeds lowered the infection, a combined spray of bordeaux mixture, nicotine 
sulfate, and casein gave fair control, and a strain of the host has shown high 
resistance. 

Reaction of chestnut bark to invasion by Endothia parasitica, W. 0. 
Bramble (Amer. Jour. Bot, 23 (1936), No. 2, pp. 89-94, fiffs. 6). —^“Primary in¬ 
vasion of chestnut bark by E. parasitica is accomplished through a mass action 
of fanlike mats of mycelium; secondary invasion of bark tissup takes place in 
cells at the sides of mycelium-fans by means of penetration by Individual 
byphae. A chemical change of the nature of a partial llgnification occurs In 
the walls of cells in the path of mycelial-fans and in the walls of cells adjacent 
to the sides of mycelial-fans. Such chemical alteration does not appear to be 
effective in impeding the advance of the fungus. 

‘•Wound perideim has been observed in the bark of vigorous chestnut stems 
located between E. parasitica infections and uninfected bark. Periderm, thus 
occurring in reaction to infection, resembles normal secondary periderm of 
chestnut bark in its general mode of formation and form, but differs specifically 
in time of formation, proportion of thin-waUed to thick-waUed cork cells pro¬ 
duced in the phellem, and in the number of layers of cells composing the phello- 
derm. Wound periderm found in hypertrophied cankers separated infected tis¬ 
sue from the underlying bark, and it seems probable that its formation is a 
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significant reaction for consideration in connection with resistance to chestnut 
blight.” 

Susceptibility of different species and varieties of elms to Oeratosto- 
mella ulmi [trans. title], O. Buisman (Bev. Path, Y^g, et Bnt. Agr. France, 
22 {1935), No. 3, pp. The results of inoculation tests on various 

European and Asiatic species and varieties of Ulmus are given. 

Brief report of experimental work on the Butch elm disease performed 
at the Phytopathological Laboratory ‘‘Willie Commelin Scholten’* at 
Baam during 1935 [trans. title], J. Westesdije {Tijdschr. Plantenssielcten, 

{1936), No. 2, pp. 17-20). —^This is a review of studies at this institution. 

The resistant elm No. 24 [trans. title], G. Buisman {Tijdschr. Nederland. 
Heidemaatsch., 48 {1936), No. 2, pp. 73-76). —^This is a note on a seedling 
(“No. 24”) of Ulmus foliacea which has shown great resistance to the Dutch 
elm disease {GrapMum ulmi). 

ECONOMIC ZOOIOGY—ENTOMOLOGY 

Abundance and digging rate of pocket gophers (Geomys bursarius), 
C, O. and W. P. Mohe {Ecology, 17 {1936), No. 2, pp. 325-^27).—By trapping of 
given areas and by comparison of digging rates it is estimated that “pocket 
ffophers averaged between 4 and 5.5 individuals to the acre on natural prairie 
during early October. This is soon after the breeding season and therefore 
before populations drop to their annual low. The rate under alfalfa was as 
high as 6 to the acre. Much of the ground between colonies is temjwrarily 
unsatisfactory because of denudation, etc., but must be considered in making 
calculations of economic density. The function of such resting ground is In 
part to permit new growth of food, reconsolidation of soil, and possibly disin¬ 
fection and reduction of excreta.” 

The food and breeding habits of the raccoon, W. J. Hamilton, Jb. (Ohio 
Jour. Set., 36 {1936), No. 3, pp. 131-140, pi. 1, fig. 1). —^This paper, prepared with 
a view to furnishing information on the life history of the raccoon {Procyon 
lotcr lotor), deals with the nature of its food, reproduction, importance as a fur 
bearer and game animal, and future status. The author’s observations have 
shown that apples, buckwheat, various berries, corn, and acorns might profitably 
be added to the feed of captive ranch-raised animals. 

The ability of rats to discriminate between diets of varying degrees of 
toxicity, K. W. Franks and V. B. Potter {Science, 83 (1936), No. 2153, pp. 330- 
332, fig. 1). —^Work at the South Dakota Experiment Station has demonstrated 
that rats arc able to detect and differentiate between small quantities of 
selenium in foodstuffs. Sublethal Injections of sodium selenite caused a volun¬ 
tary starvation even when normal diets were offered. It is pointed out that 
the question whether or not systemic effects may be the entire factor con¬ 
trolling this differentiation should not be ignored, although this sel(>ction of 
foods may be due to the taste of the diets or even the odor. 

[Bird families of the United States and Canada] {Natl. Geogr. Mag., 69 
(1936), No. J, pp. 95-122, pis. 8, figs. 12; 4, pp. 522-546, pis. 8, figs. 6; 6, pp. 801- 
828, pis. 8, figs. 9). —Continuing this series (E. S. B., 73, p. 3^), illustrated by 
paintings by A. Brooks, the twelfth article is entitled Birds of the Northern 
Seas, by A. Wetmore, the thirteenth Thrushes, Thrashers, and Swallows: Bobins 
and Bluebirds Are Familiar Members of a Famous Musical Family Which In¬ 
cludes the Hermit, Thrash, and European Nightingale, by T. G. Pearson, and 
the fourteenth Parrots, Kingfishers, and Flycatchers: Strange Trogons and 
Curious Cuckoos Are Pictured With These Other Birds of Color, Da^, and 
Courage, by A. Wetmore. 
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A note on JDictyocaulus from domestic and wild ruminants, G. Dikmans 
(Jour. Wash. Acad. 8cL, 26 (1936), No. 7, pp. 298-303, fig. i).—The author is 
unable to find definite morphological characters to separate the females of 
D. hadwenl Chapin 1925 and D. rivipam^ (Bloch 1782) Raill. & Henry 1907, 
and it is concluded that D. hadweni mu9t fall into synonymy. It is pointed out 
that only carefully controlled feeding experiments could establish whether 
there are biological varieties capable of infecting only cattle or only deer, or 
whether these nematodes are biologically as well as morphologicalljr identical. 

Physaloptera felidis n. sp., a nematode of the cat, J. B. Ackekt (Amer. 
Micros. Soc. Trans., 55 (1936), No. 2, pp. 250-254, figs, d).—Twenty-three nema¬ 
todes taken from the domestic cat by the Kansas Experiment Station are 
described as new under the name P. fcUdis, this apparently being the first 
record of Phgsalopta'a from this host in North America. “The specific differ¬ 
ences in structure between P. fcVidis and other species of Physaloptera reported 
from cats include (1) the forward position of the vulva, which is anterior to 
the base of the esophagus, (2) the absence of a pi>stcrior prepucelike fold in 
either sex, (3) the lengths and widths of the spicules, and (4) the number and 
arrangement of the bursal papillae.'* 

[Notes on economic insects and their control] (Jour. Ecoii. Ent., 29 (1936), 
No. 4, pp. 804r-807). —^The notes here contributed (B. S. R., 75, p. 655) are as 
follows: Toxicity of Certain Azo Compounds to Mosquito Larvae, by D. B. 
Fink and D. L. Vivian (p. 804); Toxicity of Certain Organic Compounds to 
Gulicine Mosquito Larvae, by D. E. Fink and L. E. Smith (pp. 804, 805) ; Beet 
Leafhopper on Texas Spinach, by S. B. Jones (pp. 805, 806), contributed from 
the Texas Experiment Station; Effect of Low Temperature in Shortening Hi¬ 
bernation Period of Insects in the Egg Stage, by F. Flemion and A. Hartzell 
(p. 806); Further Observations on the Oblong Leaf Weevil [PhyUoMus ob- 
longus L.] in Western New York, by L. A. Carruth (pp. 806, 807), contributed 
from the New York State Experiment Station; Bruchus hrachialis Fahraeus in 
Georgia, by L. J. Bottimer (p. 807) ; and SpatJiius canadensis Ashm., a Parasite 
of Syltirgopinus rufipes (Eich.), by B. J. Kaston and W. B. Becker (p. 807), 
contributed from the Connecticut [New Haven] and Massachusetts Experiment 
Stations. 

[Oontzibutions on extension entomology] (Jour. Scan. Ent., 29 (1936), 
No. 4, pp. 760-765). —^The contributions relating to extension entomology here 
presented include the following: Fighting Chinch Bugs in Iowa, by A. D. 
Worthington and G. C. Decker (pp. 760-764), and Obtaining Coopei'ation of 
Growers in Studying Spray Schedules, by G. D. Jones (pp. 764, 765), contributed 
from the Missouri Experiment Station. 

[Gontribntions on plant quarantine and inspection! (Jonr. Econ. Ent.. 29 
(1936), No. 4, pp. 766-790, figs. S).—^These contributions include the following: 
Recent Developments in Canadian Regulatory Work, by L. S. McLaine (pp. 
766-771); Cooperation of Officials of the Kansas Port of Entry in Assisting the 
Kansas Entomological Commission to Enforce Regulatory Measures, by G, A. 
Dean (pp. 772, 773) ; Recent Work in Control of Gypsy Moth and Brown-Tail 
Moth, by A. F. Burgess (pp. 773-778); Japanese Beetle in the Middle West, by 
J. C. Dawson (pp. 778-780); The Chinch Bug Situation in Iowa, by 0. J. Drake 
and G. C. Decker (pp. 781-785); and Progress in Dutch Elm Disease Eradica¬ 
tion, by L. H, Worthley (pp. 785-790). 

[ContribULtions on economic entomology] (Conn. Pomol. 8oc. Ptoo., 45 
(1935), pp. 159-165, 175, 176, 180, 181, 225-247). —Contributions here presented 
are as follows: Research to Find Substitutes for Lead Arsenate, by R. C. Roark 
(pp. 159^165); Report of Peach Moth [Oriental Fniit Moth] Parasite Produc- 
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tion and Distribution Committee: Financial Statement, Tear 1935, by H. C. 0. 
Miles (pp. 175, 176); Report of Committee on Injurious Insects, by W. B. 
Britton et al. (pp. 180, 181); Codling Moth, Plum Curculio, and Apple Maggot, 
by A. I. Bourne (pp. 225-237), contributed from the Massachusetts Experi¬ 
ment Station; and [European] Red Mite, [White Apple] Leaf Hopper, and 
[Fruit Tree] Leaf Roller, by P. Garman (pp. 237-247), contributed from the 
Connecticut [New Haven] Experiment Station. 

[Work in entomology by the Arizona Station] {Arizona 8ta. Bpt. 19S5, 
pp. 52-55).—^The work of the year (E. S. R., 73, p. 504) referred to relates to 
scale insects of the State, biology of the range grasshopper, and a dipteran 
{ItoniAa dtrulU Felt) which appeared in the Santa Cruz Valley as a new 
enemy of watermelon vines, in the growing tips of which the larvae develop 
causing them to become deformed and die. 

A general summary of insect conditions in Florida, J. R. Watson {Citrus 
Indus., 17 {19S6), No. S, p. 6 ).—A general summary of information contributed 
from the Florida Experiment Station. 

[Work with economic insects by the Kentucky Station] {Kentucky 8ta. 
Rpt. 1935, pt. 1, pp. 25-27, 50-54).—Work conducted during the year (E. S. R., 
73, p. 808) includes control of insects injurious to tobacco plants in the beds, 
control of wireworm injury to tobacco plants, tobacco extract as a spreader or 
emulsifier in sprays, new spray mixtures, soybean flour and other activators for 
nicotine sulfate, nicotine thiocyanate as an insecticide, new carriers and dilu¬ 
ents for nicotine, white grubs and their injury to farm crops, the sod webworm, 
and com earworm control. 

[Report of work in entomology by the Tennessee Station], S. Mabcovitch 
{Tennessee Sta. Rpt. 1935, pp. 33, 34 ).—^Reference is made to the progress of 
work (E. S, R., 75, p. 806) with cryolite and other fluorine compounds, observa¬ 
tions of the nocturnal habits of cutworm moths, determination of the possible 
effect of the trapping of the com earworm, Mexican bean beetle control, and 
the occurrence of several of the more important insect pests of 1935, including 
the eastern tent caterpillar, tarnished plant bug, cotton leaf worm, lesser corn¬ 
stalk borer, and the potato tuber worm. 

A device for the rapid counting of large numbers of small insects, P. S. 
Milne {Bui. Ent, Res., 27 {1936), No. 2, pp. 255-271, pi. 1, fig. 1).—This contribu¬ 
tion from the Rothamsted Experimental Station describes a device designed to 
facilitate the handling of the Insects and to increase the speed and accuracy of 
the counting. The apparatus consists essentially of a turntable with a circular 
trough which takes the place of the stage of a low-powered binocular micro¬ 
scope with a wide field. On the right of the microscope is a funnel which guides 
the insects on to the trough as the turntable is rotated. On the left of the 
microscope is a nozzle through which the insects are lifted by suction into a pill 
box after being counted. 

Observations on sunflower insects in Kansas, F. H. Walker, Jb. {Jour. 
Kms. Ent. 8oo., 9 {1936), No. 1, pp. J5-25).—This annotated list of insects found 
by the author on both wild and cultivated sunflowers in Kansas includes obser¬ 
vations on those causing the greatest damage. 

It is pointed out that the sunflower has many insect pests which cause con¬ 
siderable damage and are present each year in varying numbers and others 
which make this plant the secondary or alternate host The former include 
ApMs heliantM Mon^l and Charidryas w/yeteis Doubl. and Hewitt on the 
foliage, RhyneMtes aeneus Boh., MordelUstena pusttOata Melsh., and Rhodo1>ae- 
nus IS-punotatus IlL in the stem, the sunflower maggot on the roots, and TepTwir 
104565—36-5 
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tis ftnalis Lw., Eomoeosoma ellectum and Buleimot Jielimthana Biley in 

the seeds. 

A three-page list is given of references to the literature. 

Pests attacking citrus in Jamaica^ W. H. Edwabds {Bui. Ent. Bes.^ 27 
{19S6), No. 2, pp. 555-537).-—A list is given with notes on insects attacking citrus 
in Jamaica. 

Survey of insect fauna of some Michigan trout streams in connection 
with improved and unimproved streams, W. F. Moeofsbt (Jour. Econ. Ent, 
29 (1936), No. 4, pp. 745-754).—Data obtained by the Michigan Experiment Sta¬ 
tion indicate an increase in the insect fauna of improved over unimproved 
streams, confirming the results obtained the preceding year (B. S. R., 73, p. 
69). In most cases there was a decrease in other animal life. 

A new form of cryolite, S. Maeoovitoh and W. W. Stanlet (Jour. Econ. 
Ent., 29 (1936), No. 4, pp. 755-7fi8).—A new form of sodium fluoaluminate has 
been found by the Tennessee Experiment Station to represent a vast improve¬ 
ment over present fluorine insecticides in physical properties. “The new insec¬ 
ticide is bulky, occupies 85 to 100 cu. in, to the pound, and possesses excellent 
suspension properties. Sprays and dusts on apple, peach, potato, beans, cucum¬ 
ber, tobacco, and smartweed showed no foliage injury whatever. Tests against 
sweetpotato flea beetle showed excellent results as compared with Dutox 
and calcium arsenate. Field experiments against the Mexican bean beetle 
showed control practically as good as Cubor and better than Dutox, magne¬ 
sium arsenate, and cryolite. A soapstone-EOB^ compound appears promising as 
a new fluorine insecticide.” 

References to the use of ethylene oxide for pest control, H. D. Yotjnq and 
R. L. Btjsbet (U. S. Dept. Agr., Bur. Ent. <m§ Plant Quar., 1935, pp. 16 ).—^A 
list is given of titles of published works on the use of ethylene oxide, a con¬ 
siderable body of data on which as an insecticide and weed killer has been 
accumulated. 

Toxicity of kerosene steepates of derris and pyrethmm to some potato 
insects, T. C. Aeeen (Jour. Econ. Ent., 29 (1936), No. 4, PP. 742, 745).—^In ex¬ 
perimental determinations by the Wisconsin Experiment Station of the relative 
toxicity of derris and pyrethmm steepates to leafhoppers (potato leafhopper) 
and flea beetles (potato flea beetle), pyrethmm was found to be quite specific 
in its toxicity as a contact insecticide to leafhoppers while derris is specific to 
flea beetles. 

Toxicity of rotenone and pyrethrins, alone and in combination, R. H. 
LePeeiet and W. N. Suixivaw (Jour. Econ. Ent, 29 (1936), No. 4, pp. 751-757, 
figs. 5).—In the work reported, “alcoholic solutions of pyrethrins and ot rote¬ 
none and mixtures of these solutions were tested against houseflies by a turn¬ 
table method. Rotenone was from 5 to 6 times as effective as pyrethrins 
containing pyrethrin I and II in equal proportions, when mortality counts were 
made at the end of 3 days after treatment No striking synergistic effect was 
produced by 50:50 mixtures of these solutions, but they appeared to be signifi¬ 
cantly more effective than expected. It was doubtful whether the 25 (rote¬ 
none) : 75 (pyrethrins) mixtures were more effective than eapected. 

“As the results ^owed that mixtures of rotenone and pyrethrins are compat¬ 
ible, attention was given to sources of rotenonelike insecticides for mixing with 
pyrethmm extracts for the control of coffee insects in Kenya. A few tests were 
made of acetone extracts of the leaves, roots, and stems of a sample of Cracca 
vogelU received from Kenya. The effectiveness of these parts decreased in the 
order named. The extract of the leaves, which contain the largest proportion 
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of toxic materials, exerted an effect equivalent to a rotenone content in tbe 
plant material of about 2 percent.” 

Studies of certain new wetting agents and their application with tnse^- 
cides and fungicides, B. £3. Heat., j. b. Schmitt, and J. M. Ginsbubg (Jour. 
Boon, Bnt,, 29 (1936), No. 3P2>. 714^-722). —^The results of studies at the New 
Jersey Experiment Stations with three closely related neutral welting agents 
which proved compatible with hard water as well as with various contact insec¬ 
ticides, stomach poisons, and fungicides, namely, Aresket, Areskap, and Arci^* 
lene, sodium salts of sulfonated diphenyl compounds, are reported upon. 

Plants have been found tolerant to all three products in dilutions of 1:400 or 
higher. It is concluded that “Aresket can be used effectively in making ele¬ 
mental sulfur wettable, either when mixed dry with the sulfur or when in water 
solution to which the sulfur is added. Aresklene at the rate of 0.5 percent will 
make stable petroleum-oil emulsions cantaining 66 to 70 percent actual oiL 
Areskap will render many oils and solvents in which it is soluble miscible with 
water. Aresket at 2 oz. to 100 gaL can be used satisfactorily as a spreader in a 
tank-mixed bentonite-nicotine spray for codling moth control. Aresklene and 
Areskap at 0.5 percent are suitable emulsifying agents for summer oils for 
use in lead arsenate-oil combinations for codling moth control. Aresket at 1 oz. 
to 100 gal. will render flowers of sulfur wettable for use in orchard spraying. 
A procedure is indicated by which the sulfur is added to the tank before the 
spray is diluted to its flnal concentration. This concentration also gives effi¬ 
cient spreading for a sulfur-lime-lead arsenate combhiation, but the presence of 
colloidal clay is required to give adhesion. The use of sulfur-colloidal clay- 
Are&ket combination ^ows a reduction in cost over a commercial bentonite- 
sulfur .spreader combination. Aresket and Areskap at 10 oz. to 100 gal. are 
effective wetting agents with derris for European red mite control, and with 
derris or nicotine for apple aphid controL Their use is indicated in spray com¬ 
binations not compatible with soap.” 

Miscible oil emulsifiers and spreaders, 0. 0. Eddy (Jour, Boon, Bnt, 29 
(1936), No. pp. 722-725).—A general account is given of the progress of work 
with miscible oil emulsifiers and spreaders at the Kentucky Experiment Station 
(E. S. R., 72, p. 219; 73, p. 345). 

lidle of light traps in control of mnshroom springtail, G. G. Compton 
(Jour. Boon. Ent., 29 (1936), No. 4, pp. 7S&-7S8, fig. 1). —^It was found that while 
light traps will not give 100 percent control, once the mushroom beds are in¬ 
fested they will reduce the springtail (Achorutes armatus Nic.) population to a 
point where it is not of economic importance. Excellent results were obtained 
in commercial houses where the traps were used before the casing soil was 
applied. 

The probable distribution of termites through greenhouse plants, 
G. MacM. Kutchka (Bui. Brooklyn But. 8oo., 31 (1936), No. 2, pp. 45-.J8).—■ 
The distribution of BetiouUtennes Jlavipes (Kollar) with greenhouse plants is 
coniiaderGd, particular reference being made to observations of its conveyance 
in soil about the roots of Poinsettia. 

A fungus infesting onion thrips, A. 1. Bottbne and F. R. Shaw (Bui. Brook¬ 
lyn Bnt. 8oo,, 31 (1936), No. 1, pp. 15-17, fige. 4).—In this contribution from the 
Massachusetts Experiment Station reference is made to a fungus, tentatively 
identified as Bmpusa sphaeroBperma, which caused an epidemic in onion thrips 
in the Connecticut Valley in Massachusetts in 1932. It reappeared in equal 
intensity in 1934, many plants having as many as 15 to 20 dead thrips. Ob¬ 
servations in 1935 failed to show any appreciable amount of the fungus present 
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Grasshopper injnry to the inflorescence of pasture grasses, D. A. Wilbob 
(Jour. Kcms. Ent. fifoo., 9 {1936), No. 1, pp. 1-12, figs. 5).—An account is given 
of fi peculiar and widespread insect injury to the Inflorescence of a large series 
of grasses observed in the vicinity of the Kansas Experiment Station during 
the summer of 1982. 

The study has shown that under proper conditions of temperature and mois¬ 
ture relatively few grasshoppers may cause great damage to grain crops by 
clipping the heads or eating the developing kernels. Similarly, a few grass¬ 
hoppers can destroy the pasture grass seed crop. A description is given of 
the injury to some 10 species of grasses, followed by an accoxmt of the grass¬ 
hoppers responsible for the injury, of whidh 15 are listed. The evidence avail¬ 
able has led to the conclusion that the attack of the grasshoppers upon the 
inflorescence of grasses is an adaptation for satisfying the moisture require¬ 
ments during exceptionally dry periods. A list of 12 references to the literature 
is included. 

Food plants of some Arizona grasshoppers, E. B. Baix (Jour. Boon. Ent., 
29 (1936), No. 4, pp. 679-684 ).—^The author’s studies in Colorado and Arizona 
are said to indicate that only flve or six of the true grasshoppers occurring in 
each State should be classed as injurious to crops and scarcely more than a 
dozen others listed as of serious injury to the grasses of the range. A study 
of their food relation has led the author to conclude that many of the species 
are strikingly beneflcial in that they help to check the weeds that would 
otherwise overrun the overgrazed ranges. The very worst weeds of the western 
ranges have their grasshopper enemies. 

Malpighamoeba locnstae n« sp. (Amoehidae), a protozoan parasitic in 
the Malpighian tabes of grasshoppers, B. L. Kino and A. B. Taylob (Amsr. 
Micros. 8oc. Trans., 55 (1936), No. 1, pp. 6-10, figs. 8).—A protozoan, numerous 
cysts and trophozoites of which were flrst found in the Malpighian tubes in 
slides made from laboratory-raised grasshoppers of the genus Melamoplus, in¬ 
cluding the differential grasshopper, M. mexioanus, and the red-legged grass¬ 
hopper, is described as new under the name Malpighamoeba locustae, 

JAgJat infestations of adult grasshoppers by this parasite are not noticeable, 
but as the parasites become more numerous several easily recognizable symp¬ 
toms appear. **Enormous numbers of cysts are found in the feces; the ani¬ 
mals become increasingly sluggish and consume much less food than usual. 
This slowing down of the normal activities is probably due to an accumulation 
of toxic substances which cannot be excreted by the highly congested Mal¬ 
pighian tubes. Heavily infested individuals Anally enter a comatose condition, 
in which they exhibit a marked inability to remain in an upright position. As 
death approaches, the muscles of the jumping legs undergo tetanic twitches; 
the last noticeable movements seem to be those of the mouth parts. If an 
individual is opened and examined microscopically while in this state of stupor, 
one is immediately impressed by the great amount of cellular deterioration 
which has taken place in the Malpighian tubes and in the adjacent intestine. 
Other structures appear to be quite normal histologically.” 

Infested nymphs are said to show the same symptoms characteristic of 
adults. ‘*If the intensity of the infestation increases rapidly, as it does when 
many animals are kept in a single cage, a large proportion of the nymphs 
succumb before the adult stage is reached. However, death does not usually 
occur before the fifth instar.” 

Thiips investigation: Some common Thysanoptera in Australia, H« 
Yevebs Stbeus (Austral. Counoil 8oi. and Indus. Res. Pam. 54 (1935), pp. 59, 
figs. 32).—A brief introduction, list, and key for 15 species representing 11 
genera first presented are followed by accotmts of these apecies, which include 
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technical descriptions of both males and females and notes on tlieir biology 
and immature stages. Among the species considered is Taeniothrips (PJiyso- 
thripa) simplex (pp. 33-36), described by G. Morison * in 1930 as new under the 
name P. simplex. It is shown that P. simplex, which was described from speci¬ 
mens found on carnation flowers at TJrrbrae, South Australia, in 1923 and since 
found on gladiolus in districts around Melbourne, Victoria, and Adelaide, South 
Australia, and T, gladioli, described in 1931 by Moulton and Steinweden 
(E. S. B., 67, p. 709) from material taken on gladiolus in Ontario, Canada, and 
Ohio, are the same, this decision being subscribed to by both Morison and 
Moulton. Holding by priority of description, according to the rules of nomenclao 
ture, the gladiolus thrips should be known as T. simplex. 

Other economic species considered are Eaplothrips vietoHensis Bagxu (pp. 
11-14), known as the black flower thrips, which occasionally damages the peach 
by feeding on the ripe fruit and causing white patches on the ^in; the green¬ 
house thrips (pp. 16,17); Bdrtothrips signipennis Bagn. (pp. 17-20), known as 
the banana rust thrips, which is a serious enemy of the banana crop; Hemiana- 
phothrips (AiiapJiothrips) concinnus Morison (pp. 2^24), locally known as 
the tobacco thrips due to damage of tobacco in the Pomonal district in 1934; 
Frankliniclla sp. {insulaHs Morison (nec Franklin)) (pp. 25-27), knowm as the 
black carnation thrips, one of the main insect vectors of spotted wilt of tomatoes 
in South Australia, also collected from Western Australia, Victoria, and New 
South Wales; Thrips imaginis Bagn. (pp. 42-46), known as the apple thrips, the 
most important economic tlirips in Australia, where it causes large biennial 
fluctuations in the apple crop; and the onion thrips (pp. 46-49). 

A list of 48 references to the literature is included. 

Laboratory studies on toxicity of nicotine and soap to gladiolus thrips 
and onion thrips (Taeniothrips simplex (Morison), Thrips tabad Linde- 
man), H. D. Tate and F. Andre (Jour, Boon, But, B9 (1936), No, 4, pp, *733-741, 
figs. 9).—^In experimental work at the Iowa Experiment Station, the onion thrips 
and the gladiolus thrips T, simplex (see above) were used in determining the 
toxic effects of both nicotine and soap (sodium oleate) when used as sprays 
under laboratory conditions. 

“The gladiolus thrips proved to be far more resistant to the sprays in every 
instance. A 1.5-percent solution of nicotine mixed with soap was slightly less 
toxic to the onion thrips than was a 7-percent concentration of the same mate¬ 
rial to the gladiolus thrips. A 69-percent mortality of the gladiolus thrips 
resulted when a 3-percent concentration of nicotine plus soap was used, and the 
same kill was obtained with a 0.30-percent concentratibn of the same spray in 
the case of the onion thrips. An 0.8-percent concentration of sodium oleate 
kiUed 50 percent of the population of T, tabaci, whereas it required a 2.8-percent 
concentration of this compound to produce the same mortality in the ease of 
T, simplex, 

“From the data obtained it is quite evident that wide differences in sus¬ 
ceptibility to contact insecticides exist between these two species, and recom¬ 
mendations for control of different species belonging to this order should be 
made with regard to the specific species at hand.” 

The food-cycle of Dysdercus fasciatus in Acacia savannxih in Northern 
Bhodesia, A. G. Bebbington and W. Allan (Bui, Ent, Res,, B7 (1936), No, 2, 
pp, 33*7-249, figs, 10), —^A study of the variations of the population of D. fasciatus 
Sign, on cotton and on its wild host plants, of which the most important in the 
Aeada savanna in Northern Bhodesia is Thespesia, rogersU, is reported upon. 

^Bal. Ent Bes., 21 (1930), No. 1, pp. 9-14, fig. 1. 
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Study of cliincZi bug populations in Ohio, F. B. Whittington and L. L. 
Hubeb (Jour. Boon. Ent., 29 (1986), No. 4, pp. 68t--686).-J£he results of chinch 
bu§ population studies made by the Ohio Experiment Station (B. S. B., 74, 
p. 229) in several of the principal wheat-growing counties of the State in April, 
May, and December o± 1935 are reported upon, the details being given in tables. 

Third generation and method of migration of chinch bug in southwest¬ 
ern Oklahoma, B. 0. Sneixing (Jour. Boon. Ent., 29 (1936), No. 4» PP* 797-303, 
fig. description is given of three full generations of the chinch bug ob¬ 

served under field conditions in southwestern Oklahoma during the years 1930, 
1932,1933, and 1934, and under cage conditions in 1933. 

Incubation period of peach yellows in its insect vector, A. Hab tzeix 
(Contrib, Boyce Thompson Inst., 8 (1936), No. 2, pp. IIS’-IBO, fig. 1 ).—^The 
incubation period of the virus of peach yellows in its leafhopper vector Macrop- 
sis trimaculata Fitch was determined approximately under greenhouse condi¬ 
tions. **Since the interval between successive transfers of the individual in¬ 
sects from tree to tree was necessarily comparatively long, a very precise 
determination of the period cannot be made. 

“Nymphs were allowed to feed on diseased seedling peach trees for periods of 
1, 4, 7, and 10 days prior to being placed on healthy trees. Nymphs of the 
4-day series only became infective. The maximum incubation period of the 
virus of peach yellows as experimentally determined was found to range from 
10 to 26 days, with an average of 16 days. The minimum period in one in¬ 
stance was from 7 to 8 days. All positive infections were obtained with insects 
that had become infected as nymphs and were allowed to feed on healthy trees 
during the nymphal stage, except in one instance in which the loafhoppers had 
transformed to adults while feeding on healthy trees during successive trans¬ 
fers. The maximum period in this case was 26 days.” 

A new species of Cicadulina China (Homoptera, Jassidae) injurious to 
maize in Tanganyika Territory, W. E. China (Bui. Ent. Res., 27 (1936), No. 2, 
pp. 251, 252, fig. 1). —^A jassid injurious to maize in Tanganyika is described as 
new under the name C. storeyi. 

The periodical cicada, J. A. Htslop (Jour. Boon. Ent., 29 (1936), No. PP* 
671-676).—^Attention is called to the importance of the periodical cicada as an 
insect pest, and observations made during its recent occurrence are reported 
upon. 

Control of aphids on citrus, J, B. Watson (Citrus Indus., 17 (1936), No. 3, 
pp. IS, 14)* —^A practical discussion of citrus aphid control. 

Reconditioning aphids for study, E. O. Essig (Science, 8} (1936), No. 2167, 
pp, 47, 48).—The author reports having found in clearing aphids in potassium 
hydroxide for microscopical study that dried specimens were not only restored 
to much of the original form but were also rendered clear and partly transpar¬ 
ent Remnants of aphids mounted on points were safely transferred to perma¬ 
nent slide mounts, where they are available for convenient study without danger 
of mutilation. “Permanent slide mounts of years’ standing may also be recon¬ 
ditioned by first removing the balsam by submerging the slides in xylene or in 
[J. G.] Carlson’s solution consisting of 90 parts of xylene and 10 parts of 
«-butyl alcohol. The opaque specimens may then be cleared in potassium 
hydroxide as aforementioned, washed, dehydrated, and remounted.” 

Observations on the mealy bug Phenacoccus aceris Sig., F. 0. Gt txtato 
(Oanad. Ent., 68 (1936), No. 6, p. 133). —This account of the life history of 
P. aceris supplements that previously noted (B. S. R., 74, p. 70). 

Pyrethrum extract tested on red scale, B. H. Smith (Calif. Citrogr., 21 
(1936), No. 8, p. 287). —Tests of kerosene extract on California red scale in 
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California confirm the results of earlier experiments and appear to be conclusive 
in indicating that pyrethrum is not particularly toxic to the red scale. It is 
considered remarkable that red scale should possess such a great tolerance for 
this insecticide. 

Some observations on two scale insects injurious to mango flowers and 
fruits, F. Q. Otanes {Philippine Jour, Agr., 7 {1936), No. 1, pp. 1^9-Ul, pis. 7).— 
Observations of two nondiaspine scale insects, namely, Puto spinosus Koblnson 
and Coccus mangiferae Green, which have been found harmful to young growths, 
flowers, and fruits of mangoes, especially at Novaliches, Rizal, are reported 
upon. A list of 21 references to the literature cited is included. 

Anartia Jatrophae L. in Texas, H. B. Parks {Bui. Brooklyn Ent. 8oo., 30 
{1935), No. 2, p. 83). —^The finding and observation of the white peacock butterfly 
A. jatrophae in Texas led to the conclusion that it is gregarious, that its native 
habitat must be in the deep shade of the forests in Mexico and southward, and 
that the specimens captured wandered or were driven in by Gulf storms. 

The distribution and sampling of insect populations in the field with 
special reference to the American bollworm (Heliothis obsoleta Fabr.)f 
J. Marshau. {Ann. Appl. Biol., 23 {1936), No. 1, pp. 133-152, figs. 4).—The re¬ 
sults of investigations conducted with the bollworm at Barberton, Union of 
South Africa, are reported. 

The effect of humidity on the development of the webbing clothes moth 
(Tineola bisselliella HumOt G. H. Griswold and M. F. Crowell {Ecology, 
17 {1936), No. 2, pp. 241-230, figs. 3). —Experiments were conducted at a constant 
temperature of 25®±1® 0. and at relative humidities of 20, 32, 43, 75, and 93 
percent. A relative humidity of 76 percent proved to be the most favorable for 
the development of the webbing clothes moth. This was evidenced by the feet 
that (1) the life cycles for both males and females were shorter than those 
obtained in any of the other humidities, (2) the highest percentage of larvae 
completed their development and emerged as adults, and (3) the adults, both 
males and females, lived longer than did those in any other humidity. 

Influence of certain factors on oviposition responses of the cherry case- 
bearer, J. H. Lilly (Jour. Econ. Ent, 29 {1936), No. 4, pp. 710-713).—The cherry 
casebearer has been found by the Wisconsin Experiment Station to oviposit more 
readily on unsprayed cherry trees, less abundantly on those treated with sulfur 
iungicides, and least readily on bordeaux-sprayed trees. “Cherry trees in goo<l 
vegetative condition (fertilized with nitrogen, heavily pruned, and young) arc 
more conducive to casebearer oviposition than are ‘norinaF checks. Heavily 
infested leaves tend to turn yellow and fall while the young larvae are feeding, 
a reaction which often serves materially to reduce large casebearer populations 
im cherries and certain varieties of apples. Theoretically the effect of fungi¬ 
cidal i^ray residues in reducing casebearer oviposition may be due to physical, 
<*hemical, or combined physical and chemical properties.” 

What is liappening to the codling moth? L. Haseman {Jour. Econ. Ent, 
29 (1936), No. 4, pp. 646-648). —^In this discussion (E. S. R., 71, p. 349), con¬ 
tributed from the Missouri Experiment Station, the factors which may have 
influenced the earlier (1925 through 1033) increase of the codling moth in 
Missouri and the later decline of population are considered. 

Brood study of the codling moth for one decade, T. J. Headlee {Jour. 
Econ. Ent, 29 (1936), No. 4t PP- 639-^46, figs. 3).—The information here con¬ 
tributed from the New Jersey Experiment Stations is based upon work reported 
in Bulletin 605, previously noted (B. S. R., 75, p. 813). 

Eight seasons’ tests in. codling moth control in Michigan, F. Shebmak in 
{Jour. Econ. Ent, 29 (1936), No. 4, pp. 653-655).—In work conducted by the 
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Michigan Bsj)eriment Station commencing in 1928, it was clearly demonstrated 
that arsenate of lead used intelligently may be depended upon to control the 
codling moth. Applications of calcium arsenate must be made more often than 
is necessary with lead arsenate. Zinc arsenate gave decided promise as a sub¬ 
stitute for lead arsenate. Six seasons’ tests of summer oil-nicotine sulfate have 
shown that when used intelligently this combination spray affords good pro¬ 
tection from the codling moth, although more frequent applications are neces¬ 
sary than when arsenate of lead or zinc arsenate are used. The importance of 
supplementary control measures, including scraping and banding, with atten¬ 
tion to hibernating larvae in storehouses, packing dieds, cider mills, and apple 
crates which are stored near the orchards, is emphasized. 

New method of codling moth control in theory and practice, G. E. Mab- 
SHAEL (Jour. Econ. Ent., 29 (1936), No. 4, pp. 669-671).—The program here 
suggested by the Indiana Experiment Station offers in theory and the experi¬ 
ence of 2 years’ practice a simplified method of codling moth control. 

Bait trap records over a period of 3 yr. in southern Indiana having shown 
more than 99 percent of the spring brood adults to emerge before June 20, it was 
concluded that if sprays were applied and the entrance of larvae before that 
date prevented, the emergence and subsequent hatch would be of little im¬ 
portance. 

“With normal activity the less than 1 percent of the first brood hatching after 
June 20 could not produce a destructive third brood. Therefore, if spraying is 
discontinued after June 20, there will be a good cover of material that would 
remain effective over a considerable period, inasmuch as the same rapid weekly 
area increase, so noticeable during May and the first half of June, would not 
continue. From this time till harvest, with no more spraying, a considerable 
amount of the residue would gradually weather off. The situation thus de¬ 
scribed would be dependent on absence of any heavy infestations in adjacent 
orchards. 

“The prevention of practically all entries till after June 20 would necessitate 
thorough and heavy applications made to the inside and outside of the trees 
beginning 7 days after the calyx spray, as practiced in 1935. The second cover 
should come 7 to 10 days after the beginning of the first and so on till 4 or 5 
covers have been applied before June 20. There need be no timing, no variation 
in the amount of summer oil used after lime-sulfur is discontinued, which is 
usually the second cover spray, and at present no concern as to the possibility 
of diflSculties in the residue removal if efficient washing methods are employed.” 

It is pointed out that such a program fits in admirably with the control of 
other insects as well as blotch, fire blight, bitter rot, and other diseases. The 
use of this program during the last 2 yr. in southern Indiana, where three 
broods of codling moth normally occur, indicates that a careful study ^oulri 
be made of the amount of soap to be added. Applied to plats of Grimes and 
Winesaps, infestation was reduced from more than 125 worms per 100 apples 
in 1933 to 1.63 worms per 100 in 1934. An 8-acre orchard that had been a com¬ 
mercial failure due to codling moth infestation since 1928 was sprayed with the 
lead arsenate-summer oil-soap combination, resulting in a reduction of from 63 
to 95 worms and 150 stings per 100 apples in 1934 to 1.3 worms and 4 stings 
per 100 apples in 1935. 

Three-year study of calcium arsenate for codling moth control, J. Mab- 
SHAEL and K. Gboves (Jour. Econ. Ent., 29 (1936), No. 4, pp. 658^69 ).—Certain 
calcium arsenate mixtures are said to have been successfully used during the 
last 3 yr. (1933-35) by the Washington Experiment Station (B. S. IL, 74, 
p. 621) in experim^tal work in spraying for codling moth control in the arid 
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Wenatchee Valley. Their effectiveness was judged in comparison with lead 
arsenate used alone or with the addition of herring oil. 

“Where equal or greater deposits of calcium arsenate have been maintained, 
codling moth control has compared favorably with lead arsenate used alone or 
with herring oil. However, without added petroleum oils it has been more diffi¬ 
cult to maintain a satisfactory deposit with calcium arsenate than with lead 
arsenate. Calcium arsenate alone has resulted in severe injury, but the addi¬ 
tion of small amounts of zinc sulfate and calcium hydrate has remedied the 
difSculty. Animal and vegetable oils with calcium arsenate have caused exceed¬ 
ingly severe arsenical injury. Highly refined petroleum oil has largely pre¬ 
vented arsenical injury when applied with calcium arsenate. It has also in¬ 
creased the arsenical deposit and improved codling moth control. Heavy petro^ 
leum oil produced a greater arsenical deposit and better codling moth control 
than medium oil. Petroleum oil of low unsulfonatable residue has not been 
satisfactory with calcium arsenate. Addition of small amounts of zinc sulfate 
and calcium hydrate to calcium arsenate-petroleum oil has appeared advisable 
in order to provide a suitable margin of safety from arsenical injury. Ammo¬ 
nium caseinate (paste) emulsion of petroleum oil used with calcium arsenate 
has resulted in an undesirable spotted deposit of arsenical. It has been found 
possible to avoid this, at the same time increasing the deposit, through the use 
of an organic soap emulsion of oil in the presence of a small amount of zinc 
sulfate. Investigation of this type of mixture is still in the preliminary stage. 

‘^Hesidue removal with calcium arsenate has not been as difficult as with lead 
arsenate similarly used. At present it appears that in districts with little or 
no summer rainfall commercial calcium arsenate may be substituted for lead 
arsenate in codling moth control providing certain substances are added. Any 
grower wishing to try a calcium arsenate mixture should at first do so only in 
a limited way. 

“The cost of suitable calcium arsenate spray mixtures has been fairly similar 
to that of lead arsenate mixtures.” 

Substitutes for lead arsenate in codling moth sprays, C. G. Vinson (Jour, 
Boon, Bnt., 29 (1986), No. 4> PP- 685-658 ),—^In work at the Missouri Experiment 
Station an iron arsenate-calcium arsenate combination controlled codling moth 
on Collins Red variety in 1934 and caused no more arsenical injury than lead 
arsenate. In 1935, when applied to the Ben Davis variety, it failed to control 
codling moth and caused severe arsenical injury to the foliage. Lloyd’s reagent 
with nicotine sulfate did not give as good control of the codling moth in 1934 
as lead arsenate, but when used with a sticker in 1935 it gave approximaMy as 
good control as lead arsenate. 

Preparing chemically treated bands for codling moth control, H. N. 
WoETHLET and L. 0. Mabston. Jb. (Pemsplvania Sta. Bui. 830 (1986), pp, 15, 
fiffB. 4),—The further experiments here reported (E. S. R., 71, p. 349; 74, p. 620) 
were conducted in 1935 in an attempt to correlate the physical and chemical 
properties of treated bands with their effectiveness in codling moth control. 
The consistency of the dipping mixture, method of dipping bands, and type of 
banding material employed were studied in relation to the weight of chemical 
coating produced, the clogging of tunnels, the loss of jS-naphthol during exposure 
on the trees, and the killing power of the bands. 

In band-dipping experiments the studies were confined to bands made by 
the cold-dip process because of the difOiculties and dangers incident to the home 
preparation of hot-dipped bands. Cod-Ban, a factory-ground product containing 
60 percent mineral oil and 40 percent crude jS-naphthol, thinned with different 
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proportions of hi^-test gasoline that contained no tetraethyl lead, was used 
in the dipping mixture. 

Due to the excessive clogging in the first of two series of dipping testSy only 
the second is reported upon. The details of the work, including weight and 
nature of chemical coatings produced on corrugated strawboard bands of 2-in. 
width and the results obtained in codling moth control by these bands^ are 
presented in tables. The loss of weight and /3-naphthol in such bands exposed 
on the trunks of apple trees, the effect of dipping method on the retention of 
chemicals in the bands, and the nature and effectiveness of treated bands as 
influenced by (1) consistency of the dipping mixture, (2) method of dipping, 
and (3) type of corrugated paper are also detailed in tables. 

In dipping work the least uniform results followed complete immersion in 
dipping, while the thickest dipping mixture produced the heaviest loads at the 
expense of a considerable proportion of clogged tunnels. While the thinner 
mixtures produced lighter loads, these were increased by double dipping without 
undue complication from clogged tunnels. No consistent difference in favor of 
either the jute- or the kraft-faced band was evident. With complete immersion 
the kraft band appeared to retain more of the dipping mixture and clogged to a 
greater extent than the jute when the thickest mixture was used. 

In the banding work 11,488 codling moth larvae (an average of 48 per tree) 
were trapped during the season. Sixty-seven percent of the larvae were found 
in the treated half bands. Of these, 66 percent were dead and 1.2 percent had 
completed development and emerged as moths, leaving the empty pupa skins 
behind. Thirty-three percent of the larvae were found in the untreated half 
bands. Of these, 3.3 percent were dead and 146 percent had completed develop¬ 
ment and produced moths. 

It is pointed out that the use of bands on apple trees where spraying alone 
has failed to reduce heavy codling moth infestations has yielded gratifying 
results at moderate cost, and that it is often possible by banding to trap and 
kill 90 percent of the worms and thus remove before the beginning of the 
following season a serious handicap to effective spraying. 

Large-scale test of orchard sanitatioii to control codling moth.—^Progress 
report, L. F. Steuiveb and A. J. Acxebman (Jour, Boon, Ent, 29 (19S6), No. 4 
pp. 648-658 ).—Sanitary measures which involved a thorough ground clean-up, 
removal of all rough bark and split branches, and the use of chemically treated 
bands were applied by the authors to half of a 46-acre orchard of 31-year-old 
apple trees in southern Indiana during 1934 and 1935. 

“The early destruction or removal of ground debris apparently reduced the 
injury by the apple flea weevil (OrcJiestea palliconm Say) and the apple scab 
in the treated area to such an extent that in 1934 this area produced 59 percent 
and in 1935 19 percent more fruit than the uncleaned block. In 1984 the oper¬ 
ations resulted in an average reduction in worms per 100 apples of 41.9 percent. 
Only a 13.5 percent reduction in worms per tree was effected, however, because 
of the much larger crop. In 1935 the total injuries per 100 fruits was reduced 

47.7 and 66.5 percent, respectively, for the Ben Davis and Collins varieties, 
whereas the reduction in average number of usuries per tree was 29.5 and 

60.7 percent The average reduction in injuries per 100 apples for both varie¬ 
ties was 57.1 percent and for injuria per tree 45.1 percent The 10-acre 

of the cleaned area farthest from the uncleaned block had 64.5 percent fewer 
injuries per 100 apples and 43.2 percent fewer injuries per tree. 

“Control during the second year may be conservatively estimated at 50 per¬ 
cent In 1934 the bands captured 91,000 larvae, which is only 10 percent of the 
total number that entered fruit in the area but certainly a much hig h e r per^ 
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centage of those which normally would have remained in the orchard and com¬ 
pleted their life cycle.” 

Oriental fmit moth control in quince plantings, D. M. Daniel and J. A. 
Cox {New York State 8ta. BuL 669 (1936), pp. 16, figs, P).—The severe damage 
to the quince industry of western New York caused for a number of years by 
the oriental fruit moth, the failure to obtain biological control due to lack oC 
twig infestation, and the experience with peach plantings led to the experi¬ 
mental work with insecticides in 1933, 1934, and 1935 here reported upon* 

The program suggested consists of “seven applications of (1) lead arsenate 
(3 lb.) plus some sticker or spreader, or (2) summer oil (1 gal.) plus nicotine 
sulfate (1 pt.), or (3) Black Leaf 155 (6 lb.). In each of the above alterna¬ 
tives the applications are to begin at the calyx and are repeated every 2 weeks 
throughout the season, the last spray to be applied approximately 1 mo. prior 
to harvest” 

The primary considerations which governed the formulation of the spray 
schedule are the fact that the catei’pillars hatch throughout the entire season 
until harvest time and that the maintenance of complete coverage by spray 
materials is required to prevent the entrance of the worms into the fruit. 

Tests on baits for oriental fruit moth, 1935, S. W. Frost (Jour, Earn, 
Ent, 29 (1936), No, 4, pp. 757-760). —Studies conducted by the Pennsylvania 
Experiment Station in continuation of those for 1934, previously noted (B. S. B., 
73, p. 855), are reported upon, the results of tests of 55 chemicals as attractants 
for the oriental fruit moth being given in a table. 

“The captures for 1935 were very low compared with preceding years and the 
results tlicrefore not as conclusive. Acids hold a prominent place as attractants 
for the adults of the oriental firuit moth. Oleic acid, U. S. P., and oleic acid, 
linolic free, were more attractive than commercial oleic acid. This is strange, 
since linolic acid was very attractive and linseed oil stood among the 10 best 
materials for 1935. Linalool and propyl acetate, which ranked high in 1934, do 
not appear in the list for 1935. These variations may be due to seasonal con¬ 
ditions, some materials working better at higher temperatures than others. 
Conclusions on this point will be reached after the chemicals have been tried for 
several successive seasons. 

“Other malerials such as eucalyptol, linalyl acetate, and cinnamene lend some 
promise.” 

B^ative resistance of selected strains of com to European corn borer, 
G. A. Ficht (Jour. Econ. Ent., 29 (1936), No. 4, pp. 687-691).—In the resistance 
studies by the Indiana Experiment Station reported upon the corns used were 
chiefly hybrids, with a few inbreds, open-pollinated varieties, and top crosses, 
selections being made to provide a wide variety of plant characters which might 
have a bearing on resistance. The procedure followed consisted in the routine 
counting of egg masses naturally laid upon the plants and the determination of 
the average number of eggs per mass. The details are given in four tables. 

Three factors affecting laboratory rearing of European com borer larvae, 
R. Mathes (Jour. Econ. Ent., 29 (1936), No. 4, pp. 691-697, figs. 2). —^A food 
combination consisting of 1-in. sections of cut string beans followed by green 
])eas in the pod with cut ends was found to be most satisfactory in the labora¬ 
tory rearing of European com borer larvae, 

“The efCect of crowding in a rearing tray was to decrease the size of the 
borers when the number of larvae was increased beyond 100 and to increase 
the mortality as the number of larvae was raised from 200 to 300 or 400 per 
tray. Air circulation within the rearing trays as obtained in those trays with 
solid tops and screen bottoms and those with screen tops and screen bottoms, 
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both being subjected to air currents produced by an electric fan operating 8 hr. 
a day beginning with the fifth day, proved most satisfactory. Less air move¬ 
ment resulted in molding and decomiwsition of food, while a greater circula¬ 
tion caused the food to become dry, hard, and unsuitable for the growing 
larvae.” 

Liquid applications to control peach borer and lesser peach borer, S. C. 
Chandler (Jour. Econ, Ent, 29 (J9S6), Eo. 4, pp. ISJf-'ISS). —^The results of 
three seasons’ tests in southern Illinois with liquid applications, including 
paradichlorobenzene dissolved in miscible oils, and dichloropentane for control 
of the peach borer and the lesser peach borer are summarized in tables. 

The practical value of liquid treatments for the peach borer was not demon¬ 
strated, the cost being much greater than that of crystalline apph’cations. With 
the lesser peach borer only a poor control was obtained, paradichlorobenzene 
dissolved in 1 gaL of Dendrol and diluted with water to contain 2 oz. of para- 
dichlorobenzene per pint being the most promising (S2 percent kill). 

The American species of Psychoda (Biptera: Psychodidae), F. del 
Eosaeio (Philippine Jour. 8ci., 59 (1986)^ No. f, pp. 85-148, pis. 6, fig. 1). —^This 
synopsis of the genus Psychoda^ in which the author recognizes and describes 
39 forms (5 being new), includes a synoptic table for the American species of 
the genus. 

Occurrence and sequence of mosquitoes in southeastern Arkansas in 
1935, W. E. Horsfall (Jour. Econ. Ent., 29 (1936), No. 4, pp. 616-679 ).—^The 
data here presented indicate the sequence and distribution of the more common 
species of mosquitoes (23 in number) in the coastal plain of Arkansas. 

Mineral oils as mosquito larvicides, D. R. P. Murray (Bui. Ent. Res., 27 
(1986), No. 2, pp. 289-305). —^In the work reported, “it is shown to be desirable 
to have an oil which readily penetrates the tracheae of larvae. Actual toxicity 
is a secondary matter, for the presence of oil prevents ordinary devdopment. 
The best penetrating oils are shown to be of a medium boiling range (with suit¬ 
able modification for temperature), not involatile enough to be markedly 
viscous, and not volatile enough to give that immediately irritating effect which 
causes the larva to collapse its tracheae and dive without receiving a dose of 
the oil. Other conditions which prevent or hinder normal oiling of the tracheae 
have also been discussed, together with their bearing on the at present accepted 
views as to what are desirable features for a larvicidal oil.” 

Hordeum grasses as hosts of the hessian fly, E. T. Jones (Jour. Econ. 
Ent., 29 (1986), No. 4, pp. 704-710, figs. 2). —^It has been found that due to sus* 
ceptibility to infestation, wide distribution, and life habits similar to winter 
wheat, JET. pusUlum is an important potential host capable of maintaining popu¬ 
lations of the hessian fly in the absence of wheat. pusUlum is slightly less 
attractive than wheat for oviposition by the hessian flies reared from wheat, 
but is more attractive than JET. jubatum, AegUops cglindrica, Elymus vtrginictis, 
Bromus secalvnus, B. tectorum, and Oregon or Italian ryegrass. It is probable 
that host selection is an influencing factor. Puparia produced on H. pusilUm 
grown under semiarid conditions are smaller than puparia from wheat. How¬ 
ever, plants grown in moist soil produce normal puparia. Pot tests involving a 
total of 15 strains of E. pusUlum, JET. Jubatum, H. nodosum, H. murinum, H. 
maritimum, H. gussoneanum, and S. spontaneum reveal these wild grasses to be 
fly hosts but varying somewhat in their susceptibility.” 

Pupal period of the hessian fly, H. H. Wausden (Jour. Econ. Ent., 29 
(1936), No. 4f PP* 701-704)- —observations made of 328 hessian fly pupae in 
Kansas in 1923,1924,1927, and 1928 the pupal period ranged from 6 to 38 days. 
The pupal period for fall-emerging flies was much less than for spring-emerging 
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flies. The length of the pupal period is largely influenced by the temperatures 
prevailing during that period. 

The sorghum midge in the Anglo-Egyptian Sudan, W. C!owi<and {Atm, 
Appl. Biol., 2$ (1936), No. 1, pp. 110-113, pi. 1). — A short account is given of 
the distribution, life history, and damage and control of the sorghum midge in 
the Anglo-Bgyptian Sudan, from which it is reported for the flrst time. 

Synopsis of the Tabanidae of New York, their biology and taxonomy.— 
I, The genus Ohrysops Meigen, B. Segai* (Jour. N. Y. Ent. 8oo., 44 (1936), 
Nos. 1, pp. 51-78; 2, pp. 125-154).—A contribution on the economic importance 
and methods of control, habits, breeding methods, etc., with descriptions of the 
life stages and keys to the immature stages and adults of the New York species 
of Ohrysops, which precede descriptions of species of the genus. 

The author has found an apparent ‘‘preference among the various species for 
certain speciflc parts of the host body. Some prefer the lobe of the ear, others 
the back of the hand, or various other exposed parts of the body. Ohrysops 
species are not common on cattle, but they molest horses, and in the Tropics they 
torture the elephant and the lion, and the reindeer, as well as man.” 

A list of 38 references to the literature is included. 

The Stratiomyidae of Colorado and Utah, M. T. James (Jour. Kans. Ent. 
8oc., 9 (1936), Nos. 1, pp. 33-36; 2, pp. 37-48).—Keys are given to the sub¬ 
families, genera, and species of the dipterous family Stratiomyidae known to 
occur in Colorado and Utah. 

New genera and species of American muscoid flies (Tachinidae: Dip- 
tera), H. J. Reinhaed (Ann. Ent. 8og. Amer., 28 (1935), No. 1, pp. 160-173; 
ahs. in Texas 8ta. Oiro. 78 (1936), p. 19). —^The tachinid genera Politomyia, 
Pantayathus, and Torosomyia are erected, and 10 species from the United States 
and Mexico are described as new. 

Notes on the tachinid genus Pseudotachinomyia, with descriptions of 
two new species (Diptera), H. J. Beinhabd (Ent. News, 4^ (1935), No. 5, pp. 
132-135; ahs. in Texas 8ta. Oiro. 78 (1936), p. 22). —A discussion of the generic 
characters of the tachinid genus Pseudotachmomyia, with a key to the species, 
three in number, of which two are described as new. 

Studies on the higher Diptera of medical and veterinary importance: 
A revision of the genera of the family Muscidae Testaceae Bobineau- 
Desvoidy based on a comparative study of the male and female termi- 
nalia—the genus Cordylobia Griinbeig (sens, lat.), W. S. Patton (Ann, 
Trop, Med. and Parasitol., 30 (1936), No. 1, pp. 57-69, figs. 8). —^This is a con¬ 
tinuation of the contribution previously noted (EJ. S. B., 73, p. 816). 

Studies on the higher Diptera of medical and veterinary importance.— 
A revision of the species of the genus Glossina Wiedemann based on a 
comparative study of the male and female terminalia, W. S. Patton (Ann. 
Trop. Med. and Parasitol., SO (1936), No. 1, pp. 71-89, figs. 22). —^Thls is a con¬ 
tinuation of earlier studies (E. S. B, 74, p. 824). 

Relation of soil utilization to wireworm injury, J. H. Hawkins (Jour. 
Econ. Ent., 29 (1936), No. 4, pp. 738-731).—Experimental data obtained by the 
Maine Experiment Station indicate that “the common field crops grown in 
Maine are affected least when they are grown where the wireworm population is 
consistent with the safety of the crop planted. Fortunately this practice, in 
addition to its value for keeping injuries done to crops by wireworms at a 
minimum, usually adjusts the crop to a soil type well adapted to its growth.” 

Studies on encumber beetle control in 1985, G. E. Gould (Jour. Eoon. 
Ent., 29 (1936), No. 4, pp. 7SJ-735).—It was found by the Indiana Experiment 
Station that in a season of frequent rains and an abundance of the cucumber 
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beetle, which necessitated repeated applications of control methods, certain 
mixtures containing copper fungicides in addition to an arsenical showed decided 
promise for both beetle and cucurbit wilt control. “While the cost of materials 
in sprays was considerably less than dusts, a copper oxychloride-calcium ar¬ 
senical mixture in both dust and ^ray forms gave significant increases in yield 
over the standard 1:9 calcium arsenate-gypsum dust and check plats. Treat¬ 
ments containing barium fiuosilicate. 25inc arsenite, hydrated lime, and copper- 
lime dust had definite injurious effect upon the cucumber plants.” 

The early embryological development of the parthenogenetic. alfalfa 
snout beetle Brachyrhinns ligustici F. H. Butt {Ann* Ent* Boo. Am&r., 
29 (1936), No. 1, pp. I'-IS, figs, fid).—This contribution is presented wl^ a list 
of 16 references to the literature. 

liarger apple cnrcnlio in Wisconsin, P. O. Kitcher (Jour. Boon. Ent., 29 
(1936), No* 4, pp. 697-761).—Work with the larger apple curculio Tacltypterflus 
qiiadrtgihhtis magntis List, conducted by the Wisconsin Experiment .Station in 
the Kickapoo Valley district during 1934-35, is reported upon. Most of the 
injury caused by this pest is the result of its spring feeding and the egg punc¬ 
tures made when the apple fruits are from 0.26 to 1 in. in diameter.' When fur¬ 
ther growth occurs, probably because of injury to the vascular system, only the 
tissue surrounding each puncture grows and a crater is gradually formed with 
the old puncture at its bottom. 

Two parasites, Microtracon tach/ypteri Mues. and Eurytoma tytodenmtis 
Ashm., were found parasitizing the larvae in one lightly sprayed orchard, rang¬ 
ing from 40 to 63 percent in Wealthy drops beneath trees bordering a woods. 
In the laboratory the application of lead arsenate 3:50 with 1 lb. of dried milk 
reduced new-generatlon curculio feeding by 65 percent and killed 27 percent of 
the beetles. Counts of spring and summer injury made in 1935 on 14 trees 
heavily infested in 1934 ifiiowed a total reduction of from 25 percent of injured 
fruit in 1934 to 7 percent in 1935. The experiments conducted suggest that the 
application of a good repellent at the critical spring period might be of great 
benefit. It is concluded that the wholesale removal of wild hosts would not 
reduce the number of curculios now in apple or<Aards but might actually in¬ 
crease the population by forcing over curculios that would normally confine 
themselves to the wild host. 

Cnrcnlionidae (Col.) attacking cultfvated plants, G. A. K. Mabshaxl 
(Bui. Ent. Res., 27 (1936), No. 2, pp. 263-269, figs. fi).—^Five curculionid weevils 
injurious to cultivated plants In Africa and two in south India are described as 
new to science. 

Xotes on biologies of nut infesting weevils, O. Eumfe and B. Isely (Jour. 
Kans. Ent. Boc., 9 (1936), No. 1, pp. 13-16). —An account is given of a cursory 
study made from 1930 to 1933 of nut weevils in northwestern Arkansas, in 
which State a combination of species destroys from 50 to 90 percent of the 
acorn crop. Notes are given on six species of Curculio (Balaninus) that have 
been reared, four, including 0. pardalis Ghittn., 0. baculi Ghittn., an undeter¬ 
mined species near O. parvidens Ghittn., and the chestnut weevil from acorns; 
one, C. auriger Casey, from chinquapin; and one, the pecan weevil, from hick¬ 
ory. In addition, a species of Conotraofielus was found associated with the 
species of Curculio attacking acorns. A secies of Conotraehelus was also 
reared from hickory nuts and another from walnuts; both of these were 
summer pests causing an early drop but did not occur in the nuts at harvest, 
and consequently are not associated with weevils of the genus Curculio. 

The life cycle of but three species of CurouMo have been reported in detail, 
these by Moznette, Bissell, and Adair (E. S. B., 64, p. 749). Beference is also 
made to the life history studies by Brooks of ComtracJielus attacking walnuts 
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and hickories in West Virginia (B. S. B., 23, p. 261) and of Omy^uUo (B. S. B., 
47, p. 556 ; 62, p. 250). 

Ants—^how to combat them, W. P. Funt and W. B. McCauley (Illinois 
8ta. Giro, 456 (1936), pp. 8, figs, 8).—A description is given of some of the 
common kinds of ants occurring in and about Illinois houses and the best 
means known for combating them. 

A list of the ants of Texas, M. B, Smith (Jour. N. Y, Ent. fifoo., 44 (1936), 
No, 2, pp, 155-170),—A list is given of 172 ant forms with records of their 
occurrence in Texas. 

^ The genera of parasitic wasps of the braconid subfamilF Enphorinae, 
with a review of the NeareUc species, 0. P. W. Muesebeok (U, 8, Dept. Agr,, 
M%8 C.^u1}, 241 (1936), pp. figs, 2 ),—^Following a brief introduction, a pres¬ 
entation of the synonymy of the subfamily Buphorinae, its classification, and a 
key to the genera, 14 genera are recognized, and the forms by which they are 
represented, including a total of 12 new species and 11 new combinations, are 
considered. ‘ ^ 

ilfe#oo»t«.Haliday is said to be the largest and best-known genus of the sub- 
iamily and* to contain a number of species that are of appreciable economic 
importance in the control of certain injurious insects. Most of the species the 
habits and biolbgy of which have been investigated are internal parasites of 
lepidopterous larvae, as, for example, M, vulgaris (Cress.), a common gregari¬ 
ous parasite of cutworms; M, hypha/ntriae Riley, an abundant polyphagous 
species; M, Toamtegei Vier., a parasite of the beet webworm and other pyralids; 
and M. versicolor ,(Weam,), Imported from Europe to aid in the control of the 
brown-tail and satin moths. Certain other species of Meteorus are parasites 
of coleopterous laryae. These have been less thoroughly investigated, but this 
host association has been definitely established for some forms. All other 
genera of the subfamily the habits o£ which are known are internal parasites 
of adults of Goleoptera, or of the nymphs or adults of Heteroptera. 

A preliminary report on the use of the egg parasite Trichogramma 
minutum Biley for the control of the sugarcane borer, H. A Jaynes and 
B. K. Bynum: (Sugar Bui,, 14 (1936), No, 19, pp, 1-4 )-—^The authors report that 
none of the following factors showed any consistently b^eficial results from 
T, minutum releases for control of the sugarcane borer: ‘‘Increase in the per¬ 
centage of parasitization of borer egg clusters; decrease in the percentage of 
infested stalks or of borer-damaged joints in the total cane; increase in yid.d 
of sugar per ton of cane; increase in tons of cane per acre; [and] increase in 
pounds of sugar per acre. Thus, the results of these experiments conducted 
during the past three seasons show that releases of T. minutum are of no value 
as a control for the sugarcane borer in Louisiana. The colonization of Trkt/uh 
gramma as a field practice for the control of the sugarcane moth borer is there- ^ 
fore not recommended.” 

A biometiiciil study of two morphologically similar species of Tricho¬ 
gramma, M. F. Bowen (Ann, Ent\ 8 oo, Amer,, 29 (1936), No, 1, pp, 119-125, 
fiffs, 4 ),—^A comparison is made of the productivity, longevity, and develop¬ 
mental period of two structurally similar species of Tridhogramma, when both 
are subjected to similar environmental (experimental) conditions. One of the 
species is from Massachusetts, in which the general color of the females is 
light ydllow and the males a dark olivaceous brown, and the other from Lou¬ 
isiana, in which the general coloration of both the males and the females is a 
dark olivaceous brown. 

Statistically significant differences in productivity, longevity, and develop¬ 
mental period were found. Gross-breeding tests demonstrate that they are not 
interfertila Since both species were at the same time reared under the same 
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conditions, the differences noted are believed to be hereditary. Under the con¬ 
ditions of this study the Massachusetts species exhibits greater variability than 
the Louisiana species in all the characters studied except developmental period. 

Ihvestigatioiis on Trichogramma lutea Gir. as a parasite of the cotton 
bollworm (Heliothis obsoleta Fabr.)f F. S. Pabsons and G. 0. Ullxett (Bui. 
Ent. Res , 27 (1986), No. 2, pp. 219-285, figs. 5).—Some of the problems involv^ 
in the estimation of parasitism in populations of bollworm eggs by T. luteu in 
the Union of South Africa are discussed. Investigations in rain-grown crops 
are described, and results are quoted from a typical experiment in maize 
wherein the percentages of parasitism recorded in a large number of equal sec¬ 
tions of the crop are regressed on proportionate larval survival. Although the 
egg parasitism ranged from 21.2 to 82.3 percent, differences in larval popula¬ 
tions were inappreciable. An explanation for this is offered in an analysis of 
the effect of various mortality factors. It is pointed out that another egg para¬ 
site, Phanurus uUyetti Nixon, is prevalent before T. Utea appears and accom¬ 
plishes much that was hoped for from the attempted* earlier introduction of 
Trichogratruncb. ^ 

Two new egg-parasites of Batocera (Col., Laxniid*) in Malaya» G. Feb- 
mtHE (Bui Ent. Res., 27 (1986), No. 2, pp. SSl-SSS, figs. S).—A chalcid reared 
from eggs of B. ruins L. in Malaya is described as new under the name 
Louricia ovivora n. g. and n. sp., and another as Ooencyrtus latocerae n. sp. 

The physical ecology of Microplectron fnscipennis Zett. (Hym«, Ohalc.), 
G. C. Ulltett (Bui Ent. Res., 27 (1986), No. 2, pp. 195-217, figs. 13).—This con¬ 
tribution deals with the chalcid ilf. fusdpennis, an important parasite of the pine 
sawfly (Diprion sertifer Geoff.) in Europe and now being introduced into the 
Gaspd Peninsula of Canada to combat the spiuce sawfly (D. polytomum Htg.). 

Heat treatments for control of bulb mite on tuberose, 0. A Weigel and 
R. H. Nelson (Jour. Econ. Ent., 29 (1936), No. i, pp. 7ii-749).—In small-scale 
tests made by the authors during 1984 it was found that treating tuberose 
(Polianthes tulerosa) bulbs in hot water at 110® P. for 1 hr., or with vapor 
heat at 114® for 1 hr., is completely effective against all stages of the bulb mite. 
“The treatments that were found to be effective against the root-knot nematode 
(JSeterodera marioni) (hot water at 116® for 1 hr., 118® or above for 0.5 hr., 
and vapor heat at 122® for 0.5 hr.) are therefore also effective against the 
bulb mite, 

“Tolerance tests with both types of treatments at the temperatures and dura¬ 
tions herein indicated have shown that the dormant bulbs of either the flowering 
size or planting stock are not adversely affected, and that application of treat¬ 
ments on a commercial scale is practical.” 

Latrodectus geometricus Koch in southern Florida, J. F. W. Peabson 
(Science, 83 (1986), No. 2161, pp. 522, 525).—Attention is called to the occur¬ 
rence of L. geometneus in southern Florida, where it is thought to be the 
dominant form of the genus. It appears to be less aggressive than L. mactms. 

ANIMAL PEODUCTIOM 

[Investigations with livestock in Arizona] (Arizona 8ta. Rpt, 1935, pp. 36- 
43, 86-89, fld).—Studies with beef cattle yielded data on the mineral deficiencies 
of Arizona range grasses, seasonal changes in the diemical composition of range 
gras^. foraging habits of cattle, and a study of the relation of type and 
conformation to the economy of gain and killing qualities of range steers. 

Poultry tests supplied information on the effect of backcrossing and reciprocal 
crosses on egg production in the offspring, locally produced grains in the 
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poultry ration, environmental factors and their effect on the natural egg cycle, 
and a comparison of certain local Arizona feeds. 

[Livestock investigations in Kentucky] {Kentucky 8ta, Rpt. 1935, pt. 1, 
pp. 14-16, 83-39, 59, 60, 62, 63). —^Beef cattle tests yielded information on the 
feeding value of No. 1 Korean and Lespedessa sericea hays; the cost of producing 
beef; and gain and economy of ffni^ing cattle in the barn and on pasture, and 
pasture production at the Western Kentucky Substation. 

Tests with swine produced results on the cost of producing pork, pasture for 
swine, and distilleiy slop for hogs. 

Results obtained in sheep studies are reported on rye pasture v. bluegrass 
pasture for ewes with lamb, roughages for bred ewes, and cost of producing 
lambs. 

Poultry experiments yielded data on the effect of age of breeding stock and 
crossbreeding in the turkey, vitamin D and embryo development, the lipoid 
phosphorus, iron, and copper contents of egg yolk, starting and laying rations 
for chicks at the Robinson Substation, and high and low protein rations for 
chicks at the Western Kentucky Substation. 

Results are also noted from studies of the arsenic content of the tissues of 
rats and baby chicks and of the effect oi boron on the growth of rats. 

[Livestock investigations in Tennessee] (T&tmessee 8ta. Rpt, 1935, pp. 
13-21, 30). —^Results obtained in tests with beef cattle are reported on the value 
of adding dicalcium phosphate to a standard steer-feeding ration; on the amount 
of giain necessary to feed 2-year-old steers being finished on grass, the value of 
different ways of feeding corn grain to baby beeves, and whether winter finish¬ 
ing of baby beeves was profitable at the Middle Tennessee Substation; and at 
the West Tennessee Substation on the amount of grain necessary for most 
economical finishing of baby beeves, all by M. Jacob. 

In cooperation with the U. S. D. A. Bureau of Animal Industry the Middle 
Tennessee Substation obtained information on the value of feeding grain to 
breeding ewes in the production of early spring lambs, by Jacob. 

The results of analyses of corn-sorghum silage and of grass silage from con¬ 
crete and trench silos are reported, by G. A. Shuey. 

The effect of some reagents on the ‘‘filtrate factor’* (a water-soluble 
vitamin belonging to the vitamin B complex and preventing a dietary der¬ 
matitis in chicks), S. Lepkovsky and T. H. Jukes {Jour. Biol. Chem., 114 
{1936), No. 1, pp. 109-116). —^This contribution from the California Experiment 
Station has provisionally applied the name filtrate factor to the water-soluble 
vitamin, prepared from an aqueous extract of beef liver as previously noted 
(B. S. R., 75, p. G81), which prevents the dermatitis produced in chidis by 
feeding a healed diet of natural feeding stuffS. 

This factor was not precipitated by barium hydroxide in aqueous or alcoholic 
solution and is not destroyed by bromine water, ferric chloride, dilute nitric acid, 
sodium bisulfite, h^diogen peroxide, or hydrogen sulfide, and only slightly re¬ 
duced in potency by nitrous acid. It was partially inactivated by warming with 
sodium hydroxide and completely inactivated by warming with a mixture of 
ferric chloride and sodium hydroxide. Charcoal, lead sulfide, and fuller’s earth 
failed to adsorb the factor from acid solution. Its curative effect on induced 
dermatitis in chicks was again demonstrated. 

The distribution of the “filtrate factor” (a water-soluble vitamin be¬ 
longing to the vitamin B complex and preventing a dietary dermatitis in 
chicks) in certain feedingstnffs, T. H. Jukes and S. Lepkovsky {Jour. Biol. 
Chem., 114 {1936), No. 1, pp. 111-121, fly. I),—CJontinuing this line of investiga- 
104565—36——6 
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tion, a tabulation of the r^tive values of several common feeding stuSs with 
reject to the filtrate factor is presented. 

It is shown that growth rates in chicks on a suboptimal level of the filtrate 
factor were relatively proportional to the amount fed. The results indicated 
that by multiplying the percentage of each ingredient in the ration by its re¬ 
spective filtrate factor value and adding the products a rough estimate of the 
protective value of the ration may be obtained. If the sum is less than 1, a 
deficiency in the diet is indicated. Certain feeding stuffs have shown con¬ 
siderable difference in potency of the filtrate factor value and of the human 
P-P factor, indicating that these two may not be identical. 

The provitamin D of heat-treated cholesterol, M. L. Hathaway and D. B. 
Loss (Jour, Biol, Chem., 113 (1936), No. i, pp, 105-110), —^The method of Hart 
et aL (E. S. R., 66, p. 595) was used to test on chicks the activity of provitamin 
D produced by heat treatment of cholesterol. The supplements to the ration 
were reference cod-liver oil (95 U. S. Pharmacopoeia units per gram), irradiated 
ergosterol in maize oil, crude cholesterol, purified cholesterol, and heated puri¬ 
fied cholesterol. All the cholesterols were irradiated with ultraviolet light. 
The purified cholesterol was prepared from crude cholesterol through the use 
of dibromide, and a sample of it was heated in an oil bath at 200*" C. for 2 hr. 
and then recrystaUized from hot alcohol. 

The results of a preliminary assay indicated that 1 Steenbock rat unit or 
0.5 mg of crude dbolesterol was effective in protecting the chick from rickets, 
but that the same number of units of purified cholesterol was ineffective. The 
results of further assays showed that 10 Steenbock rat units of cod-liver oil, 
irradiated crude cholesterol, or irradiated heated purified cholesterol per 100 g 
of food adequately protected the chick, and that 5 rat units did not give adequate 
protection except in the case of crude cholesterol Irradiated ergosterol fed 
at levels of 100 Steenbock rat units per 100 g of ration was about equivalent to 
5 rat units of heated purified (fiiolesterol and 300 rat units to 10 of heated puri¬ 
fied cholesterol. These results confirm the observations of Waddell (B. S. R., 
72, p. 888). 

This investigation has given evidence that the provitamin D of crude cho¬ 
lesterol was destroyed by purification through dibromide, and that a new pro¬ 
vitamin was formed in the purified cholesterol by heat treatment. Levels of 
from 2.5 to 5 mg per 100 g of ration of heat-treated purified cholesterol com¬ 
plete protected the chick. As shown by the chick, the vitamin D of irradiated, 
heated, and purified cholesterol has properties resembling more closely the 
natural vitamin D of cod-liver oil than that of irradiated ergosterol 

The comparative antirachitic activity of several fish liver oils and other 
sources of vitamin D for the chicken and the rat, A. Black and H. L. 
Sassahan (Amer, Jour, PMrm,, 108 (1936), No, 6, pp, 337-843),—In a series 
of comparative tests with rats and chicks, it appeared that on the basis of 
U. S. P. XI D units, tuna fish oils are approximately one-half as active as liver 
oils of cod, swordfish, halibut, and mackerel, and irradiated cholesterol D, each 
of which contain vitamin D with about the same activity for chickens. Irra¬ 
diated phytosterol, or unsaponifiable matter from alfalfa, was similar to irradi¬ 
ated ergosterol in its activity. 

An experimental study of the rdation between the uropygial gland and 
vitamin 1> deficiency in chicks, E. F. Mtuephy (Jour, Apr, Res, [U, 8,}, 53 
(1933), No. 1, pp, €7-71, fig, f).—In this study at the Maine Experiment Station, 
the uropygial glands were removed from 50 of 100 Rhode Island Red r*hi<»Trg at 
2 weeks of age, the remaining 50 serving as normal controls. Badi of the 
two groups was divided into five lots of 10 chicks each and placed on esperi- 
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ment at 3 weeks of age, all lots receiving the same basal rachitic ration. 
One lot from each group was subjected to one of the following treatmente—no 
source of vitamin D, prophylapsis in the form of 5 min. daily ultraviolet irra¬ 
diation (considered suboptimum) or in the form o£ 0.5 percent of cod-liver oil 
in the ration, or a curative treatment following 5 weeks on a rachitic diet in 
the form of 20 min. daily ultraviolet irradiation or 0.5 percent of cod-liver oil 
in the ration. 

In each instance weekly growth rates of the experimental and control lots 
followed practically parallel courses and bone analyses failed to show any sig¬ 
nificant differences in the total bone ash content between groups. It is con- 
duded that the lack of the uropygial gland in chicks does not preclude the utili¬ 
zation of ultraviolet irradiation in the production of vitamin D. 

Effect of manufacture on the quality of nonoily fish meals, R. W. Habbi- 
soN, A. W. Anderson, and S. B. Pottingbr (U. 8, Dept Com., Bur. Fisheries, 
Invest. Rpt, No, 30 (1935), pp. II+SO, fiff. 1). —^High drying temperatures were 
detrimental to the quality of nonoily fish meals for both protein and vitamin G 
values, particularly the latter, fiame-dried meals proving decidedly inferior in 
quality. Removal of water extractives in the wet process of manufacture 
slightly improved protein quality, but decidedly lowered the vitamin G value of 
the resulting meal. The greater tonnage secured from dry rendering tended to 
offset the greater cost involved in this process. The advantages of vacuum dry¬ 
ing over steam drying are more pronounced in the dry rendering than when the 
wet process is used. 

Inspection of feeds, W. L. Adams and A. S. Knowies, Jr. (Rhode Ishmd 
8ta. Ann. Feed Ciro., 19S6, pp. 15). —^The guarantees and analyses for protein 
and fat of 231 samples of commercial feeds collected for official inspection dur¬ 
ing 1935 are presented (B. S. R., 74, p. 243). 

Weight losses in frozen foodstuffs: Chilling, freezing, and storage 
changes, M. W. Tuohschneid (Cold Storage, 39 (1936), No. 455, pp. 38, 4S ).— 
In investigations by the Technological Laboratory of Leningrad, the freezing of 
beef caused weight losses of 1.2 to 1.7 percent; mutton, 1.8 to 2.2 percent; and 
fish, 2.2 to 2.8 percent. All foods studied, induding meat, fidi, poultry, eggs, 
butter, and fruit and vegetables, showed a constantly progressive loss in weight 
with increased length of the storage period. 

Composition, digestibility, and nutritive value of samples of grassland 
products, S. J. Watson and E. A, Horton (Jour. Agr. Sd. {England}, 26 
(1936), No. 1, pp. 142-154, figs. S).—^This contribution from the Agricultural 
Research Station, Jealott’s Hill, presents a tabulation of the composition, diges¬ 
tibility coefficients, and digestible nutrients of a large number of feeding stuffs 
classified as fresh grass, hays, silage, artificially dried fodders, and miscellane¬ 
ous feeds. Curves are presented to permit the estimation of starch equivalent 
and protein equivalent values of feeds from the crude protein content as deter¬ 
mined by analysis. 

The composition and nutritive value of marrow stem kale and thousand 
head kale, 11. E. Woodman, R. E, Evans, and A. Eden {Jour. Agr. Sci. {Eng¬ 
land}, 26 (1936), No. 2, pp. 212-238). —This is a report of extensive composition 
studies and digestion trials on two important varieties of kale, conducted at 
the School of Agriculture, Cambridge. 

Thousand headed kale is considerably higher in dry matter than the marrow 
stem kale but ordinarily yields considerably less green material per acre. In 
both varieties the marrow contains a high percentage of sucrose and invert 
sugar. Both varieties were characterized by a high protein content, relatively 
low fiber content, and a high percentage of mineral matter, particularly lime, 
chlorine, potash, and sulfur, being mudi superior to swedes in this respect 
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The nutrients were found to be highly digestible, comparing favorably with 
young pasture grass, while on the basis of starch equivalent in the dry matter 
both varieties compared favorably with swedes. 

Growth stimulating properties of grass Juice, G. O. Kohxeb, G. A. Elve- 
HJEM, and E. B. Habt (Scienoe, 83 (1936), No. 2158, p. W, fig. I).—In continua¬ 
tion of earlier studies (noted on p. 90), this note reports that young male 
rats receiving mineralized milk produced on winter rations grew an average of 
2 g daily. When this milk was supplemented with 3 cc of fresh, clear Ken¬ 
tucky bluegrass juice, the rate of growth was increased to 4+ g per day. Water- 
soluble factors in the freSh tissues of the grass were considered responsible for 
stimulating the growth. 

The latest methods of silage-making, P, D. Henning (FumUng in 8o. 
Africa, 11 (1936), No. 122, pp. 199-201, figs. 3).—In silage-maMng experiments 
at the Stellenbosch-Elsenburg College of Agriculture lots of alfalfa were ensiled 
without preservative, with 2 percent and 3 percent of molasses, with mineral 
acid (pH 4.13), and with 5 percent of corn meal. Alfalfa ensiled alone devel¬ 
oped a high butyric acid and low lactic acid content and was unfit for feeding, 
while the addition of com meal gave very similar results. The addition of 2 
percent molasses greatly reduced and 3 percent molasses completely prevented 
butyric acid development, while the lactic acid content was greatly increased, 
resulting in a desirable silage. The addition of mineral acid gave the most 
satisfactory results, but the local price of the add made the cost prohibitive for 
practical use. 

The preservation of silage, W. D. Rsn) (New Zeal. Jour. Agr., 51 (1935), 
No. 3, pp. 139-143). —^Using small experimental silo units, the New Zealand 
Plant Eesearch Station has investigated the effect on the resulting silage of 
adding a number of preserving agents, induding lactic add cultures, whey, 
molasses, and hydrodiloric add, to a number of crops ensiled at various stages 
of maturity. 

In practically every case the treated lot of silage was of superior quality to 
the untreated control lot. The addition of lactic add cultures or whey with 
molasses gave excellent results and is recommended as the most practical treat¬ 
ment, but molasses alone gave satisfactory results. The addition of hydro¬ 
chloric add produced a good product provided that air was entirely exduded, 
but the cost under local conditions was considered prohibitive. 

Paths of excretion and mineral balance in animals drinking saline and 
alkaline waters, Y. G. HErxEB and M. Haddad (Jour, Biol. Chenv., 113 (1936), 
No. 2, pp. 439-447). —Continuing this series of investigations (E. S. E., 75, p. 
237), the degree of retention and paths of excretion of certain mineral elements 
ingested in the drinking water have been determined. Only data obtained on 
rats are herein reported, although cattle, hogs, and guinea pigs have also been 
included in the course of the study. 

Approximately 90 percent of the chlorides is excreted in the urine, though 
fecal chlorides increased when acid-produdng ions accompanied the intake of 
the chlorides. Greatest chlorine retention resulted from ingestion of calcium 
chlorida Sulfur excretion is usually about equally divided between the urine 
and feces. Increasing the sulfur intake increased its retention and also its 
presence in the urine. The degree of calcium retention tends to follow the rate 
of intake, with most favorable storage resulting from ingestion of calcium 
chloride. The content In the urine was comparatively low, the feces carrying 
away the greater portion of the excess. Magnesium absorption tends to paralld 
the calcium reaction, though a higher percentage of the excreted portion was 
found in the urine. A large percentage of phosphorus is excreted in the feces, 
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especially in tbe presence of large amounts of either calcium or magnesium. 
Increasing the phosphate intake causes a sudden increase of retention and also 
the percentage excreted in the urine. 

The influence of the plane of nutrition on the manner of heat disposal 
by cattle, M. Kbiss (Amer. Jour, Physiol,^ 116 (1936)^ No. 2, pp. 262-273, 
figs. 4 ).—^In trials conducted by the Pennsylvania Experiment Station it is 
shown that the percentage of heat lost by vaporization of water, the total therms 
of metabolizable energy ingested, and the amount of water consumed follow 
strikingly paiaUel courses. In practically aU cases, any change in the metaboliz¬ 
able energy intake was followed by a change in the percentage of vapor heat 
loss in the same direction. 

It is concluded that the assumption that individual animals eliminate the 
same proportion of heat by water vaporization regardless of the plane of nutri¬ 
tion is not justified. 

Fattening good, medium, and common grade steers, F. L. Bentley and 
P. T. Ziegler {Pennsylvania Sta. Bui 829 (1936), pp. 12, figs. 7).—In order to 
determine the grade of feeder steers that would be most profitable under market 
conditions, three lots of good, medium, and common steers, respectively, were 
fed in each of 4 yr. All of the lots received the same ration hand-fed according 
to appetite. The ration consisted of corn-and-cob meal, a protein supplement, 
corn silage, and mixed hay. In the first two trials the supplement was equal 
parts of cottonseed meal and linseed meal, in the third trial cottonseed meal, 
and in the fourth tiial pea-sized cottonseed. The feeding period was 168 days 
in each test. 

The average cost of lOD lb. of gain for all trials was $8 for the good grade, 
$7.70 for the medium, and $7.68 for the common. The average return was $1.26, 
$1.39, and $1.27 for each 100 lb. of com-and-cob meal fed for the respective 
grades, while the average net return per steer was $10.32, $13.73^ and $10.98. 
The hogs following the steers were able to make an average of 15 lb. of pork 
per steer, and each steer was credited with producing 3 tons of manure. 

Although in these trials the medium and common grades were more profitable 
than the good grade, the good grade steers used sold to the feeder at an average 
premium of G2 ct. and $1.03 per hundredweight over the medium and common 
steers, and since it cost practically as much to produce the poor grades of cattle 
as the better grade, it is estimated that if the fbeder had raised his own stock, 
the good grades would have had] a gross income of 1.5 and 8.25 percent greater 
than the medium and common grades, rei^ectively. 

The influence of various factors upon the growth and quality of fine 
wool as obtained from Merino sheep, D. S. Bell, D. A. Spencer, and J. I. 
Hardy (OMo Sta. Bui 571 (1936), pp. 57, figs. 15).—The stated objects of this 
extensive investigation, conducted jointly by the station and the IT. S. D. A. 
Bureau of Animal Industry, were to determine the seasonal rate of linear 
growth of fine wool produced by Merino sheep under a good system of feeding 
and management; the influence of sex, pregnancy, yeaning, breed, age, and 
seasonal condition of the feed supply on the rate of growth of fine wool fibers 
of such sheep; and the influence which various factors exert on the growth and 
quality of wool, through a comparison of the fleece production by American and 
Tasmanian Merino sheep kept under similar conditions of feeding and manage¬ 
ment and under dimatic conditions prevailing in Ohio. 

Under continuous good feeding and management it is indicated that the 
stage of wool growth had no noticeable effect on the rate of wool growth. 
Neither did sex:, age, nor pregnancy appear to influence the rate of wool growth. 
However, wool growth during any period of the year is subject to acceleration 
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or diminution due to outside influences such as seasonal condition of the feed 
supply, the process of yeaning, or inception of lactation. 

The Tasmanian Merinos consistently produced wool of greater fiber length 
than did the American Merinos; also response to outside influence causing accel¬ 
erated or diminished wool growth was more pronounced among the former. 
Averaging the results from the female offspring of the respecthe breeds, the 
American Merinos and the Tasmanian Merinos produced an average of 16.19 
and 13.73 lb. of grease wool and 5.99 and 7.18 lb. of scoured wool, respectively, 
per 100 lb. of live weight. The two lots of wool averaged 10.34 and 11.24 per¬ 
cent moisture, 28.08 and 14.79 grease, 24.77 and 21.34 dirt, and 37.03 and 52.33 
percent clean wool, respectively. On this basis, the Tasmanian breed pro¬ 
duced 16.89 lb. more clean wool per 100 lb. of wool sheared than the American 
breed, thus indicating the fallacy of using the yield of unscoured wool as a 
measure of a sheep’s wool-producing efficiency. The fleece of the American 
flock contained on the average 47.2 p^cent more grease and also 39.6 percent 
more adhering dirt, apparently because grease supplied the adhering medium for 
tl^e dirt. The high grease content did not afford exceptional protection against 
weathering, this factor apparently being more closely associated with length 
and density of the fleece than with grease content. 

The two groups of sheep were judged to produce fleeces of about equal 
density, yet laboratory tests showed that the Tasmanian breed possessed from 
8,000 to 20,000 more wool fibers per square inch of skin area than the Ameri¬ 
can sheep. Density of wool fibers ranged from 45,821 fibers per square inch in 
a Tasmanian ewe to 11,834 fibers per square inch in an American ewe. Age 
also affects density of fiber, 7-year-old ewes producing only from 66 to 68 percent 
as many fibers as when they were 2-year-olds. Neither abundant wool oil pro¬ 
duction nor wrinkling were found to contribute to density of wool fiber. A study 
of cross sectional diameter and uniformity of adjacent wool fibers showed 
marked variation in diameter of wool fiber produced on different parts of the 
body and also showed that in adjacent fibers one may be three times the 
diameter of the other. Extreme wrinkling was adjudged detrimental to fiber 
uniformity throu^out the fleece. 

The American Merinos proved superior to the Tasmanian Merinos in all phases 
of meat production. The authors stress the possibility of improving the fleece 
of American Merinos by selecting breeding stock for less grease, fewer wrinkles, 
greater length of staple, more uniformity of fineness of fiber, greater density 
of wool per square inch of skin area, and greater weight of clean wool per 100 
lb. of body weight. 

The influence of pregnancy and lactation on Merino wool prodnetion, 
V. Bosman (On&erstepoort Jour, Vet, 8ci. and Anim, Indus,, 4 (1985), No, 2, 
pp. 531-556), —^The average measured thickness of wool fiber of a group of 
Merino ewes during pregnancy and lactation and of the upper growth and lower 
growth of dry ewes was 20.19, 18.86, 20.29, and 20.97^1, respectively. It is con¬ 
cluded that pregnancy does not affect the wool fineness but that during lacta- 
fion wool of finer quality number is produced. It is further suggested that 
change in the fineness of wool fiber due to lactation should be considered where 
fleece characteristics are studied from a genetic standpoint. 

Studies of growth in swine.—n, Energy metabolism in swine [trans. 
title], K. Bbeerem {Beret, Fors0g8lab, K, Vet, og Landboligjskoles [Benmarki, 
162 (1935), pp. VII+[11-^-269, figs. 16; Eng. aJbs,, pp. 192-200).—-This study has 
as its object the determination of the energy requirements for maintenance, 
growth, and fattening in swine and also the gain in energy in young growing 
pigs. Eifty-six metabolism and 155 respiration experiments were conducted. A 
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detailed account of these trials along with the composition and digestibility of 
all feeds involved is presented in tabular form. 

The results indicate that (1) the digestibility of the most important nutrients 
as calculated for ruminants (Kellner’s digestion coefficients) corresponds rather 
closely to that iound for swine, (2) the amount of metabolizable energy for 
swine is from 10 to 15 percent higher than for cattle, due to less methane fer¬ 
mentation in swine, and (3) Uie net energy value of feeds is 30 percent greater 
for fattening swine than for fattening cattle, 45 percent greater for mainte¬ 
nance of swine than for fattening cattle, and 25 percent greater for growth and 
fattening of swine than for fattening cattle. 

Formulas for calculating the energy requirements for maintenance and pro¬ 
duction in swine and also graphs indicating the gain in energy at various stages 
of gi-owth are presented. 

The net energy requirement of bacon pigs (maintenance and produc¬ 
tion) ranging from 15 to 90 live weight, and the effect of certain 
factors [trans. title], H. Kdin and T. Helleday (Meddel, Centralanst, Forsoksv. 
Jordbruksomradet [iSM?ode»], No. U9 (1935), pp. 92+121, figs. 9; Eng. abs., 
pp. 88-91). —Combining the results of certain American, German, and Bussian 
tests wilh extensive feeding trials conducted in Sweden, formulas are presented 
for calculating the normal growth rate of bacon pigs between 15 and 90 kg live 
weight and the net energy requirements, expressed as food units, for mainte¬ 
nance and production at various stages of growth. On the basis of these data, 
an attempt has been made to determine the effect of certain factors as season, 
type of housing, and level of feed intake on the metabolism of the animals. 

The influoiice of previous feeding on the nitrogen excretion of fasting 
birds, J. 0. Fritz, W. A. Hendricks, and H. W. Titus (Amer. Jour. Physiol., 
115 (1936), No. 2, pp. 281-286, fig. I).—In this investigation at the U. S. D. A. 
Beltsville Besearch Center the daily rate of nitrogen excretion was determined 
for five groups of birds, each receiving a different source or level of protein 
feed over a 5-day feeding period, an 8-day fasting period, and an additional 
5-day feeding period. The nitrogen excretion of birds on a previously high 
protein level showed a steady decline during the first 3 days of fast, while those 
previously on a low protein level declined the first day with an increase on the 
third day of fast. Three days of fasting freed the body of all stored nitrogen, 
the level and rate of excretion being very similar for all groups from the third 
to the eighth days of fast with neither the source nor level of previous feeding 
having any pronounced influence on the quantity of nitrogen excreted. 

A factor in the milk fattening ration: The milk absorbing efficiency of 
certain grains and rations used for crate fattening poultry, L. Payne and 
F. Santo (Am&r. Creamery and Poultry Prod. Rev., 81 (1936), No. 22, pp. 806, 
816, fig. 1). —^This study at the Kansas Experiment Station gives information on 
the milk-absorbing capacity of eight single ground grains and two ground grain 
mixtures. When allowed to soak in milk at room temperature for 24 hr. the 
quantity of milk absorbed ranged from 21.1 gaL per 100 lb. of ground milo to 
67.1 gal. per 100 lb. of ground whole oats, all others falling within a range of 
30 to 45 gal. There was no apparent relation between the moisture content of 
the grain and the amount of milk it would absorb. 

Feeding experiments with oats as grain for hens [trans. title], H. BOnger 
(Arch. OeflUgelk., 9 (1935), No. 5-6, pp. 137-149; Eng. ahs., pp. 148, 149).— 
Feeding experiments over a 6-mo. period were conducted at five different experi¬ 
mental stations to determine whether oats could replace wheat in the ration 
for laying hens. The oats were readily consumed, and when fed exclusively the 
hens ate an average of 62 g daily. The consumption of mixed feed was not 
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decreased due to the presence of oats in the ration, and no ill effects resulted 
from the higher crude fiber intake. There was no reduction in egg production 
or in size of eggs, and body weight was equally well maintained on the oat diet. 
Approximately four parts of wheat can be replaced by five parts of oats with¬ 
out lowering the value of the ration. 

Observations on the mineral metabolism of pallets^ H, R. H. Oomkon 
(Jou 7 \ Agr. Sci. [England-^, 26 (1936), No. 1, pp. 85-100, figs. 4).—Continuing 
this series of studies (E. S. R., 72, p. 678), four White Wyandotte pullets ap¬ 
proaching laying age were used in a series of daily nitrogen, calcium, and 
phosphorus balance trials lasting for approximately 70 days and including the 
early laying period. Two pullets received a high calcium (3.1 percent) and 
the other two a low calcium (0.365 percent) ration. 

Tlie onset of egg production was not accompanied by a heavy phosphorus 
excretion in the case of high calcium carbonate intake. On the low calcium 
ration egg production was accompanied by high phosphorus excretion with a 
simultaneous increase in excretion of ammonia nitrogen, indicating the occur¬ 
rence of ammonium phosphate excretion in the urine. 

Eggs produced on the high calcium diet were higher in phosphoric acid than 
those on the low calcium diet. The calcium oxide: phosphoric acid retention 
ratio varied widely with the different levels of calcium intake, indicating 
calcium storage in forms other than the tricalcium phosphate. Evidence is pre¬ 
sented to show that current feeding standards provide an excess of digestible 
protein over that required for egg production. 

Is oystershell better than mussel shell for laying hens? [trans. title], 
R. Pangaut and 0. BbiIninghaus (Arch. Geflugelk., 9 (1935), No. 5-6, pp. ISO- 
184; Eng. ahs., p. 184 ).—In experiments with two groups of Leghorn hens, one 
of which received oystershell and the other mussel shell, it was noted that total 
feed consumption was greater and more and heavier eggs were produced by the 
group receiving the latter supplement There are apparently no advantages in 
using oyster^ell instead of the more common mussel shell. 

The relation of production to mortality in the domestic fowl, S. S. 
Muneo (Jour. Agr. 8 oi. [England!, 26 (1936), No. 1, pp. 101-113).—The Central 
Experimental Farm, Ottawa, has made a sutdy of the relation between egg pro¬ 
duction and rate of mortality as determined from 560 Leghorn and 710 Barred 
Rock hens entered in the Canadian egg-laying contest during a 51-week period. 

In both breeds studied the birds that died were on the average poorer layers 
than those that survived, with statistical evidence that the rate of produc¬ 
tion and rate of mortality are entirely independent. It is suggested that prac¬ 
tices tending to increase production have in a measure also contributed toward 
health and lowered mortality. 

A nutritional deficiency causing gizzard erosions in chicks, H. J. Alm- 
QUiST and E. L. R. Stokstad (Nature [London!, 137 (1936), No. 3466, pp. 581, 
582).—The California Experiment Station has demonstrated that gizzard ero¬ 
sion, which is commonly observed in chicks receiving usual practical diets and 
even in embryos in late stages of incubation and in day-old chicks, is a de¬ 
ficiency disease which may be corrected by a new fat-soluble factor. The 
saponifiable fraction of a hexane extract of dried kale or dried alfalfa was 
found to be an effective source of this factor. It is further shown that this 
disease is not associated with the hemorrhagic disease, copious amounts of 
known vitamins containing the antihemorrhagic factor proving ineffective in 
preventing gizzard erosion. 

The causes of deterioration in market value of eggs, L. F. Payne and 
0. E. Campbell (17, B. Egg and Poultry Mag., 42 (1936), No. 4 , pp. 230-232, 
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flgs, 3). —^The Kansas Experiment Station has compared the relative efficiency 
of a dirt-covered concrete cellar with a moist sand floor and an above-ground 
frame building for holding niaiket eggs. The average July (1985) temperature 
for the cellar, the building, and outdoors was 68.6% 87.1®, and 86.6® F., respec¬ 
tively, and the average humidity was 868, 49.2, and 45.2 percent, respectively. 
The decline in market value of the lots of eggs stored in each structure for 
1 week and then subjected to various shipping conditions averaged 38 ct. per 
case for the cellar-stored eggs and $1.16 per case for eggs stored in an ordinary 
building. Remarkably constant temperatures were maintained in the cellar 
regardless of fluctuations in outside temperature. 

Capon production, L. P. Payne (Kansas 8ta. Bui, 274 (19S6), pp, 35, figs. 
18). —^In this bulletin the author discusses the purpose of caponizing, character¬ 
istics of capons, breeds, age and size to caponize, identification of sex, the 
caponizing operation, rations for and cost of producing and marketing capons, 
and tuikey and guinea capons. 

DAIRY PARMIUG—DAIEYIHG 

[Investigations with dairy cattle and dairy products in Arizona] (Ari- 
zona 8ta. Rpt, 1935, pp, 49, 50, 51, 53). —^Results are reported from a cumparison 
of the feeding value of alfalfa hay grown on phosphorus-treated ground v. hay 
grown on untreated ground. 

Tests with dairy products produced results on canning milk on the farm, 
physiological varieties of bacteria in milk at the time of reduction in the 
methylene blue reduction test, and sweet buttermilk powder v. skim milk powder 
for ice cream. 

[Dairy cattle investigations in Tennessee] (Tennessee 8ta, Rpt 1935, pp. 
S3, 45, 46).—^Experiments at the West Tennessee Substation yielded results on 
the amount of grazing furnished by all-year pasture, and on the value of adding 
grain to a ration composed of all-year pasture, alfalfa hay, and silage, both by 
B. P. Hazlewood, while at the Middle Tennessee Substation a comparison was 
made of full v, limited grain feeding for dairy cows, by M. Jacob. 

The influence of environmental temperature on the respiratory rhythm 
of dairy cattle in the Tropics, A- O. Rhoad (Jour. Agr. Sen. [England], 26 
(1936), No. 1, pp. S6--44, fig. jf).—A study was made at Bscola Superior de Agri- 
cultura e Vetcrinaria do Estado de Minas Garaes, Brazil, to detennme the effect 
of environmental temperature on the respiratory rate of purebred Holstein, 
crossbred Ilolstein-Zebu, and Zebu cattle. 

The average respirations per minute for these three groups, respectively, were 
44.4, 298, and 27 at 23® 0. (73.4® F.), 92.4, 74, and 34.5 at 29®, and 107, 89.S, 
and 46 at 36®. It aiipeared that at 36® the purebred Holsteins had reached 
their maximum effort of physical temperature regulation through the lungs. 

These results indicate a difference among species in the response to tropical 
temperatures. It is believed that the loss of energy due to high temperature 
largely accounts for the comparatively low production records of the European 
cattle in the Tropics. 

A study of progress of lactation in relation to the milk yield and the 
butterfat percentage of milk produced by cows of Shorthorn type, 0. D. 
Oxley (Jour. Dairy Res. [London], 6 (1935), No. 2, pp. 113-120, figs. 2).— -Based 
on an analysis of the milk production and butterfat tests of approximately 500 
Milking Shorthorn cows over five consecutive test periods, it is shown that 
maximum milk yield is reached approximatdy 30 days after calving, while the 
time of minimum test is attained somewhat later. The milk production was 
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greater, the butterfat content lower, and the total butterfat production slightly 
greater for the morning milkings. The coefficients of correlation between milk 
production and butterfat test were —0.154±0.019 for the afternoon milkings and 
—0.151±0.019 for the morning milking. 

The influence of milking machines on milk yieldi, S. Babtlett and S. L. 
Huthnance (Agr, Prog. [Apr. Ed. AssoOy Gt. BnY.], 12 (1935), pp. — 

In a study at the National Institute for Re&earch in Dairying, 84 paired lacta¬ 
tion records made either on hand or machine milking were compared. 

The hand-milked cows averaged 6 days longer in lactation, produced about 50 
gal. more milk per lactation, and were definitely more persistent in milk pro¬ 
duction beyond the fifth week of lactation than the machine-milked group. No 
significant differences in composition of milk produced by the two groups were 
noted. 

The use of trihasic sodium phosphate in cleaning dairy equipment, L. A. 
Rogers and F. 0. Evans (Jour. Bad., 31 (1936), No. 1, pp. 87, 88).—^This study 
by the U. S. D. A. Bureau of Dairy Industry indicates that a 5-percent solution 
of tribasic sodium phosphate is an excellent detergent and also possesses distinct 
bactericidal action. The addition of 3 percent of sodium chromate to the phos¬ 
phate crystals will practically eliminate corrosive action. 

Com gluten feeding and the titratable acidity of milk, E. O. Andebson, 
G. C. White, and R. B. Johnson (Jour. Dairy fifef., 19 (1936), No. 5, pp. 817- 
321). —^The [Connecticut] Storrs Experiment Station, in comparing the titratable 
acidity of fresh milk from different groups of cows whose grain ration varied 
from one containing no corn gluten feed to one containing 70 percent of gluten 
feed by weight, concluded that the titratable acidity of milk is not influenced by 
the presence of this product in the ration. 

BfTect of tankage on the flavor of milk, T. M. Olson, C. C. Totman, and 
G. C. Wallis (Jour. Dairy 8ci., 19 (1936), No, 5, pp. 818-818).—Tests at the 
South Dakota Experiment Station indicate that the feeding of tankage to milk¬ 
ing cows in varying amounts up to 50 percent of the grain ration had no 
noticeable effect on the flavor of milk, even when fed a short time prior to 
milking. It is noted that many cows refused their feed when it contained even 
small amounts of tankage. 

Preliminary observations on certain seasonal variations in the physical 
properties and nutritive value of cow’s milk serum, F. E. Stibn, C. A. Elve- 
HJEM, and E. B. Hast (Jour. Dairy SoL, 18 (1935), No. 5, pp. 333-336, p.g. 1 ).— 
Experiments at the Wisconsin Experiment Station have shown that milk pro¬ 
duced during the months following the removal of the herd from pasture under¬ 
goes some physical change which distinguishes it from summer-produced milk. 
It was impossible to obtain the typical clear yellow fluorescent solution on 
precipitation of the albumin, and the phosphorus was more difficult to precipi¬ 
tate in the winter samples. The change from green to dried plant material in 
the dairy ration is evidently closely associated with this condition. 

Rat feeding tests demonstrated that the winter-produced milk was definitely 
lower in nutritive value, thus confirming earlier observations (E. S. B., 73, p. 
377). 

The effect of the adsorption **membrane” around the fat globules ou 
the curd of cow’s milk, L. S. Palmer and N. P. Tabassuk (Jour. Dairy 8ci., 
19 (1936), No. 5, pp. 323-335). —^This study at the Minnesota Experiment Station 
deals with the cause of the relatively low curd tension of natural buttermilk 
from sweet cream as compared with the higher curd tension of either the cor¬ 
responding whole milk or skim milk. 

The evidence presented indicates that this condition is brought about by 
the fat globule membrane complex released during the churning process, though 
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the exact cause of this reaction is unexplained. Neither the addition of pure 
phospholipides to milk nor the agitation of the whole milk at temperatures 
below that of churning were effective in reducing curd tension. Butterfat 
globules emulsified in skim milk did not adsorb any substance which affected the 
curd tension of milk plasma, but some complex was adsorbed by the butterfht 
from rennet whey which reduced curd tension. This is believed due to the 
protein component of the whey cream, and it is suggested that this may also 
be the case for the natural fat globule membrane. 

Effects of time and temperature of holding milk heat-treated at varions 
temperatml^es upon its subsequent coagulation by rennet, M. E. Powsuc. 
{Jour, Dairy 8ci., 19 (19S6), No. 5, pp. 305-811^ figs. S).-~In a study at the Min¬ 
nesota Experiment Station it was shown that the heating of milk to 05“ C. 
for 30 min. and immediate cooling to 35“ did not retard its coagulation with 
rennet, while fiash pasteurization at 75“ with immediate cooling to 35° had 
only a slight retarding effect The degree of retardation was progressively 
greater when milk was flashed at So“ or held for 30 min. at 75° and at 85“. 

Aging milk for 3 hr. at 5“, 35°, or Go“ after pasteurization at 65“ for 30 min. 
had only a slight retarding effect, as is also true for milk flashed at 75° and 
aged at either 5“ or 35“. Milk subjected to higher temperatures or to longer 
holding periods in pasteurization showed a progressive loss of coagulability as 
rennet addition was delayed, the effect being least when aging occurred at 35“ 
and greatest when held at the pasteurizing temperature. 

The phosphatase test for pasteurised milk, H. D. Kay and W. B. Gbahauc, 
Je. (Jour. Dairy Res. [London}, 6 (1935), No. 2, pp. 191-203, fig. J[).—The 
authors present a detailed description of two tests, one a rapid qualitative 
test and the other a quantitative test for determining the efficiency of milk 
pasteurization, both being based on the principle that proper pasteurization com¬ 
pletely destroys the milk enzyme phosphatase. It is claimed that the rapid test 
will detect any gross errors of pasteurization technic, while the quantitative test 
will detect errors as small as 1.5“ F. below minimum pasteurization temperature, 
holding at 145“ for 20 min. instead of 30 min., or the addition of 0.25 percent of 
raw milk to properly pasteurized milk. The significance of these tests in rela¬ 
tion to market milk control is discussed. 

Detecting recontamination of pasteurized milk by bacteriological meth¬ 
ods, W. n. Chilson, M, W, Yaije, and R. Eglinton (Jowr. Dairy Sci., 19 (1936), 
No. 5, pp. 337-843).—The New York State Experiment Station in a study of 
both raw and pasteurized milk samples collected from two plants, one using the 
flash-type and the other the holder-type pasteurizer, has found no colon or¬ 
ganisms in properly pasteurized milk free from recontamination. Milk from 
one of the plants was frequently recontaminated before it was bottled. The 
most common sources of this recontamination are discussed. 

Both standard agar plate counts and counts of colon organisms were made on 
all samples. While theie was a general agreement between the two tests, in a 
few instances one of the tests conducted detected recontamination when the 
other did not, indicating that the latter test ^ould supplement rather than 
replace the standard agar plate count 

Comparative fairness of single can and weigh vat samples of milk for 
bacterial counts as a basis for premium payments to grade A dairymen, 
M. W. Yaub and B. S. Bbeed (New York State Sta. Bui. 673 (1986), pp. 22).—In 
this study a tot^ of 1,297 milk samples from 227 farms was collected at three 
grade A milk plants in New York during 1934-35. Random can samples repre¬ 
senting both night and morning milkings and weigh vat samples were taken 
in every case, and in addition composite can samples were taken for 138 Ihrms. 
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In determining the variability of bacterial count in the different cans deliv¬ 
ered by a single producer it is ^own that in 52.4 percent of the farms studied 
all cans came entirely within a single premium class, i. e., a single can would 
have been entirely representative of the premium grade in only about one-halC 
of the dairies studied. In comparing counts of individual cans with composite 
samples and with vat samples it is shown that can counts were higher in iiOS 
and 42.2 percent and lower in 59.4 and 5C.9 percent, respectively, indicating that 
the vat sample does not particularly favor either the producer or the milk 
company. 

A comparison of the composite can counts and vat counts was»made as a 
means of determining weigh vat contamination. Composite can samples were 
higher in 50.7 and lower in 47.1 percent of the cases. It is concluded that it is 
impossible to measure weigh vat contamination in this manner because errors 
in the agar plate method exceed differences due to such contamination. If 
no cans of milk with a bacterial count of milk exceeding 100,000 per cubic cen¬ 
timeter were received at a grade A plant, contamination from residual milk in 
the vat would almost never result in premium loss. Since weigh vat sampling is 
much more representative than a single can sample, and since no other practical 
method of taking composite samples is available, it is considered a desirable 
procedure. 

Grading milk at the factory: A consideration of the value of the meth¬ 
ylene blue reductase test and the fermentation test, S. B. Thomias and 
D. E. Ralph (Welsh Jour. Agr., 11 (1935), pp. 209-224, figs. 2).—^The authors 
have made a study at three large milk plants and five dairy farms to determine 
the effectiveness of the methylene blue reduction test and the fermentation test 
in determining the sanitary quality of milk. 

In comparing these tests with the presumptive test for coliform bacteria, it 
is concluded that the reduction test shows some correlation with the coliform 
test but that it cannot be considered reliable in determining the hygienic quality 
of milks, particularly those of low quality, and that there is little corr^ation 
between the coliform organism content of milk and the fermentation test. 

The plate count of milk: Experimental errors in the examination of I, 
(a) different portions of the same sample by the same person, (b) differ¬ 
ent portions of the same sample by two different persons in one labora¬ 
tory; and n, different portions of the same milk by ten persons in ten 
different laboratories, A. T, B. Mattick, J. McClemont, and J. 0. Ibwin 
(Jour. Dairy Bes. [London], 6 (1935), No. 2, pp. ISO-147).—This study was 
undertaken to determine the variations in results of standard plate counts ol 
the bacterial content of a single lot of milk as made on duplicate samples by 
the same worker, by two persons in the same laboratory, and by a number oi 
different workers in different laboratories. 

Based on a statistical analysis of data resulting from a large number of plate 
counts as described above, it is concluded that the differences in the results 
obtained by two well-trained workers in the same laboratory and using the 
same technic are no greater than those resulting from duplicate counts made by 
a single worker. However, results obtained by different workers in different 
laboratories on the same milk showed such wide variation that they were not 
comparable, probably due to different uncontrollable conditions encountered 
during transit. 

The effect of the reaction (pH) of milk on the destruction of micro¬ 
organisms by heat, A. T. B. Mattick and A. A Nichols (Jour. Dairy Bes. 
[London], 6 (1935), No. 2, pp. 125-129).—In a series of tests at the National 
Institute for Research in Dairying in which several samples of the same mj i k 
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were adjusted to various pH levels and subsequently pasteurized at 145® F, for 
30 min.» it is shown that as the pH of the sample is decreased the number of 
bacteria surviving also decreased. The relationship of these findings to certain 
plant practices is discussed. 

The use of special litmus milk media for the dia^ostic culture of lactic 
acid bacteria: (1) Dextrose litmus milk, (2) yeast extract litmus milk, 
and (3) yeast extract dextrose litmus milk, J. G. Daves {Jour. Dairy Res, 
[London], 6 (1935), A’o. 2, pp. 121’~124). —^This contribution from the National 
Institute for Research in Dairying describes the preparation of three special 
litmus milk media and discusses their usefulness in determining the degree of 
acid production of various types of organisms. 

Studies on Alcaligenes viscosus, H. F. Long and B. W. Hammeb (Iowa 
State Col, Jour. Sd., 10 (1936), No. 3, pp. 261-265).—Ba.sed on a detailed study 
at the Iowa Experiment Station of 36 cultures of bacteria considered as typical 
A. viscosus, a description of this organism, including special characters, mor¬ 
phology, cultural characters, biochemical features, and growth conditions, is 
presented. 

During the course of the study 25 other cultures were isolated which were 
very similar to Li. viscosus in every respect except for their lack of ability to 
produce ropiness. Apparently organisms of this type are commonly encountered 
among those isolated from dairy products. The designation A. viscosus dis- 
similis is suggested for them. 

Observations on staphylococci associated with bovine mastitis, W. N. 
Plastkidge, F. J. Weirether, and L, F. Wiuxlms (Jour. Bact., 31 (1936), No, 1, 
pp. 88, 89), —^This report from the [Connecticut] Storrs Experiment Station indi¬ 
cates that milk samples yielding staphylococci rarely ^ow evidence of mastitis 
unless accompanied by a leucocyte count of 300,000 or more cells per cubic 
centimeter. 

The sequence of bacterial and chemical changes occurring in mastitis 
milk, L. A. Bxjbeey, G. P. Sanders, and J. F. Cone (Jour. Bact., 31 (1936), 
No. 1, p. 88). —^The results of this study by the U. S. D. A. Bureau of Dairy 
Industry show that a high leucocyte count and the presence of streptococci may 
occur for considerable time before physical or chemical changes occur in mas¬ 
titis milk, and suggest that random bacteriological or chemical analysis of milk 
is of limited value unless the sequence of the change is well established. 

The occurrence of coliform organisms in cream and their effect upon 
cream quality, E. G. Pont (Jour, Dairy Res. [London], 6 (1935), No. 2, pp. 
148-153), —^In this study at the University of Sydney it was determined that of 
the gas-forming organisms isolated from 112 lots of cream 76.5 percent were 
typical B[aeterium] coli and 11 percmit B. aerogenes, while 12.5 percent are 
described as an intermediate type. 

When samples of choice quality cream were inoculated with the various iso¬ 
lated strains and held at 25^ G., it was noted that the B. coli group caused 
a slight lowering of quality after 8 hr., producing a stale, somewhat unclean 
flavor and aroma with no trace of ropiness and resulting in a deterioration to 
second grade cream in only 23 percent of the cases. The B, aerogenes and inter¬ 
mediate types had a more rapid and pronounced deteriorating efiCect, producing 
a strong **cowy” flavor frequently accompanied by ropiness and a lowering to 
second grade cream in 68 percent of the cases. 

Factors affecting the properties and stability of whipping cream, 0. W. 
England and C. M. Megham (Maryland Sta, Buh 393 (1936), pp. 569-593, 
figs, i).—In this study of factors affecting the properties and stability of whipped 
cream experimental results were obtained on the time required for whipping. 
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percentage of overrun secured, and the total amount of drainage and the butter- 
fat content of the drainage occurring during storage for the different lots of 
cream studied. 

It required about 30 percent more time to whip Ayrshire cream than it did 
to whip Guernsey cream. The percentage overrun secured and the amount of 
drainage during 24 hours* storage was similar for the two lots, but the butterfat 
lost in the drainage was 1.76 times greater for Ayrshire cream. The difference 
in the results secured from the cream of these two groups is attributed to the 
smaller size of the fat globules in Ayrshire cream (10.59a®) than those in 
Guernsey cream (16.29a®) - With samples of the same whipped cream stored at 
40®, 52®, 60®, and 76® P, it is shown that there was little difference in the 
amount or fat content of the drainage of the two lower temperatures, while 
the amount lost was increasingly greater at 60® and at 76®. Moreover, most 
samples were slightly sour after 24 hours* storage at 76®. 

In comparing a number of stabilizers which might be used to decrease the 
rate of drainage in whipped cream, sodium alginate and gelatin proved satis¬ 
factory, a concentration of from 0.2 to 0.25 percent of the former and 0.35 
percent of the latter proving most desirable. Both stabilizers were very effec¬ 
tive in reducing the amount of drainage but caused a pronounced decrease in the 
percentage of overrun secured. The type of whipper proved an important factor 
in obtaining the desired overrun, the Air Whip giving approximately twice as 
much overrun as was obtained with a turbine whipper in all samples compared. 

It is concluded that the production of whipped cream for sale as such is 
entirely feasible and might advantageously be added to the list of dairy products 
offered for sale by the milk dealer. 

The oxidation of acetylmethylcarhtnol to diacetyl in butter cultures, 
M. B. Michaktjan and B. W. Hammeb {Iowa 8ta. Bes. Bui, 205 {1986), pp. 

Employing methods for the quantitative determination of diacetyl 
and acetylmethyl carbinol as previously described (B. S. R., 73, p. 232), the 
authors have studied the causative factors relating to the oxidation of acetyl¬ 
methyl carbinol to diacetyl in butter cultures. 

The addition of purified acetylmethyl carbinol to sterile skim milk and holding 
at suitable temperature did not result in the formation of diacetyl either in 
the presence of air or when carbon dioxide, hydrogen, nitrogen, or oxygen was 
bubbled through the milk. Inoculating the milk containing the carbinol with 
Streptococcus lactis did not result in any diacetyl formation during incubation. 
Again demonstrating the formation of diacetyl in acidified skim milk cultures 
of the citric acid-fermenting streptococci, it is shown that bubbling oxygen 
through the milk resulted in a higher yield while carbon dioxide, nitrogen, or 
hydrogen gave lower yields of diacetyl. In further studies with all the gases, 
acidifying the milk with a mixture of citric and sulfuric acid resulted in a 
higher yield of diacetyl as well as acetylmethyl carbinol plus diacetyl than 
resulted from acidifying with sulfuric acid alone. These various gases exerted 
the same general effect on the production of diacetyl in butter cultures as in 
pure cultures of the citric acid-fermenting streptococci, although the actual 
quantity produced was less in the butter cultures. Increasing the citric acid 
concentration in butter cultures when oxygen was bubbled through the milk 
increased the diacetyl production at a rate roughly proportional to the amount 
of citric acid added. The results indicate that the oxidation of acetylmethyl 
carbinol to diacetyl in a butter culture is due to the activity of the citric 
acid-fermenting streptococci and not to a direct chemical oxidation. 

Studies on the mycological problems of •dairying, I, n, T. R. Vxrnon 
(Joitr. Dairy Res, [Iiowdon], 6 (1935), No. 2, pp. 154r-167, figs, 5; pp. 168-174, 
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pl, 1, fig-1). —^These studies were carried on at the Imperial College of Science 
and Technology, London. 

I. The surface molding of hutter. —This study describes six types of surface 
discoloration commonly found on butter, with a list of the various fungi isolated 
and the effect exerted by each. Mold growth and subsequent discoloration 
rarely occurred when butter was held at storage temperatures of from 15® to 
18® F. Under favorable temperature and humidity conditions butter itself will 
support mold growth, while the box wood and the parchment wrapper may be 
important sources of food supply. Well-washed parchment or parchment sof¬ 
tened with salt will still support fungal growth, and glycerin-softened parch¬ 
ment is more liable to mold attack than glycerin-free paper. 

II. The internal and subsurface discolorations of butter, —^In studying sub¬ 
surface discoloration of butter it was discovered that the organism Oladosporium 
herbarum was almost invariably responsible. Six strains of this organism were 
isolated, each producing a varying intensity of subsurface discoloration ranging 
from creamy to bluish green in color. Temperature is the controlling factor, 
none of the strains showing growth at 15® to 18®. Salt tends to restrict develop¬ 
ment of internal spotting. 

Some observations on the methods of making clarified butter (ghee) 
with some notes on a new method, M. H. Fhbnch {Bui, Imp. Inst. [London], 
{19S6)j No. f, pp. S2-44). —^This article from Tanganyika Territory discusses 
old native methods of making clarified butter in comparison with improved 
methods. Results of tests show that an improved quality product may be pre¬ 
pared by shortening the cream-ripening interval, thorough washing, immediate 
clarification, and correct boiling of the butter. 

A new method for preparation of this product from washed fresh cream rather 
than from butter is described which results in a product of better flavor, improved 
keeping quality, and higher vitamin A content 

Studies on the chemistry of Cheddar cheese making, I-lII {Jour. Dairy 
Res. [LondonJ, 6 {1935), No, 2, pp. 21S-‘2Si, figs. 4; PP- 235-2^2, figs. 5; pp. 243- 
251. figs. 4)- —^This is a series of three studies reported by the New Zealand Dairy 
Research Institute. 

I. The mineral content of cheese and whey, F. H. McDowall and R. M. 
Dolby.—^By determining the calcium and phosphorus content of whey it is shown 
that there is a constant rise in the concentration of both at each step in the 
manufacturing process up to salting, at which point there is a sudden temporary 
drop in the concentration of each, with calcium rising more rapidly and showing 
a more pronounced fall. Normally about 60 percent of the calcium and 57 
percent of the phosphorus occurring in the milk is retained in the cheese. In¬ 
creasing the acidity of milk before adding the rennet increases the mineral 
loss in the whey, particularly the calcium. 

II. The buffer capacity of wheys, R. M. Dolby and F. H. McDowall.—^Buffer 
values of whey were determined at each stage of the cheese-making process, 
covering a pH range of from 3.5 to 7.5. Comparing these with the buffer curves 
for various individual constituents of whey and for synthetic whey, it is con¬ 
cluded that in the pH range of 5 to 7.5 buffering is primarily due to calcium 
phosphate, while at a lower pH range of 3 to 5 it is chiefly due to the lactate. 
The form of the curve following salting of the curd is not explained by the 
addition of salt, since this is shown to have little effect on buffering. The 
presence of brine-soluble proteins is suggested as an explanation of this 
condition. 

III. The conversion of lactose into lactic acid by starter cultures, F, H. 
McDowall and B. M. Dolby.-—In a study of lactose fermentation following the 
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addition of various starter cultures to milk, a close parallel was found to exist 
between the destruction of lactose and the amount of lactic acid produced, with 
the increase of acidity of milk quantitatively accounted for by the amount of 
lactic acid formed. EJven with commercial starters containing more than one 
strain of organism, the amount of byproducts produced from lactose over the 
whole fermentation was small. 

The role of rennet in the ripening of Cheddar cheese, I. R. Sherwood 
(J(mr. Dairy Res. [London\, 6 (1985), No. 2, pp. 204-217, figs, d).—This study 
at the New Zealand Dairy Research Institute demonstrated that neither sterili¬ 
zation nor the addition of 1.6 percent of chloroform to the rennet significantly 
altered the type of proteolytic action of rennet in milk, although the chloroform 
leduced the activity of the rennet approximately one-half. 

In further studies to determine the proteolytic action of rennet in Cheddar 
cheese, chloroform was introduced into the cheese about one week after manu¬ 
facture in order to destroy all bacterial activity. Following the course of 
protein change during the subsequent storage period it was noted that prote¬ 
olysis in the chloroformed cheese was identical with that occurring in the 
normal control cheese, indicating that rennet is the only important agent 
attacking dieese protein during the ripening period. 

The function of pepsin and rennet in the ripening of Cheddar cheese, 
I. R. Sherwood (Jowr. Dairy Res. [London], 6 (1935), No. 3, pp. 407-4^1, figs. 
6 ).—Continuing the above line of investigation, it is shown that the substitution 
of p^in in place of rennet as a coagulant resulted in a lower degree of pro¬ 
tein break-down, while the use of a mixture of pepsin and rennet gave results 
intermediate to those resulting from the use of either pepsin or rennet alone. 
Doubling the concentration of rennet produced a still greater degree of protein 
degradation. These results confirm the author's previous conclusion that the 
proteolytic enzymes in the milk coagulants are the primary agents causing pro¬ 
tein break-down during the cheese-ripening process. Heat treatment of pepsin 
or rexmet at a pH of 5 or 7.25 did not destroy the proteolytic enzymes. 

Studies in Cheddar cheese.—IV, Observations on the lactic acid flora of 
Cheddar cheese made from clean milk, J. G. Davis (Jour. Dairy Res. ILon- 
don}, 6 (1035), No. 2, pp. 175--190, pi. 1, figs. 3).—Continuing this series of studies 
(E. S. R., 72, p. 527), the author has made an extensive analysis of the lactic 
acid flora of Cheddar cheese from the time of manufacturing to 18 mo. in 
storage. 

These flora are principally confined to four well-defined gi*oups, namely, JSirep- 
focoocus lactis, 8. cremoris, Streptolacterium plantarum, and 8. easel. The 
streptococci were found to predominate during the first month, with Strepto¬ 
coccus lactis predominating near the surface and 8. cremoris largely occurring 
in the depth of the cheese. After 1 mo., the rod forms gradually predominated 
with Strcptolacterium plantarum first appearing and being gradually replaced 
by 8. casei, which was the sole survivor after 5 ma in storage. Various factors 
controlling the sequence of the flora are discussed. 

The salting and cooking of curds in the manufacture of several varieties 
of cheeses, J. O. Marquaedt (New York 8tate 8ta. Bui. 670 (1936), pp. 16, 
figs. 2). —^This study deals with the effect of different rates and methods of salt¬ 
ing and of different cooking temperatures on the flavor and texture of Cheddar, 
granular, Camosun, Monterey, and brick varieties of cheeses. 

Salting lots of each variety of cheese at the rates of 1.5, 2.25, and 3 percent 
resulted in a corresponding average salt content in the cheese of 1.25, 1.63, and 
2 percent. Little difference in body was noted, but salting at 3 percent caused 
a lowering of the flavor score. It is concluded that a salt content of 1.5 and 
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1.75 percent is preferable. In view of the difference in cheese yield for milks 
of varying fat content the desirability of salting cheese curds on a milk fat 
content basis is suggested, and a schedule of this type based on the present 
study is presented. Curd salting resulted in a higher score for both flavor and 
texture than brine salting and salt rubbing. The two latter methods gave 
similar results, and a combination of the two was satisfactory. 

At cooking temperatures ranging from 96® to lOS® F., the higher cooking tem¬ 
peratures were generally associated with a decrease of moisture and an im¬ 
provement in quality of the cheese, cooking temperature causing less variation 
in Cheddar than in the other varieties studied. Comparable milks made into 
cheese produced quality cheeses on the basis of the variety made, with Cheddar 
flrst, followed in order by granular, Monterey, and brick, while quality and uni¬ 
formity cannot be regularly expected when cheese is made by the Camosun 
method from the type of milk generally available. 

Brum vs. spray process dry milk in ice cream, R. L. Carithees and W. B. 
Combs {Ice Cream Rev., 19 (1936), No. 8, pp. 42, 60, 62, fig. 1). —^In studies at 
the University of Minnesota no differences could be detected in the flavor or 
in melting quality of ice creams containing either fresh drum-process or spray- 
process dried skim milk or plain condensed milk as a source of milk solids. 
However, after holding the dry milk samples in storage for 6 mo., the drum- 
process sample imparted a decidedly old stale flavor to ice cream and was 
decidedly inferior i o the spray-process product at that time. 

VETEMNAEY MEDICINE 

[Report of work in veterinary medicine by the Arizona Station] (Arh 
zona 8ta. Rpt. 1935, pp. 43-46, 50). —^Reference is made to the progress of an 
investigation of livestock losses and of infectious abortion in dairy cattle. 

[Report of work in animal pathology and parasitology] (Kcniucky 8ta. 
Rpt. 1935, pt. 1, pp. 39-42). —^The work of the year referred to (E. S. R., 73, 
p. 841) includes a study of paratyphoid bacilli, Salmonella aertrycke, animal 
parasites, and delayed conception and sterility in dairy heifers. 

Poisonous and injurious plants of Colorado, L. W. DiumELL and I. E. 
Newsom (Colorado 8ta. Bui. 429 (1936), pp, 75, figs. 89). —^Illustrated accounts 
are given of the important poisonous and other injurious plants occurring iu 
Colorado that exact a loll from the livesloik of the Slate often as high as S 
percent. Information is presenle<l on mechanical injury by plants, cottonseed 
meal poisoning, prussic acid poisoning, selenium-bearing plants, weeds affecting 
flavor of milk, bighead or photosensitization, and cornstalk disease. 

An important factor in the mechanism of specific bacterial agglutina¬ 
tion, C. R. Donham and O. P. Fitch (Jour, infevt. Diseases, 59 (1936), No. 1, 
pp. 6-10). —^The authors’ experiments indicate that “the water included in the 
antigen preparation is inhibitory of aerglutiuation. This adds one more comifli- 
caling feature to the ci>mplex problem involving the measurement and control 
of the forces affecting the mechanism of agglutination. A practical method of 
recognizing this factor in the mechanism of agglutination and for civercoming 
its effect on agglutination results used in the diagnosis of disease is not avail¬ 
able. . . . These studies suggest the need for experiments designed to And 
a more suitable suspending medium for bacterial agglutination antigens instead 
of being content with the time-honored saline solution.” 

Mechanical transmission of anaplasmosis by unclean instruments, G. W. 
Stiles, Jb. (North Amer. Yet., 17 (1936), No. 6, pp. 39-41). —^The importance of 
mechanical transmission of anaplasmosis through the use of unclean surgical 
104565—36 - 7 



98 


EXPEEIMENT STATI02Sr EECORD 


[Vol. 76 


instruments in operations for dehorning, vaccinations, drawing blood for sero¬ 
logical tests, and intravenous injections is called to attention by the author. 
Experimentally, anaplasmosib has been transmitted by the inti*adermic injection 
of 0.025 cc of virulent blood. 

The serologic classification of the Brucella group, L. Veazie and K. F. 
Meyee {Jour. Infect Diseases. 58 (1936), Xo, 3, pp. 880-287).— Through the use 
of monospecific serums more than 400 strains of Brucella from 20 different coun¬ 
tries have been classified by the authors. 

“All the smooth cultures were easily separated into two main types, corre¬ 
sponding to the serologic ^ahortus-suis' and the ^melitensis' types. A small sub- 
type was observed, consisting of 26 strains, which is very similar to the abort ms 
type in antigenic make-up. It is differentiated from the true abortus type by a 
greater proportion of meUtmisis antigen. 

“A comparison of the serologic findings with those obtained by means of dye 
reactions and HaS production revealed conflicting results in only 5.8 percent of 
the tests. All the cultures classified as ‘suis* type by biochemical reactions 
fall into the abo}'fus type antigenically. Ten percent of the cultures identified 
as 'bovis^ type by dye reactions are serologically indistinguishable from meU- 
tensis cultures. Forty-two percent of these strains were isolated from a single 
herd of cattle in the United States. Their reaction indicates the value of 
systematic classification in epidemiological studies. It is suggested that certain 
investigators who have obtained unsatisfactory results from serological studies 
have encountered an undue proportion of such strains. Twelve percent of the 
cultures which are biochemically melitcnsis are serologically identical with the 
abortus type. All of these are old laboratory strains of unknown origin (Aus¬ 
tria, Italy, Africa, and Tunis).” 

A differential study of forty Brucella strains isolated in l^linnesota, 
P, Kabier and XC. MacLaxahan (Jour, Infect Diseases, 58 (1936), No. S, pp. 
293-298 ).—^The authors have classified 40 Minnesota strains of Brucella as fol¬ 
lows : “25 strains of B, suis, 13 strains of B. abortus, and 2 strains with conflict¬ 
ing reactions but 1 appeared to be B. suis and 1 B. melitensis. The agglutinin 
absorption method is of little or no value in the differentiation of Brucella strains 
in Minnesota. The original oxygen tension requirement, together with the dyo 
plate grotvth characteristics, gave a fairly reliable means of differentiating the 
Brucella strains. The Brucella strains isolated in Minnesota from human cases 
of undulant fever indicated B. suis to be the etiological agent about twice as 
often as B. abortus” 

Precipitin and complement-fixation reactions of polysaccharide extracts 
of Brucella, M. Higginbotham: and L. S. Heathman (Jour. Infect. Diseases, 
50 (1936), No. 1. pp. oO-S ^).—^The results of the precipitin tests with the poly¬ 
saccharide preparations from seven strains of Brucella indicate that organisms 
otherwise classified as of the same type may possess variable antigenic prop¬ 
erties. The precipitin test is not a satisfactory one for establishing the type 
identity of a Brucella organism, although extracts from three of the seven 
strains were found to give a positive reaction with the homologous type anti¬ 
serum only. 

“The results support the contention that a polyvalent antigen including some 
local strains should be employed in the routine serological examination for 
undulant fever. All the serums from cases of human brucelliasis which showed 
agglutination with the stock antigens (B. melitensis, [J?.] (ibortus, and [B.l 
suis) gave positive precipitin reactions with one or more of the Brucella poly¬ 
saccharides. Although the series is small, the pol5'saccharide precipitin test 
would seem to have no advantage over the agglutination test as a routine pro- 
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cedure and has the disadvantage of being impracticable because of the time 
and cost involved in preparing extracts. 

“The results of complement-fixation tests with the Brucella polysaccharide 
extracts and specific antiserums, as well as those with the exlractb and patients’ 
serums, were not as clear-cut as the precipitin reactions.” 

Development of immunity to fox encephalitis, H. G. Gb]:ln (Joui\ Immunol,^ 
29 (1935), No. 1, p. 73). —^It is shown that “senim of animals recovered from fox 
encephalitis contains antivirus and this can be increased by hyperimniuniza- 
tion. The maximum antivirus content is developed after more than 1 year’s 
continuous injection of virus. The injection of serum-viius mixtures into nor¬ 
mal foxes leads to death of the more susceptible animals after 30 days, when 
the serum has been eliminated. Development of acquired immunity to fox 
encephalitis seems to require several weeks for the most susceptible individuals. 
Recovery from fox encephalitis appears not to depend upon acquired immunity 
but upon the extent of natural immunity at the onset of the disease.” 

Favus (Achorion muris) infection of mice, M. D. Cook and R. Gbajham 
(Jour. Amer. Vet. Med. Assoc., 89 (1936), No. 3, pp. 321-323, figs. i). —^An account 
is given of a dermatitis of the scalp of mice at Urbana, HL. due to A. mui is, 
which primarily affects this host but is inoculable to man, producing an infiam- 
matory ringworm of relatively short duration. 

Neutralization tests with sera of convalescent or immunized animals and 
the viruses of swine and human influenza, T. Francis, Jr., and R. £. Shops 
(Jour. Ewpt. Med., 63 (1936), No. 5, pp. 6^5-653). —^In tlie studies conducted, 
“human and swine influenza viruses were regularly neutralized by their homolo¬ 
gous immune sera. However, the sera of animals convalescent from infection 
with either the swine or human influenza virus possessed little, if any, neu¬ 
tralizing capacity for the heterologous virus. Hyperimmunization of animals 
against swine influenza virus tended to increase the neutralizing capacity of 
their sera for human influenza virus but in an inconstant fashion, whereas 
repeated inoculations with human influenza virus fi'equently resulted in sera 
with strong neutralizing activities against swine influenza virus. These obser¬ 
vations seiTe to emphasize both the immunological distinctiveness and the 
interrelationships of swine and human influenza viruses.” 

A note on the occurrence of Linguatula serrata (Froclich 1789) in 
Australia, E. Murray Puilab (Austral. Yet. Jow\, 12 (1936), No. 2, pp. 61-64 ).— 
This contribution includes a review of the presence and distribution of L. ser¬ 
rata in Australia, presented with a list of 21 relerences to the literature. 
Nymphs of L. serrata are commonly seen in the visceral lymph nodes of cattle, 
but adults appear to be extremely rare. A hypothesis that the parasite is prop¬ 
agated in Australia principally by fox-rabbit-fox passage is advanced. 

A systematic study of the Pastcurella genus and certain closely related 
organisms, G. D. Brigham and L. P. Rettgeb (Jour. Intect. Diseases, 56 (1935), 
No. 3, pp. 225-237).—In a systematic study of a collection of strains that were 
all supposedly members of the Pastcurella genus, the morphological, cultural, 
and biochemical results showed that many had been placed in the wrong genus. 
^Bact[erium\ pestis and B. pseudotuherculosis rodent him strains differ ftom 
true Pastcurella strains in not forming acid in sucrose and in not producing 
indole, and in their ability to grow on natural potato at 20® 0. B. pseudoMer- 
Gulosis differs from all of the other types in being motile, the motility being ex¬ 
hibited at 25® or below, and in rendering milk alkaline. 

“A bacteriophage was not obtained from any of the Pastcurella cultures, 
and flltrable forms could not be demonstrated at any time.” 
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The transmission of paralytic rabies in Trinidad by the Tampire bat 
(Besmodus rotundas mariniis AVagner, 1840), J. L. Pawan {Ann. Trap. 
Med. and Parasitol., 30 {193U}, So. 1, pp. 101-130, pi. 1, figs. 2).—The appearance 
uI paralytic rabies among certain animals on the island of Trinidad in 1925 
and its spread to human beings in 10JO led to the iin estimations herein reported. 
It is pointed out that human beings bitten by vampire bats developed sensory 
symptoms at the site bitten, followed by paralysis and death. It has been 
sliovm by histological examination, animal inoculation, cross-immunity, and 
serum neutralization tests that B. rotundus muriiius was infected with the virus 
<f rabies, and it is concluded that this bat is the transmitting agent of th»' 
disease, both in man and animals. A list of 56 references to the literature is 
iJicluded. 

The serum protein changes induced by rinderpest virus, M. H. Feenoh 
(Jour. Compar. Palli. and Tlier., J^O (1936), Xo. 2, pp. 118-HO).—lSla.vk.ed changes 
in the scrum proteins of an ox have been found to take place during a fatal 
attack of rinderi,est. “These changes are different from those which occur in 
animals making spontaneous reeoveiles from the disease and from those 
occurring during immunization of an ox b> the simultaneous inoculation of 
virus and antiserum. The changes described have been shown to be produced 
bs the ^irus and not by the experimental conditions, loss of appetite, nor the 
repeated bleedings. .Vntihody development is accompanied by an increase in 
the globulin content of the serum. The globulin increase is due most otteii 
to a largo increase of the euglobnlin fraction, though in some animals an 
increase of the proportions of pseudoglobuliu also takes place. The scrum 
proteins insoluble in saturated sodium chloride ha\e boon shown to be greater 
in amount than the eiiglobulin precipitated by 14 percent sodium sulfate. These 
proteins uudei'go a big increase during immunization, whilst the globulins 
soluble in saturated sodium chloride decrease as the insoluble fraction aiv 
proaches its maximum value. 

“A discussion is siven of the probable distribution of the antibodies in the 
sorum of immune animals.’* 

Fermentative varieties of Salmonella aertrycke, P. R, Edwards (Jour. 
Infect. Diseases, oS {1036), ISo. 3, pp, 22o-229 ).—^Work at the Kentucky Experi¬ 
ment Station has shown that cultures of 8. at rtrgeJer can be divided into groups 
by their reaction toward rliamnose, maltose, and xylose in the peptone-salt 
medium of L. Bitter, F. Weigmann, and H. Habs.® These groups coincide with 
the sources of the strains and apparently are of epizootic biguilicance. 

Oxidation-reduction potentials in Salmonella cultures.—^I, The develop¬ 
ment of potential levels characteristic of species; 11, Characteristic poten¬ 
tials produced by members of the snipestifer and euteritidis groups, W. 
Bnmows and E. O. Jordan (Jour. Infect. Diseases, 36 (1933), Xo. 8, pp. 235-263, 
figs. 4; 5S (1936), Xo. 3, pp. 2o9-2d2, figs. 2).-—Exijeilments in which the oxida¬ 
tion-reduction potentials produced in cultures of various jsi^ecies of the Sal- 
hionella groui> were measured are here described. Carefully authenticated 
strains of a single species produced potentials which varied only within narrow 
limits. Different species, however, produced potentials widely different from 
one another. A possible explanation is suggested. 

Observations on enzootic paratyphoid infection in a rat colony, L. Bugh- 
BiNDER, L. Hall, !S. L. Willns, and C. A. Slanetz (Jour. Immunol., 29 (1935), 
Xo. 1, pp. 83, 84 ).—study was made of an enzootic in which 60 percent of the 
adults in a colony of rats were excreting a bacillus indistinguishable from 

sMUnchexL Med. W'<dinschr., 73 (1926), No 23, pp. 940, 041. 
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Salmonella enteritidis. In spite of this fact the general health of the colony 
as expressed by growth, regularity of the oestrons cycle, and fecundity was not 
notably different for 2 yr. previous to this study and 1 yr. since the inl'oction was 
bred out. Continued studies revealed that many of these animals were chronic 
excreters of the paratyphoid bacillus. The longest i)eriod oi observation for 
excretion was 10 mo., and the authors' data indicate that rats may be carriers 
for indefinite intervals of time. Suckling young of infected dams enjoy a rela¬ 
tive immunity to S, enter itidis in spite of the fact that they suffer the most 
intimate type of contact with a constant source of infection; this is in contrast 
to their susceptibility in the postweaning period. 

Staphylococens food poisoning: Keport of a small milk-borne epidemic, 
H. J. Shaughnessy and T. G. Geubb (Jour. Infect. Diseases, ^8 (1936), No. $, 
pp. 318-323). —^The results of an investigation of an epidemic of food poisoning 
involving some 25 persons in which the consumption of raw milk from cows with 
a staphylococcus mastitis was found to be the cause of the poisoning are 
reported. 

Studies on hemolytic streptococci.—H, Streptococcus pyogenes, A. C. 
Evans (Jour. Bad., 31 (1936), No. 6, pp. 611-62 —Ileporting further upon 

hemolytic streptococci (E. S. R., 75, p. 540), S. pyopener as here defined was 
found to be the hemolytic species of Streptococcus most commonly associated 
with human disease, causing the majority of cases of scarlet fever and erysipelas 
and almost half the cases of puerperal fever, although respcmsible for a com¬ 
paratively small percentage of epidemics of septic sore throat. Reference is 
made to strains of 5i. pyogenes isolated from cows associated with epidemics. 

The recoverability of Mycobacterium tuberculosis avium from experi¬ 
mentally infected guinea pigs, W. II. Feldman (Jour. Infect. Diseases, 59 
(1936), No. 1, pp, 1-5). —^In the work reported the recoverability of M. tuhercu- 
losis avium from experimentally infected guinea pigs was demonstrated. Thirty- 
four guinea pigs were inoculated subcutaneously with susi)ensions of a virulent 
organism. Necropsy was made from 1 to 70 days subsequent to injection and 
the spleens were emulsified and cultured. The avian tubercle bacillus was 
obtained from 8 of the 20 guinea pigs examined at necropsy up to and including 
21 days after receiving the infective inoculum. Of the 14 animals examined at 
necrop.sy 28 to 70 days after the infection was introduced, 13 yielded the specific 
micro-organism. Macroscopic lesions of a tuberculous character were present 
in only 1 of the 43 animals examined. 

These results have shown that the organism of avian tuberculosis may be 
recovered from the spleens of previously inoculated guinea pigs, although gross 
lesions of tuberculosis are usually absent. The findings suggest the advisability 
of culturing the spleens of guinea pigs routinely in the study of clinical material 
in which the presence of the avian tubercle bacillus is suspected. 

The recovery of virulent tubercle bacilli from the tissues of swine in¬ 
tended for food, W. n. Feldman (Jour. Infect. Diseases, 59 (1936), No. 1, pp. 
i3-i9 ).—^Attempts made to isolate and type tubercle bacilli that might be pres¬ 
ent in dressed carcasses of swine that had been retained on post-mortem inspec¬ 
tion for tuberculosis are reported upon. “Material was obtained only from those 
carcasses in which the lesions of tuberculosis were slight or localized and which 
were "passed for food' after the diseased tissues had been removed. The left 
precrural lymph node from each of 88 carcasses and the right inlenial iliac 
lymph node from each of 13 carcasses were obtained and cultures prepared. 
Of the total of 101 specimens, tubercle bacilli were obtained from 4. Studies 
of pathogenicity revealed aU of the strains to be Mycobacterium tuberculosis 
avium. 
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“This study ^ohld emphasize anew the importance of the problem of avian 
tuberculosis, and should indicate that virulent tubercle bacilli may still be pres¬ 
ent in the carcasses of hogs even though all visible lesions of tuberculosis have 
been removed.” 

Effectiveness of hot hypochlorites of low alkalinity in destroying Myco¬ 
bacterium tuberculosis, S. M. Costigan {Jowr, Bact., 82 (1936), No, 1, pp. 
57-63), —^The author has found that “heating suspensions of Jlf. tuberculosis 
(human strain) to 60“ 0. for 5 min. does not destroy the organism. The hypo¬ 
chlorite solution of low alkalinity, containing 50 parts available chlorine per 
million parts of water heated to 50“, destroys M, tuberculosis in 2.5 min.; 
heated to 55“ it destroys it in 1 min.; and heated to 60“ it destroys it in 0.5 
min. The hypochlorite solution of low alkalinity, containing 200 parts available 
chlorine per million parts of water heated to 50®, destroys M, tuberculosis in 
1 min.; heated to 55“ and 60“ it destroys it in 0.5 min.” 

The isolation of Brucella abortus from the blood-stream of cattle, G. P. 
Fitch, L. M. Bishop, and M. D. Kelly (Soc, Expt, Biol, and Med. Proc., S4 
(1936), No. 5, pp. 696-698). —Studies at the Minnesota Experiment Station here 
reported indicate that “a bacteremia is not common in cattle witli long-standing 
Bang’s disease, but may be easily detected in recently infected cattle; also that 
the acid citrate, the heated citrate, and the liqubide culture methods are efficient 
for detecting a bacteremia due to B. abortus.'* 

Bovine contagious abortion: The use of guinea-pigs in immunisation 
studies, A. D. McEwen and R. S. Roberts (Jour. Compar. Path, and Tlier., 
(1936), No. 2, pp. 98-117). —Studies of the immunization of guinea pigs inocu¬ 
lated with living micro-organisms of a nonvirulent strain of Brucella abortun 
are reported. 

It was found that this strain, though smooth and fully agglutinable, does not 
stimulate the production of agglutinins in high titer even when inoculated in 
very large amounts. This is attributed to the lack of invasiveness and the 
inability of the organisms to persist in the body of the inoculated animal and 
not to defective or deficient antigenic structure. Female guinea pigs when 
pregnant were found highly susceptible to a uterine infection with B. abortus 
death of the fetus or fetuses and abortion frequently occurring. 

“Comparative tests of vaccine prepared from different subcultures of the non- 
pathogenic strain, which were separated by over 200 subcultivations in one 
instance and by more than 500 in the other, do not indicate any definite anti¬ 
genic deterioration caused by repeated subcultivation alone. The nonvirulent 
strain after ‘intermittent’ passage through a series of 6 guinea pigs was still 
nonpathogenic, but there was some evidence that as a vaccine it was superior 
to the nonpassaged strain. The evidence is too limited to warrant any con¬ 
clusion, but it indicates one direction in which further experiments should be 
directed. Although in the majority of experiments clear-cut results were ob¬ 
tained, this was not always the case. Why in a few instances vaccinated groups 
of guinea pigs showed little or no more resistance than the control animal ^ 
is still obscure. The killed vaccines tested were unsatisfactory.” 

Bang*s-disease control [by the Tennessee Station], M. Jacob (Tennessee 
8ta. Bpt. 1935. p. 22). —^Brief reference is made to the progress of Bang’s disease 
control in breeding herds at the Middle and West Tennessee Substations. 

Studies on contagious pleuro-pneumonia of cattle, I-IH (Austral. Council 
8ci. and Indus. Res. Buis. 93 (1936), pp. VI+32, pis. 6, figs. 89; 97 (1936), pp. 
88, figs. 23). —^In reporting studies of contagious pleuropneumonia of cattle, part 
1 (BuL 93), by A. W- Turner, presents the results of a study of the morphology 
and life cycles of the organism of pleuropneumonia contagiosa bovum (Borrelo- 
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myces peripneumoniae n. g.) by observation in the living state under dark- 
gronnd illumination (E S. R., 74, p. 258). Part 2 (Bui. 97), by A. D. Campbell 
and A. W. Turner, describes a complement fixation reaction for the diagnosis 
of contagious bovine pleuropneumonia (pp. 11-52); part 2a, by H. B. Seddon, 
records observations on the diagnosis of bovine contagious pleuropneumonia by 
means of the complement fixation test of Campbell and Turner (pp. 53-62); part 
2b, by H. B. Albi«!ton, the value of the complement fixation test for pleuro¬ 
pneumonia (pp. 63, 64); and part 3, by A D. Campbell, upon a cultural study 
of the distribution of the specific organism, B. peripneumoniae^ throughout the 
body of animals naturally and artificially infected (PP- 65-88). 

Studies on bovine mastitis, L. B. STiLUs, T. H. Prescott, and J. Huffman 
{North Amei\ Yet., 17 (1936), No. 6, pp. S5S8, 59).—In studies at the Virginia 
Bxperiment Station it was found that “the blood of cattle affected with 
mastitis is sterile and does not act as a focal factor. The blood of cattle is 
evidently highly bacteriolytic and bacteria are rapidly destroyed, even though 
they may gain entrance to it. 

“Factors as yet unknown govern the entrance of noicro-organisms to the mam¬ 
mary gland and the consequent production of mastitis. Mastitis may result 
following one injection of the causative organism into the teat canal without 
previous sensitization. The sphincter muscles act as a barrier against micro¬ 
organisms under natural conditions. Conditions unknown at the present time 
may be factors in the occurrence of mastitis. 

“Autogenous bacterins made from organisms present in a herd and responsible 
for mastitis are of no value.” 

Trypanosoma congolense infection in cattle: Treatment by Antimosan 
and Surfen “0’% J. T. R. Evans (Jour. Compar. Path, and Ther,, 49 (19S6), 
No. 2, pp. 160--162 ).—^Treatment of a small number of animals by Antimosan and 
Surfen O indicated that “a full course of Antimosan treatment as recommended 
by the manufacturers offers great hope of a complete cure being effected. . . . 
A single dose of Surfen ‘C’ offers as high a hope of effecting a complete cure as 
does a full course of Antimosan treatment.” 

The toxicity of thallium sulfate for cattle, B. R. McGbosy and J. G. Ward 
(Jour. Amer. Vet, Med. Assoc., 89 (1936), No. 3, pp. S01-S12, figs. 6).—Experi¬ 
ments conducted bv the Colorado Bxperiment Station and the U. S. D. A. 
Bureau of Biological Survey cooperatively demonstrate that “after 24 hr. of 
fasting some cattle will take lethal quantities of thallium (as the sulfate) 
poisoned oats. The lethal dose for cattle is approximately 25 mg of thallium 
per kilogram body weight. In our experiments cattle ingesting quantities of 
thallium from the lethal dose upward died in from 4 to 13 days. Symptoms of 
poisoning develop from 24 hr. to 3 days after the thallium is taken, depending 
upon the dose given. The most typical symptoms were inappetence, salivation, 
mucopurulent discharge Irom tbe nose, gastrointestinal paresis, frequent mictu- 
ration, and incoordination of the posterior quarters.” 

Botulism of sheep in Western Australia: Nutritional experiments, I, 
E. J. Underwood and F. L. Shieb (Atistral. Jour. Bxpt. Biol, and Med. Sci., 14 
(1936), No. 2, pp. 77-91).—A brief account is given of the occurrence of botulism 
in sheep in Western Australia, together with a description of experiments 
carried out in the affected areas during the summers of 1933-34 and 1934-5. 

The transmission of antitoxic immunity from the ewe, vaccinated against 
entero-toxaemia, to the lamb, D. T. Oxeb (Austral. Vet. Jour., 12 (1936) ^ 
No. 2, pp. 54^8 ).—^It is concluded from the work conducted, the details of which 
are given in tables, that “(1) the usual prophylactic vaccination of ewes 
against enteiotoxemia is followed in most cases by a marked response as Judged 
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by the antitoxic titer of the serum; (2) there is considerable variation in the 
response of different individuals; (3) samples taken from lambs at, or shortly 
after, birth and prior to sucking contained no demonstrable antitoxin; (4) the 
antitoxic immunity developed by the ewe is transmitted to the lamb via the 
colostrum; [and] (5) the antitoxic titer of the lamb’s serum gradually falls, 
but even after 1 mo. an appreciable amount may still be present.” 

Fatal effect of heavy infestation with Gooperia cnrticei (Raillict 1893) 
in goats, G. Edgab {Austral. Vet. Jour., 12 {1936), No. 2, pp. 58-61). —descrip¬ 
tion is given of a morialiiy in Saanen goats that is attributed to gross infesta¬ 
tion with C. curticei, one of the smaller trichostrongyles which is not uncommon 
in New South Wales. G. curticei, when occurring as a heavy infestation, is 
believed to be of definite pathogenic significance. 

A note on the toxicity of nicotine snlphate for lambs, A. L. Bose {Austral. 
Vet. Jovr.. 12 (1936), No. 2, pp. 64, do).—Remedial measures applied to any 
extent to lambs poisoned by nicotine sulfate are not deemed practical, although 
lambs given 0.5 pt. of milk improved and no further deaths occurred. 

Controlling Inngworms of swine, B. Schwautz (Z7. S. Dept. Agr. Leaflet 
118 (1936), pp. 5, figs. 6). —^A practical account is given of the lungworms of 
swine, which, when present iu large numbers, cause general unthriftiness in 
pigs, resulting in considerable economic loss. It is pointed out that the only 
known control consists in proper sanitation, as by the use of clean, well-fenced 
temporary pastures having good drainage. 

Malignant neoplasms of the eye in horses, J. F. Buliabd {Jo2i7\ Amer. Vet. 

Assoc., (1936), No. 3, pp. 324-332, figs. 6).—This report of six cases is 
contributed from the Indiana Experiment Station with the view to stimulating 
the use of surgeiy in cases of malignant neoplasms of the eye in horses. 

Susceptibility of the ^^gopher'* (CiteUns richardsonii (Sabine)) to 
equine encephalomyelitis, J. T. Sylvebton and G. P. Bebby (8oo. Expt. Biol, 
and Med. Proc., 34 (1936), No. 5, pp. 822-824). —^The authors present evidence 
of the susceptibility of the gopher or Richardson ground squirrel {C. rloliardr 
sonii) to the western type of the equine encephalomyelitis virus. Twelve suc¬ 
cessive passages through gophers were effected by intranasal instillation of 
virus-brain tissue suspensions derived from the preceding passage. The virus 
was recovered following the final passage. Its pathogenicity for guinea pigs 
and its specificity were demonstrated. It is suggested that the gopher and 
other wild rodents may possibly act as reservoir hosts for the virus in nature. 

An arthropod vector for equine encephalomyelitis, western strain, J. T. 
Syveeton and G. P. Beret {Science, 84 {1936), No. 2173, pp. 186, fS7).—Refer¬ 
ring to the work noted above, preliminary observations are said to indicate 
that ticks of the genus Dcrmacentor may act as vectors. 

Active immunization of guinea pigs with the virns of equine encephalo¬ 
myelitis, n-IV, H. R, Cox and P. K Oiitsky {Jour. Expt. Med., 63 {1936), 
No. 5, pp. 745-765: 6i (1936), No. 2, pp. 217-232). —^The following are contributed 
in continuation of earlier work (B. k R., 75, p. 108). 

II. Immunization with formalized virus (pp. 745-765).—^It is concluded from a 
study by quantitative methods that “a resistance of high degree may be in¬ 
duced in guinea pigs and mice against experimental equine encephalomyelitis by 
means of formolized vaccines in which no active virus can be demonstrated. 
The induced resistance is not due to residual traces of active virus which might 
possibly have escaped detection in the formolized tissue preparations.” 

III. Quantitative studies of serum antiviral liodies in animals immunised with 
active and inactive virus (pp. 217--222).—^The authors have found that '^guinea 
pigs injected with amounts of active equine encephalomyelitis virus inade<jtuate 
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to induce protection against an intracerebral test of 1,000 or more xa[inimal] 
l[ethal3 dEoses] of virus show no significant humoral anti\iral bodies. The 
latter are, however, regularly present in immune animals, and are best demon¬ 
strated by adding serum to low multiples of infective doses of virus under 
optimal conditions of time and temperature (2.5 hr. at 37® 0.). Guinea pigs 
immunized either with active or with inactive (formolized) virus reveal no dis¬ 
tinctive differences in the antiviral body content of their sera.” 

IV. Effect of immune serum on antigenicity of active and inactive virus (pp. 
223-232).—It was found that “in active equine encephalomyelitis virus and in 
the virus inactivated by formalin there is a suflacient amount of antigen, without 
necessity of multiplication in the body, to produce immunity in guinea pigs 
against >1,000 <10,000 intracerebral lethal doses of virus. The antigenic 
capacity of both materials can be blocked to the same extent by the action of an 
appropriate amount of hyperimmune serum. The bearing of these findings on the 
mechanism of immunity induced by virus inactivated by formalin is discussed.” 

The treatment of equine Trypanosoma congolense infections with 
Snrfcn O (Bayer), S. G. J. Bennett {Jom\ Compar. Path, and Tlier,, 49 
(1930), No, 2, pp. 151-159). —^The author has found it unsafe to administer 
Surfen C to horses intravenously. “While ‘safe’ in the usual chemotherapeutic 
sense to inject it subcutaneously, large swellings developing at the site of injec¬ 
tion render this route objectionable. Intramuscular injection is less objection¬ 
able than subcutaneous, although even by this route, in spite of giving multiple 
small doses, or even of giving a series of doses at inteivals of a week or 10 
days, troublesome local swellings may develop. In no case in the recorded 
series of treatment did any toxic symptoms develop following intramuscular 
injection, indicating that horses can, apart from possible surgical complications, 
probably tolerate appreciably larger doses than were used in this series of 
observations. 

“Surfen 0 is certainly capable of curing nearly all, if not all, cases of T. con- 
golense in horses, and in this respect it is the best agent hitherto studied. Its 
only drawback—and it is a serious one when the necessity for routine mass 
treatment has to be contemplated—seems to be referable not so much to the 
drug as to the patient, namely, the extreme variability of individual response. 
Some horses are cured by a single dose of 1 g/100 kg, while others require 
much more. It is therefore unlikely that any orthodox course of treatment will 
be developed; each patient will call for close individual attention, even to the 
degree of confirming cure by small-animal subinoculation.” 

Notes concerning internal parasites of poultry in Puerto Rico, K. B. 
Oram (Puerto Pico 8ta. Agr. Notes No, 70 (1930), pp. 5). —^This is a report on 
the results of an investigation conducted in Puerto Rico from October 7, 1035, 
to January 9, 1936, to determine the kinds of parasites present in poultry, the 
severity of parasitic infestations, their Importance economically, the influence 
of environmental factors, and recommendations for control. 

The vaccination of baby chicks against fowl pox, H. M. DeVolt, 1. M. 
Moulthbop, and C. R, Davis (Maryland 8ta. Bui. 895 (1936), pp. 627-633, 
figs. 2). —^In experimental work in 1935 the vaccination of 73 12-day-old Single 
Comb White Leghorn chicks against fowl pox by the stick method resulted in a 
satisfactory performance during the first 2 weeks after vaccination. “During 
the next fortnight, however, there was some sickness as a result of systemic 
reactions which caused the death of 4 and a loss of body weight in others. The 
vaccinated group as a whole recovered and developed well during the remainder 
of their growing period, although their average body weight was slightly b^ow 
that of the control group reared under similar conditions. When tested for 
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immunity a little over 7 mo. after vaccination, only 8.33 percent of the males 
tested and 45.5 percent of the females were immune. The vaccination of these 
fowls at the age of 12 days, therefore, did not confer a uniform and complete 
immunity lasting to maturity in all cases.” 

Immunological studies with the virus of infectious laryngotracheitis of 
fowls using the developing egg technique, F. M. Burnet {Jour, BJxpt, Med,, 
6S {19S6), Ko, 5, pp. 685-^01, pi 1).—^In the work reported, the technic of 
chorioallantoic membrane inoculation (B. S. R., 72, p. 844) has been applied to 
the study of the virus of infectious laryngotracheitis as it occurs among Aus¬ 
tralian poultry. 

The author found that “when suitably diluted suspensions of virus are inocu¬ 
lated, isolated foci or pocks appear whose macroscopic form and histological 
structure is characteristic. The numbers of these foci may be used as a measure 
of the amount of virus present. 

‘•Two distinct types of focus are produced by laryngotracheitis strains, one 
being characteristic of epizootic strains from New South Wales and from Amer¬ 
ica, the other of a Victorian strain which is of very low virulence for fowls. 
No qualitative antigenic differences can be detected among these strains, but the 
epizootic strains are more readily neutralized by immune serum than the 
enzootic Victorian strain. 

“A study of the inactivation of the virus by immune serum shows that (1) 
the process of inactivation requires time for its completion in vitro; (2) the 
proportionate reduction in titer produced by a given concentration of antiserum 
is independent of the initial virus concentration; (3) reactivation by dilution 
is readily demonstrable; (4) virus in the presence of small concentrations of 
immune serum producing only a slight inactivating effect is rendered incapable 
of passing a gi'adocol membrane normally permeable to it; [and] (5) the foci 
produced from partially neutralized virus suspensions are smaller than normal, 
suggesting delay in the initiation of foci. 

“These findings bring the neutralization of a typical virus by immune serum 
completely into line with the phage-antiphage reaction as described by [0. H.] 
Andrewes and [W. J.] Elford.”" 

A filterable virns, distinct from that of laryngotracheitis, the cause of 
a respiratory disease of chicks, J. R. Beach and O. W. Schaim {Poultry 
8ci,, 15 {1936), So. 3, pp, 199-206 ).—^A report of work in California, of 'vvhich 
progress accounts have been noted (E. S. R., 60, p. 863 ; 71, p. 854; 73, p. 237 ; 74, 
pp. 107, 392). 

The experiments conducted have shown “that nasal, tracheal, and bronchial 
exudate from two strains of a respiratory disease of chicks, which clinically 
resembles infectious laryngotracheitis, when suspended in bouillon and passed 
through Berkefeld V, N, or W filters will produce the disease. These result® 
demonstrate the disease is caused by a filtrable virus which passes through all 
grades of Berkefeld filters.” 

Chickens that recovered from an infection with one of tlie two strains of 
virus were refractory to further infection with either strain. The sera from 
chickens that have recovered from an infection with one strain of the virus 
would neutralize virus of either strain. These results show the identity of 
the two strains of virus. Chickens that were refractory to infection with this 
virus were shown to be susceptible to coryza caused by SemopJiilus gaUinarum 
and to the virus of laryngotracheitis. “Likewise, chickens refrgictory to the lat¬ 
ter virus were suspectible to the former. These results demonstrate that the two 
viruses are distinct from one another. 

•Brit Jour. Expt. Path., 14 (1933), No. 6, pp. 367-383, figs. 4. 
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“The vinis dried by Swift’s method and stored in a refrigerator for 180 days 
has produced disease. In 50 percent glycerin and stored in a refrigerator it has 
remained alive for 80 days.” 

The blood pH of lenkotic fowls and the filterability of the leukosis 
agent, E. P. Johnson and W. B. Bell {Jour. Infect. Diseases, 58 {1936), No. S, 
pp. 34^48). —^In work at the Virginia Experiment Station, “the average blood 
pH of 50 normal fowls was found to be 7.56 and that of 35 leucotic fowls 7.57. 
This slight difference in blood pH is concluded to be insufficient for the identi¬ 
fication of leucotic birds on this basis. Our filtration experiments give no 
support to the claims that leucosis is due to bacteria or to intestinal parasites. 
These results, on the other hand, demonstrate quite clearly that the causative 
agent of the various forms of leucosis is filtrable through membranes that 
retain Slalmonella'] pvMorum, which has dimensions of 1,000 to 1,500 mfi. A 
separation of two or more filtrable agents, on the basis of particle size, as factors 
in the etiology of the various forms of leucosis was impossible with the filters 
used in these experiments. 

“These results, therefore, are in accord with the view that a single filtrable 
agent is responsible for the various forms of the disease. From these results It 
may be concluded that the particle size of the leucosis agent lies between the 
limits of 400 and 100 mu, or possibly less.” 

The transmission of fowl paralysis (lymphomatosis), E. M. Gildow, 
J. K. Williams, and O. E. Lampman {Poultry 8ci., 15 (1936), No. 3, pp. 844- 
248 ). —Studies conducted by the Idaho Experiment Station are considered to 
have reasonably well established that “fowl paralysis is readily transmitted by 
pen contact from affected to nonaffected chicks. The disease develops to a less 
extent in chicks from an affected flock than In chicks from a nonaffected flock 
when brooded together. The disease is more prevalent in chicks from pullet¬ 
breeding stock than in those from hen-brooding stock from the same affected 
flock. Evidence of variation in inherited resistance is apparent in different 
families. No major variation in the incid^ce of the disease was shown between 
range-raised and confined-raised birds.” 

Sixteenth annual report on eradication of pnllomm disease in Massa¬ 
chusetts, H. Van Roekel et al. {Massachusetts 8ta. Control 8er. Bui. 83 {1936), 
pp. 8). —^In control work during the year with pullorum disease (E. S. R., 74, 
p. 400), 252 flocks containing 329,659 fowls (344,081 samples) from 11 counties 
were blood tested. An average percentage of but 0.30 was positive, the lowest 
obtained during 16 yr. of testing. Of the total number of samples tested, 
313,333 were from females and 30,748 from males, of which 0.31 and 0.17 percent, 
respectively, were positive. In 2 of the counties no reactors were found among 
the birds tested. The details are given in five tables. 

The chicken as a carrier of the oocysts of the Coccidia, Eimeria tenella, 
O. A. Heeeick, G. L. Ott, and C. E. Holmes (Poultry 8ci., 15 (1936), No. 4 , pp. 
382^85 ).—^In work conducted at the Wisconsin Experiment Station “15 chickens 
infected with cecal coccidiosis were autopsied at intervals up to and including 
12 mo. following infection, and all but 2 harbored oocysts in the tissues of the 
cecal pouches. Viable oocysts were found to be passed in the cecal droppings 
and enmeshed in the tissues of the cecal pouches for a period of 7.5 mo. None 
of the controls was found to harbor oocysts, and since no infection resulted in 
susceptible chickens from the feeding of cultured cecal droppings and cecal 
scrapings it is believed that none of the infected animals kept in the same cages 
with the controls became reinfected.” 

The cysticercoid of the fowl tapeworm Raillietina cesticillus, J. E. Ageeet 
and W. M. Reid {Amer. Micros. 8oe. Trans., 55 (1936), No. 1, pp. 97--100, figs. 2).-— 
In work at the Kansas Experiment Station, “gravid proglottids of the fowl tape- 
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worm 12. (Sk? }aT)i7ifa) cesficiUus (Molin) Fuhrm. fed to ground beetles {Amara 
I>a8illa7'i8 Say) produced in 10 to 18 days numerous mature cysticercoids. The 
cysticercoids that evaginated in water showed the characteristic broad rostellum 
of R. cesticillns. The invaginated cj'sticercoids when fed to young chickens 
raised in confinement developed into adult R. ccsticillus in 16 days. The control 
chickens were negative. Another species of beetle, A. dasillaris Say, is added to 
the list of intermediate hosts of R. cesHcillus, and description of the cysticercoid 
in this country is recorded.” 

Olostridinm. hotulinnm type 0 in relation to duck sickness in the Prov¬ 
ince of Albeirta, R. M. Shaw and G. S. Simpson {Jour, Boot., 32 (1936), Ao. 1, 
pp. 79-88), —^In the course of a study of a severe epidemic that occurred in 1933 
among wild ducks feeding about Stobart and Namaka lakes, about 45 miles east 
of Calgary and 130 miles north of the llontana border, pure cultures of C. 
hotulinum type C were isolated from the organs of a duck dead of duck sickness. 

“Antitoxin produced against the toxin of this freshly isolated strain protected 
experimental birds against homologous toxin and against that of a known culture 
of G, hotullnum type 0. The use of this antitoxin in toxin-antitoxin protection 
experiments enabled us to demonstrate the presence of C, hoiulinum type C in 
the bodies of six other waterfowl and in cultures of mud from the epidemic 
area. 

“Tables were prepared showing the neutralizing effect of the antitoxin on 
toxin from our pure culture strain and from a known strain of 0 , hotuUmm 
type C. Where it was possible to obtain heart’s blood from the ducks at or 
shortly after death, an examination was made and large numbers of filarial 
worms were found. These were not regarded as having any significance in the 
epidemic.” 

The gizzard worm, Amidostomum anseris, of geese in western Wash¬ 
ington: Reports of cases, A. C. Jebstad (Jour, Amer, Yet, Med, Assoc., 89 
(1936), Ro, 3, pp, 318^20). —^The author has found the parasitic nematode 
A. anseris in geese from King and Pierce Counties in western Washington. 
In three of the cases reported, it is considered the primary lethal factor, and 
in one case it w^as found associated with other parasites. One case infested 
with A. anseris, in which eggs of Gapillaria sp. were found in the droppings, 
was successfully treated with carbon tetrachloride. 

A vims disease of owls, R. G. Gbeen (Jour, Immunol,, 29 (1935), No, 1, 
pp, 68, 69). —^The author reports having experimentally transmitted a disease 
from a great homed owl (Bubo virginianus) found dead in the wild, as previ¬ 
ously reported by Errington (E. S. R, 72. p. 690), to a second great horned owl 
and to a screech owl (Otus asio). Attempts to transmit the disease to a great 
gray owl (Scoiiaptex ncbulosa), pigeons, and guinea pigs met with failure. 

“The liver and spleen of the owl dying of the natural infection were studded 
with fine abscesses. Microscopic examination of the organs showed the liver 
to contain many microscopic abscesses. In the peripheral zone of the abscesses 
were many intranuclear inclusion bodies involving principally hepatic cells and 
occasionally an endothelial cell. Similar indusion bodies were found in tho 
livers of both owls experimentally infected. The distinctive nature of tho 
intranuclear inclusions leaves no doubt that the infection is to he classed as a 
virus disease.” 

A virns disease of owls, R. G. Gbeen and J. B. Shumngee (Awer. Jotir, 
Path., 12 (1936), No. 3, pp, 405-410, pi. 1). —This is a detailed account of the 
work above noted. A barred owl (Strix varia varia) injected with the original 
material is said to have remained well; the affection was transmitted to both 
the great horned owl (Bubo virginianus) and the screech owl (Otus asio). 
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Pnllorum disease in turkeys, E. P. Johnson and G. W. Anderson (Jowr. 
Infect. Diseases, 58 {1936), No. 3, pp. 337-3il). —^In this contribution from the 
Virginia Experiment Station the authors report upon two rather extensive out¬ 
breaks of disease among turkeys in which the death of a large number of poults 
was due to Salmonella piiUo)um infection. The significance of low titer aggluti¬ 
nation reactions witli serums from birds harboring nonpathogenie organisms is 
discussed, and it is concluded that a titer above 1:50 would be necessary to 
locate birds harboring S. puUorum. 

Since two previous hatches of turkey eggs in the incubators used had resulted 
in no disease among the poults raised in these groups, the evidence points 
clearly to the transmission of S. pullormv through the eggs of the afCected 
female in each group. The fact that nearly 100 percent mortality resulted in 
one flock does not discredit this view, as it is well kno^\n that a few affected 
individuals can easily spread the infection to a large number in a short time. 

A transmissible tumor-like condition in rabbits, P. E. Shope {Jour. Expt. 
Med., 56 {1932), No. 6, pp. 793-802, pU. i). —^A tumorlike condition observed in 
the wild cottontail rabbit {Sylvilagus sp.) was found to be transmissible to both 
wild and domestic rabbits but not to guinea pigs, white rats, white mice, or 
chickens. 

A filtrable virus causing a tumor-like condition in rabbits and its rela¬ 
tionship to virus myxomatosum, R. E. Shope {Jour. Expt. Med., 56 (1932), 
No. 6, pp. 803-822).—A study of the nature of the etiological agent of the 
tumorlike condition in rabbits above noted has shown it to be a filtrable virus. 
While this tumorlike condition and infectious myxoma differ markedly in their 
clinical and pathological pictures, they have been found to be related immuno- 
logically. 

Concerning the transmission of the fibroma virus (Shope) of rabbits, 
R. R. Hyde {Amer. Jour. Eyg., 24 {1936), No. 1, pp. 217-226, figs. 4).— The author 
has confirmed the finding of Shope (above noted) that the fibroma virus is not 
spread in the rabbit by contact, differing in this respect from that of infectious 
myxoma, to which it is closely related. 

In experimental work the domestic rabbit in which the fibroma virus had been 
established in the upper respiratory tract failed to transmit the disease by con¬ 
tact, as was shown by susceptibility of the contact rabbits to the myxoma 
virus. This also held true when the fibroma virus was C'slablislied by way of 
the skin or the eye. The domestic rabbit treated with tlie fibroma virus by way 
of the eye, nose, or skin was highly immune to the myxoma virus by all portals 
of entry. 

AGEICUITURAI ENGmEEBING 

[Agricultural engineering investigations by the Arizona Station] {Arl- 
zo7ia Sta. Rpt. 1935, pp. 19-2i, 19, 30). —^The progress results are l)rielly presented 
of investigations on the State law with respect to ground water, evaporation 
rate and duty of water, problems of irrigation enterprises, irrigation w^ati^i 
supply of the Safford Valley, and creosotiiig tamarisk for fence posts. 

Pacific drainage, British Columbia and Yukon Territory, climatic year 
1929-80, C. E. Webb {Canada Dept. Int.. Water Power and Hydroin. Bur., 
Water Eesotirces Paper No. 67 {1935), pp. 316, pi. 1). —^This report presents the 
results of hydrometric investigations in the Province of Brili^ Columbia for 
the climatic year ended September 30, 1930. 

Fluorine {Arizona Sta. Rpt. 1985, pp. 16, 17). —^The report briefly notes a 
survey showing most of the waters of high fluorine content to be those of pri¬ 
vate wells northeast and southeast of Phoenix. The toxic water could be cased 
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out at 100 ft. in some of these wells, in others only at 300 ft. or at greater 
depths. 

Experimental study of the scour of a sandy river bed by clear and by 
muddy water, C. A. Weight (Jour, Res, Nail, Bur, Standards [TJ. S.], 17 
(1936), No, 2, pp. 193-206, figs, l-J).—This paper reports the results of an experi¬ 
mental comparison of the scour produced in a bed of fine sand in a sloping 
flume by muddy water (water containing an appreciable amount of clay in 
suspension) and by clear water. 

Critical velocities of the water were determined for incipient movement of 
the sand bed in the form of riflOies and were found to be greater for muddy 
water than for clear water. With the muddy water an increase of about 10 
percent in mean velocity was necessary to scour out the same amount of Colo¬ 
rado sand as was scoured by clear water under otherwise similar conditions. 
For coarser sands this increase was greater. 

It is concluded that when clear water is discharged at the Boulder Dam it 
will cause greater scouring away of the sand bed than did the muddy water 
under previous conditions. 

Silting of reservoirs, H. M. Eakin (TJ. S. Dept. Agr., Tech. Bui. 52i (1936), 
pp. 142 , pis. 16, figs, 29). —^The purpose of this report is to present a preliminary 
outline of the more important aspects of reservoir silting and to summarize the 
results of studies made previously by other agencies, together with the findings 
of the Soil Conservation Service during the fiscal year ended June 3D, 1935. 
Observations on representative reservoirs and other data show that silting of 
reservoirs is a practical problem of the first order of importance in the south¬ 
eastern, southern Great Plains, and southwestern type areas of the United 
States wherever accelerated erosion is in force. 

‘In the Southeast, reservoir silting results chiefly from erosion of deep 
residual soils as influenced by human occupation. Lower rates obtain in moun¬ 
tainous and other sections wherever the natural forest cover is practically in¬ 
tact. Higher rates go with agricultural practices in the lower Piedmont coun¬ 
try-practices that can be greatly improved upon from the standpoint of 
erosion. Organized cooperation of the agricultural population toward better 
terrace and crop practices and rededication of over-steep lands to noncultivated 
crops or forest is eminently in order. Also much benefit can come from struc¬ 
tural and vegetational gully control. 

“In the southern Great Plains higher rates of silting relate to erosion of sedi¬ 
mentary soils under agricultural and grazing practices. Greater attention to 
terrace and contour cultivation, cover and strip cropping, and control of incipi¬ 
ent gullies can contribute material improvement. More restricted grazing and 
range restoration is needed in many places. Silt detention above reservoir level 
in broad tributary valleys in most reservoir water^eds also can be effectively 
and profitably employed. 

“In the Southwest higher rates of silting are largely the result of over- 
grazing and its consequence of extraordinary sheet and gully erosion. Sheet 
erosion perhaps can benefit in time through further restriction of grazing 
beyond that already imposed by the sparseness of remaining grasses. Arroyo 
and gully production of sediment can be reduced or even prevented from in¬ 
creasing only by direct engineering methods. Silt detention above reservoir level 
in broad tidbutary valleys by earth barriers and by growth of vegetative screens 
in delta areas is highly practicable in many cases. It would also appear, in 
view of the indications of underflow and congregation against the damsf in this 
region of muddy flood waters, that important reduction of rate of silting is 
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probably feasible through selective wastage of heaviest charge waters through 
low-placed outlet gates. . . . 

“In broad national view it appears that exorbitant rales of depletion of 
reservoir storage by silting are widely prevalent, and that the problem of 
protection of reservoirs from this menace goes hand in hand with that of saving 
farm and range lands from impairment and destruction by uncontrolled 
erosion.” 

An appendix presents instructions for reservoir sedimentation surveys. 

Soil conservation, H. H. Bennett (Z7. 8. Dept Agr,, Soil Conserv. 8erv,, 
J936f 8C8-MP-‘7, pp. S).—^This is a brief popular statement describing the prob¬ 
lem of soil conservation in the United States. 

Soil erosion and its control in the United States, W. G. LownuBMUiK 
[U, 8. Dept Agr,, Soil Comerv. Seii;., 1936, 8C8-MP-S, pp, 12, fig, I).—The 
purpose of this paper, presented before the Third International Congress of 
Soil Science, is to comment in a broad way on the program of man-induced ero¬ 
sion and its control in the United States. The first part of the paper reviews 
the condition of the American Continent in early colonial days, and the second 
part describes the i)resent condition of the land after three centuries of exploi¬ 
tation. The third part discusses methods of control which arc being undertaken. 

Soil defense in the South, H. H. Bennett (U. 8, Dept Agr,, Soil Conserv, 
Set'v,, 1936, 8GS-MP-8, pp, 7).—^This is a brief popular comment on soil erosion 
control in the Southern States. 

Man-made deserts, W. C. Lowdesmilk (Pacific Affairs, 8 (1935), No, 4, pp. 
409-4id» S- Dept Agr., Soil Conserv. Serv,, 1936, 8CS-MP-4, pp, 8 ).— 

This is a popular discussion of soil erosion conditions induced by human prac¬ 
tices. 

The role of the capillary potential in the dynamics of soil moisture, W. 
Gabdneb (Jour. Agr. Res. [U. 8.}, 53 (1936), No. 1, pp. 57-60). —^A brief mathe¬ 
matical analysis is presented in continuation of work previously noted (£2. S. It., 
72, p. 700). 

Subsidence of peat soils in Florida, B. S. Clayton (TJ, 8, Dept Agr,, Bur. 
Agr. Engin., 1936, pp. 15, figs. 5). —The results of studies of subsidence of peat 
soils following drainage, conducted by the Bureau of Agricultural Engineer¬ 
ing in coopei-ation with the Florida Experiment Station over a period of 20 yr., 
are summarized. 

In the Everglades area the available data show tlie gi-eatest depths of peat 
soil to be near Lake Okeechobee and a gradual decrease in this depth as the 
edge of the Everglades is approached. Some records along the east side of the 
lake ^ow depths of from 12 to 14 ft Most of the muck and peat soil now in 
cultivation around Lake Okeechobee is in pumping units in w'hich the major 
subsidence has already taken place. 

In the heavier muck soils, such as the “custard apple” belt adjacent to Lake 
Okeechobee, the subsidence appears to be less than that in the sawgi*ass peat 
farther out from the lake. This is duo to the higher mineral content and 
greater density of the custard apple soil. Subsidence appears to be propor¬ 
tional to the depth of deposit above the pennanent water table, or to the total 
depth where the water table is below the bottom of the deposit as in the Davie 
area. 

Following drainage, the rate of subsidence decreases with time. The curve 
of subsidence apparently approaches a tangent parallel to the time axis, and it 
seems probable that if fires are prevented the rate of subsidence will be re¬ 
duced to a very small amount. The small loss due to slow oxidation may be 
largely oftset by the addition of the fibrous portion of plant roots. As subsid- 
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euce continues, the density of soil above the water table apparently increases. 
The available data appear to show that cultivation does not account for any 
considerable poition of the total subsidence. 

The available data for deep peat deix)sits indicate total losses in elevation oC 
4 to 5 ft. in the fir'^t 20 :sr. following original drainage, and it seems probable 
that an additional lus^ of as much as 1 ft. may occur in the next 10 yr. How¬ 
ever, if adequate diaiuage had been maintained in the deep peat areas by deep¬ 
ening the drainage sj stems, the rate and amount of subsidence would probably 
have been greatly increased over actual figures obtained. If the depth of soil 
underlain with rock becomes less than 2.5 to 3 ft., successful cultivation will be 
diflScult on account of the limitation in depth of farm ditches. 

Public Roads, [August 1986] (U. 8. Dept Apr., Public Roads, 17 (1936), 
No. 6, pp. [i], yips. 13).—This number of this periodical contains data 

on (1) the status of the various highway projects receiving Federal funds as of 
July 31, 1936, (2) State motor-fuel consumption and tax receipts, 1935, and (3) 
State motor-vehicle regisiratlons and receipts, 1935, and the following articles: 
Digest of Report on Arkansas TrafiBc Survey, by L. E. Peabody (pp. 113-127) ; 
and The Cone Method for Determining Absorption by Sand, by D. O. Woolf 
(pp. 12S-134). 

Weights of South African grown timbers, M. H. Scott (Union 8o. Africa 
Dept Agr. and Forestry But. IJ^S (1935), pp. 21, figs. 4 ).—^This is a practical type 
of publication which brings up to date data on the air-dry weights of South 
African timbers of economic importance. 

The laboratory testing of lubricants, F. J. SiiEs (Jour. 8oc. Chem. Indus,, 
Chem. and Indus., 54 (1935), No. 36, pp. 809-814 ).—^This paper presents a discus¬ 
sion of the commonly applied laboratory tests for lubricants and their inter¬ 
pretation in practice and indicates what appear to be vital laboratory tests 
for each type of lubricant. Special attention is devoted to internal-combustion 
engine oils. 

It is concluded that lubrication is not a science having mathematical precision 
and that laboratory tests are not strictly comparable with running tests. It is 
thought, however, that laboratory tests, where correctly conducted, are in many 
cases indicative of the results which are generally met in practice. 

The tractor fuel situation in Kansas, E. L. Babgeb (^Lpr. Bngin., 17 (1936), 
No. 6, pp. 241-243, figs. 4 )-—^The results of a survey of the tractor fuel situation 
in Kansas are presented in this contribution from the Kansas Experiment 
Station. The purposes of this survey were to obtain information on the fuels 
being used and the relative importance of each, and to obtain a record of the 
tractor owner's experiences in dealing with the fuel problem. 

The preference for gasoline is outstanding, in spite of the fact that over 85 
percent of the tractors in use in the Stale are equipped with low-grade fuel 
engines. It is also contrary to the fact that performance and fuel economy are 
Improved when the high-grade fuels are burned in engines designed for tlieir use. 

Of the tractor operators using gasoline, 72.7 percent used a low- or third-grade 
gasoline, 27.1 percent a regular grade, and 0.2 percent premium grade. The 
average quantity of all fuels consumed yearly was 1,901 gal. per tractor. Those 
burning only gasoline averaged 2,082 gal. per tractor per year; those burning 
kerosene 807 gal. of kerosene per year and, in addition, 742 gal, of gasoline; 
and those using distillate an average of 1,208 gal. of distillate per tractor per 
year and also Oil gal. of gasoline. Gasoline made up 79.3 percent by volume 
of the fuel consumed annually by the tractors covered in this study, with dis¬ 
tillate 16.6 and kerosene 4.1 percent. Slightly more oil was consumed when 
the low-grade fuels were used, but it cannot be said that the increase was of 
great significance. 



1937] 


AGBICtJIiTtrSAL EITGIKBEBIJSrG 


113 


The time between cramkcase drainings for 591 tractors burning gasoline 
averaged 52.7 hr., for 80 kerosene-burning tractors 52.6 hr., and 217 distillate¬ 
burning tractors 49.1 hr. 

Much evidence was obtained to indicate that the whole fuel problem is poorly 
understood by the operators. 

The effect of gas pressure on piston friction, M. P. Tavlok (8. A, B. [Soc, 
Automotive EiJ/zin.] Jour., 38 (1936), Ko. 5, Trans., pp. 200-205, figs. 9).—The effect 
of gas pressure on piston friction was investigated by driving with an electrical 
dynamometer a 6-cylinder engine with the valves removed and the valve-stem 
bushings plugged. Air under pressure was admitted to the closed space made up 
of the cylinders, valve passages, and manifolds, and a constant air pressure was 
maintained on the pistons. Under these conditions it was found that the friction 
increased approximately as a linear function of the pressure and the running 
speed. The effect of jacket-water temperature on piston friction was marked, 
but it could not bo directly connected with the absolute viscosity of the oil at 
the temperature of the jacket water. Tests run with gas pressure relieved from 
behind the piston rings indicated that about a fourth of the rate of incri'ase in 
friction with pressure is due to gas pressure behind the rings. 

Computations from the test results indicate that the increase in friction 
due to gas pressure on pistons, as compared with piston friction on the ordinary 
motoring friction test, is in the neighborhood of from 2 to 3 lb. per square inch 
mean effective pressure for this type of engine. 

Cylinder wear in gasoUue engines, C. G. Williams (8. A. B. [Soc. Auto¬ 
motive Engin.) Jour., 38 (1936), Xo. 5, Tra9is., pp. 191-196. figs. 8).—This paper 
covers work carried out by the Research and Standardization Committee of 
Cylinder Wear in gasoline engines. The experiments wore carried out on a 
number of single-cylinder units of 3%-in. bore, which can be fitted with either 
water-cooled or air-cooled barrels, and direct measurements of bore wear made 
by means of gages, piston-ring wear being measured by weighing. All readings 
of bore wear were taken at the top of the ring track where wear is a maxi¬ 
mum, and the readings are expressed in equivalent wear per 1,000 miles of road 
operation. 

Attention is drawn to the importance of corrosion under cold-running condi¬ 
tions. This importance was discovered through a systematic study of the effect 
of several different variables, showing that below certain cylinder-wall tempera¬ 
tures there was a very rapid increase in wear. The study was confirmed by 
observations on the stained or pitted appearance of the cylinder walls and pis¬ 
ton rings of engines which had run at low cylinder-wall temperature, the presence 
of relatively large quantities of water in the lubricating oil under such operating 
conditions, the fact tliat the sudden Increase in cylinder wear occurred when the 
cylinder-wall temperature approximated the calculated dew point or condensa¬ 
tion temperature of the products of combustion at the pressure existing during 
the combustion cycle, and that the use of corrosion-resisting materials, namely, 
austenitic cast iron, for piston rings and cylinders effects a considerable reduc¬ 
tion in wear under low-temperature conditions. 

The importance of thermostats in reducing cylinder-liner wear is shown, as 
is also tlie rapid increase in wear wuth increasing mean effective pressure and 
cold-running conditions. 

It is concluded from the result of the experiments on lubricants that pure 
medicinal paraffin gives inadequate protection from corrosion under cold- 
running conditions, and that the presence of a fatty acid or fatty oil is necessary 
under such conditions. At high cylinder-wall temperatures representing abra¬ 
sive conditions pure medicinal paraffin gave a very bw rate of wear that was 
104565-^6-8 
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approximately tlie same as that of commercial lubricant, and various additions 
of fatty oils to the pure medicinal paraffin did not effect anj* marked improve¬ 
ment in wear. 

The effect of increasing skirt clearance from 0.0058 to 0.0300 in, on the wear 
of the top piston rings was quite marked, while the effect on cylinder wear was 
much less appreciable. The effect of radial piston ring pressure was not of 
great importance, particularly within the range of pressure usually met with 
in practice. The effect of increasing piston ring width from to ?i6 hi* at 
high cylinder-wall temperature, that is, under abrasive conditions, was quite 
important, the rate of wear with the narrower rings being from five to seven 
times greater than that with the wide rings. 

Automobile equipment for field work, A. T. Stbahobn (17. 8, Dept. Agr., 
SoU Gonset'v. Serv., 1936, fifCS-lfP-f, pp. pi. i).—A brief discussion is 

presented of the manner in which automobiles are equipped for use in extended 
survey trips in remote sections. 

^Electrical heating of soil in frames, O. P. Quabbetj. (Jour, Min. Agr. IGt. 
Brit.l, 43 (1936), 2^o. 5, pp. 446-452, fig. 1). —^The results of a conventional type 
of experiment on the use of electricity for the heating of soil in hotbeds are 
briefiy presented. In this experiment it was attempted to simulate commercial 
greenhouse conditions with early garden market crops, including lettuce anil 
carrots. 

Seven ranges, each consisting of 41 Dutch lights, were used in the experi¬ 
ments. BV>ur ranges were heated by the electric cables and three ranges were 
retained as controls. 

While the cables were laid at a depth of 8 in. below the surface, the results 
of the experiment seemed to indicate that a depth of 5, or even 4, in. would 
have been more effective without causing excessive drying out of the soil. 

Under the conditions of the experiment the desired temperature of 60® P. 
was reached only on sunny days and was not maintained for any length of time. 
Further fiuctuations between night and day soil temperatures were considerable 
in the heated ranges. 

Under the conditions of this experiment, electric power for the purpose of soil 
heating proved too expensive to be of commercial value. If it had been possible 
to provide thermal insulation for the frames, considerably higher temperatures 
would have been obtained. It is considered possible that the application of soil 
heating one month earlier in the year to these crops would give better results by 
reason of the higher market prices obtainable. 

Home-made electric hay hoists, H. L. Gabveb (Wash. State Col. Ext. Bui. 
206 (1935), pp. 4, figs. 2). —^This equipment is briefiy described and illustrated. 

Design of a machine for harvesting buffalo grass seed, F. J. Zink (Agr. 
Engin., 17 (1936), Ko. 5, pp. 197, 198, figs. 3). —^In a brief contribution from the 
Kansas Experiment Station the design of a machine for harvesting buffalo grass 
seed is described and the specifications enumerated. 

Processing feeds on Nebraska farms, E. E. Bbackett and E. B. Lewis 
(Nebraska 8ta. Bui. 302 (1936), pp. 24, figs. P).—This bulletin reviews work by 
others on the subject and gives a brief account of the work in feed grinding at 
the station. Special attention is drawn to the economy of feed grinding and to 
the mechanical features of grinders best adapted for this purpose. 

Effect of artificially drying seed cotton before ginning on certain quality 
elements of the lint and seed and on the operation of the gin stand, F. L. 
Geedes and C. A. Bennett (U. 8. Dept. Agr., Tech. Bui. 508 (1936), pp. 62, pis. $, 
figs. IS). —Studies are reported with 69 American upland cottons selected from 
the 1931, 1282, and 1933 crops to represent a wide range of seed cotton charac- 
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teristics. Obtained from nine States including and extending from Georgia and 
the Carolinas to Texas, they varied in moisture content from 6.8 to 26.4 percent, 
in staple length from % to 1 2 in., and widely in other characteristics. 

Portions of the seed cottons, dried and undried, were ginned on new and 
properly adjusted brush and air-blast types of gins at constant saw speeds and 
with loose and light seed-roll densities (slow and fast rates of feed, respec¬ 
tively). However, since the effects of drying were observed to be similar for 
the two tjpes of gins, only the results for the brush type gin are presented. 

“The amount of moisture removed from seed cottons by drying at a tempera¬ 
ture of 150® P. increased with increase in moisture content on the average from 
1 lb. per 100 lb. of seed cotton for those with less than 12 percent moisture to 
3 lb. for those having 16 percent or more. The amount of moisture removed at 
the higher temperatures was only slightly greater than that at 150®, presumably 
due to the relatively short period of exposure in the drier (15 sec.) and to the 
fact that the relative humidity of the air heated to the higher temperatures is 
not appreciably lower than that at 150®. 

“The greater part of the drying action on seed cotton is confined to the fibers. 
The amount of moisture removed from lint per 100 lb. by drying at 150® ranged 
from an average of 1.5 lb. for seed cottons below 12 percent in moisture to an 
average of 4 lb. for those having 16 percent or more, and increased slightly 
with higher drying temperatures. 

“The moisture content of seed cotton has a pronounced effect on the smooth¬ 
ness with which it is possible to gin the lint, successively lower preparation 
being associated with increases in moisture content. The unfavorable effects 
of ginning cottons with excess moisture are intensified as the staple length of 
the cotton is increased and as the seed-roll density is changed from loose to 
tight. 

“Average grade improvements, or the combined influence of generally 
smoother preparation and occasionally brighter color and reduced leaf, as a 
result of artificial drying, were more pronounced for the longer than for the 
shorter cottons. Drying at a temperature of 150® showed grade benefits ranging, 
on the average, from about one grade for either length group having 16 per¬ 
cent or more moisture to approximately one-third of a grade for the longer 
cottons having 8 to 11.9 percent and the shorter cottons having 12 to 15.9 percent 
moisture. Cottons having a moisture content below these respective limits did 
not show enough grade improvements to justify drying. 

“Staple length, on the average, was preserved when the seed cotton was dried 
at 150®, but higher drying temperatures were in general accompanied by ginned 
lint with slightly shorter staple length as idiown by classification and with in¬ 
creased variability of fiber length. In many cases drying temperatures above 
200® were associated with shortening of staple to an extent of A to i in. 

“Average fiber strength was not weakened by drying the tested seed cottons 
at temperatures up to 200®, but there appeared to be a ^ght weakening of the 
fibers when the material was dried twice in succession at 250®. The temper¬ 
ature of the hot air at the inlet of the drier should not greatly exceed 150®, 
except for very wet cotton and then should seldom, if ever, exceed 200®. The 
critical temperature is readied sooner with short-staple or lower moisture- 
content than with long-staple or higher moisture-content cottons, respectively. 

“Based on average grade and staple premiums and discounts at Memphis, 
Tenn., for the 1932-33 season, drying long-staple cottons of relatively high mois¬ 
ture, averaging 14 percent, increased the average monetary value per bale 
about $3, or 8 percent, when ginning with a loose seed roll, and $2, or 6 percent, 
with a tight roll. Drying and ginning with a loose roll increased the average 
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value of the same cottons approximately $7, or 20 percent, as compared with 
that for corresponding portions ginned damp or wet with a tight seed rolL 
Long-staple cottons having an average of 10.8 percent moisture showed in¬ 
creases in value from drying of over $3. or 10 percent, when ginned with a 
loose seed roll, and i>l, or 3 percent, with a tight roll. Ginning portions with 
a loose seed roll after drying gave an increase in value of over $4, or 14 percent, 
as compared with the value of the cotton obtained with a tight seed roll without 
drying. 

•‘With short-staple cottons of relatively high moisture, averaging 15 percent, 
the average monetary value per bale was increased 67 ct., or almost 2 percent, 
by drying when ginned with a loose seed roll, and 68 ct., or 2 percent, with a 
tight roll. The value of these cottons dried and ginned with a loose seed roll 
was higher by almost $1.50, or 4 percent, than that obtained when portions were 
ginned damp or wot with a tight seed roll. Shorter staple cottons averaging: 
10.8 percent in moisture showed decreases in monetary value with dry 
ing. . . . 

‘•The beneficial effects of artificial drying, as shown by the differences be¬ 
tween paired samples, are considered as being probably of smaller magnitude 
than would have resulted had machinery been used in these experiments that 
was more or le«!S worn out or obsolete, or inadequately repaired, or improperly 
operated.” 

The percentage germination of seed from portions of seed cotton dried at 
test temperatures was not reduced by drying; on the contrary, the dried por¬ 
tions showed germination of slightly higher percentages. 

An appendix presents basic tables lowing absolute values of paired undried 
and dried samples. 

Drying fruits and vegetables, H. Beresfoed {Elect on the Farm, 8 {1935), 
yo. 9, pp. 10, It figs, 2).-—A fruit and vegetable drier, suited to the needs of the 
farm family and adapted for operation by dectric heat, is briefly described and 
illustrated. 

Installing forced draft in prune driers, F. E. PaiOE {Oreg, State Sort 8oc, 
Ann, Rpt, 27 {1933), pp, 50-^92).—The results of experience at the Oregon 
Experiment Station on the installation of fans in natural draft driers is briefly 
presented. 

Home-made potato sorting table, H. L. Gaeveb {Wash, State Col. Ext. Bui, 
222 {1936), pp, i, figs. 2).—This device is briefly described and diagrammatically 
illustrated and a bill of materials presented. 

Investigations on machinery used in spraying.—H, Nozzles, C. Davies 
and G. R. B. Smyih-Homewood {Jour, Southeast. Agr. Coh, Wye, Kent No. 
36 {1935), pp, 62So, pis, 11, figs, 7). —^This is the second report of these experi¬ 
ments (E. S. E., 72, p. 705), in which a method to determine the surface area of 
trees covered by spray fluid is described. 

Results obtained in the field under commercial conditions showed an average 
cover of about 78 percent. An analysis of the uniformity and degree of atomi¬ 
zation of spray deposit on the trees showed the spray cover efficiency to average 
62 percent. Further experiments Tcere conducted in the field under various 
pump and nozzle conditions, and the cover ranged from 60 to nearly 92 percent. 
A number of nozzles were tested in the laboratory, and the methods used and 
some of the apparatus developed are briefly described. 

Heating systems for apple-washing machines, R. H. Reed {Illinois Sta. Oirc. 
457 {1936), pp, 37, figs. 11), —^Technical information is presented on heating 
systems for apple washing machines, together with data on installation and 
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operation. An appendix presents methods used in analyzing heat losses and 
transfers. 

Purdue Experiment Station repoils on effect of “Freon” on fruit in stor¬ 
age, C. E. Baker (Seating, Piling, and Air Conditioning, 8 (19S6), So. 3, pp. 

96, 98). —Studies conducted at the Indiana Es 5 >eriment Station are briefly re¬ 
ported in which Freon appeared to be a safe refrigerant for use in the storage 
of apples from the toxicity standpoint. Its presence in the atmosphere seems 
to be harmless, except possibly in the case of extreme concentrations. 

Poultry houses for Manitoba, M. C. Hbeneb (2fanifoda Dept. Agr. and 
Immigr, Ext. Bnl. 103 (1036). pp. 31, figs. 24 ).—Information is presented on the 
planning and construction of poultry houses adapted to conditions in Manitoba, 
together with working drawings and building material for specific structures. 

Practical electricity and house wiring, H. P. Richter (Chicago: Frederich 
J. Drake d Go., 192i, PP-163, figs. 208).—This is a practical book of instruction 
covering in detail electrical work as applied to the wiring of small buildings. 
It contains chapters on electricity and how it is measured; dictionary of common 
devices; principles of circuits; wires and insulation; splicing and soldering; 
underwriters—electrical codes; two- and three-wire systems; polarizing and 
grounding; fuses and circuits; wiring methods; service wires and switches; 
plan your installation; wiring new houses—knob-and-tube; wiring with conduit; 
wiring with armored cable; wiring with nonmetallic cable; installing switches, 
fixtures, etc.; miscellaneous useful additioub; wiring houses after they are built; 
alterations and additions; wire sizes; wiring farm buildings; motor character¬ 
istics—^motor wiring; principles of efficient lighting; AO and DO—single-phase 
and three-phase; appliances—home repairs; and isolated plants. 

Description of home-made air coolers, L. H. MrroHEm (Beclam. Era IXI. 8.'], 
26 (1936), No. 8, p. 196, figs. 2).—^Home-made air coolers originated on the Salt 
River project of the TJ. S. Bureau of Reclamation during 1935 are described. 

The air cooler is mnde of a wooden box made to fit tightly in the lower half 
of a window, a bit of exc^elsior, a tin trough perforated to spread water through 
the excelsior, and a good-sized electric fan. The fan draws air through the 
moistened excelsior and in doing so lowers its temi)erature. The temperature of 
a room can be lowered 10® or 15® with one of these home-made air coolers. 

AGEICfUITTJEAL ECONOMICS 

[Investigations in agricultural economics by the Kentucky Station, 
1935] (Kentucky 8ta. Rpt. 1935, pt. 1, pp. 8-H). —^Findings not previously noted 
are reported briefly’ on a study in cooperation with the U. S. J>. A. Bureau of 
Agricultural Economics of adjustments in agricultural production and farm 
practices necessary to c<)n>ervo fertility and prevent erosion; a study of popula¬ 
tion growth and its relation to land uso and relief in 5 counties with good- 
sized cities and 27 mountain counties in the eastern part of the State; a study 
of 104 colored part-time farming families in central Kentucky; studies of farm 
real estate tax delinquency, 1928-33, and of farm land assessments; a study of 
the relation of the number <»f turkeys in the United Stales and Kentucky prices 
for turkeys; a study of the fact(»rs responsible for the increase in volume of 
fruit and vegetable markets in Louisville during recent years; and a study of 
factors influencing net earnings of 72 farm operators in the outlying bluegrass 
counties of the State. 

It still pays to farm w^l, H. W. Humfobd (Illinois 8ta. Girc. 458 (1936), 
pp. 31, figs. This is an address delivered on Farm and Home We^ programs 
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at the Universities of Kentucky, Missouri, Illinois, and Wisconsin during 1935 
and 193a Portions were adapted for use in a paper before the Chamber of 
Commerce of the United States in April 1936. 

A study of the organization and management of farms in Grayson 
County, Virginia, J. J. Vebwon, T. M. Dean, and H. W. Hawthorne {Virginia, 
8ta. BuL 304 {1936), pp. 63, figs, 4).—The farming area studied is described as 
“livestock grazing with enough crops grown to winter the breeding stock and to 
carry the other livestock that was either raised on the farm or purchased during 
the fan into the next year’s grazing season.” An analysis is made of records for 
the year ended March 31, 1931, obtained by trained enumerators for 162 full¬ 
time farms and 170 farms receiving 15 percent or more of receipts from sources 
other than the farm. 

The full-time farms showed the following averages: Size 15S acres, capital 
investment 58,724, receipts $667, expenses $644, and labor income —$429. The 
averages for the part-time farms were 105 acres, $5,149, $592, $516, and —$191, 
respectively. Increasing size of business was associated with decreasing labor 
income, due to increased interest allowance on capital investment. “Generally, 
it did not pay to hire labor during the year of the study. Groups of farms with 
the least number of men made the best financial showing. Farm income showed 
a small, increasing positive relationship with increases in size of farm on the 
full-time farms but an irregular declining negative relationship on the part-time 
farms. Capital was used more efficiently on large than on small farms, indi¬ 
cated by a constantly decreasing proportion of capital invested in real estate 
being invested in nonproductive buildings and a large proportion in productive 
land. Also, large farms used working capital somewhat more efficiently than 
small farms. . . . Crop yields declined as the acres of crops per animal unit 
increased, indicating that livestock help to maintain or improve the fertility of 
the soil. Although crop sales were of minor importance, increasing crop yields 
were associated with increasing farm income, indicating that good crop yields 
probably had some joint infiuence on farm income. Certain items of cost of 
production may be materially reduced by high crop yields.” The group of 
full-time farms with nearly one-fourth of the total capital investment in working 
capital showed by far the largest farm income. Tenants had a decided advan¬ 
tage over landlords in the year studied— a. depression year. “There was a sig¬ 
nificant positive relationship between the output per man and farm income.” 

The data indicated that a good balance of enterprises on full-time farms 
would result from a business organization providing for from 10 to 20 percent 
of total receipts from crop «ales, 50 to 60 from cattle, 15 to 25 from sheep, 5 to 
10 from poultry, and from 5 to 10 percent from dairy products. For part-time 
farms the percentages from sales of a*ops were from 15 to 20 percent, from 
cattle 30 to 40, from sheep 15 to 25, from poultry 15 to 25, and from dairy 
products from 5 to 10 percent. 

Trends in West Virginia agricnltiire, F. D. Corneix, Jr. (TTest Virginia 8ta. 
Buh 276 (1936), pp. [83], figs. 56).—Tables based on reports of the Bureau of the 
Census, U. S. Department of Commerce, for the years from 1870 to 1935 show 
by counties total population; number and average size of farms; acreages of 
improved and unimproved farm land; acreages, yields, and production of the 
principal farm crops; number of apple and peach trees and production; num¬ 
ber of horses, cattle, dairy cows, sheep, swine, and poultry; production of milk 
and eggs; etc. Charts and maps show similar data for the State by years for 
periods of varying lengths from 1865 to 1935. The trends are briefiy discussed. 

An economic study of part-time farming in the Elmira and Albany 
areas of New York, 1982 and 1933, K. Hood {["New Yorh] GomeU Sta. Bui 
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6V! (19S6), pp, 1B9, figs. 9). —^Data were collected by personal visits by graduate 
students, 267 completed schedules being obtained in the Elmira area in 1932 and 
458 in the Albany area during the summer of 1933. The population and indus¬ 
trial de\elopment in each area are described. The numerous tables included 
present the findings as to farm receipts and expenses; operator’s income from 
farm and total; family income; the location of the farms as regards the type 
of roads, distance to city, soil type, and class of land; classification of part- 
time farmers on the basis of occupation, schooling, age, etc.; size, condition, etc., 
of dwellings; capital investment and the factors influencing it on part-time 
farms; extent of farming operations and the effects of different factors on 
them; influence of various factors on operator’s net earnings from the farm 
and on nonfarm earnings; area and returns from gardens; percentage of food 
furnished by the farm and the factors influencing the percentages; methods of 
marketing produce; factors influencing the appreciation of real estate values 
of part-time farms; cost of living in the country and in the city and the factors 
influencing the amoimt of net savings on part-time farms; factors influencing 
taxes paid on and the cost of renting part-time farms; and the factors in¬ 
fluencing the amount of poor relief paid part-time farmers. Other tables pre¬ 
sent data in regard to selecting and purchasing part-time farms, construction 
of dwellings, modern conveniences in the country, etc. The advantages and 
disadvantages of living in the country and the attitude of full-time farmers 
toward part-time farmers are discussed. 

Cost of producing farm products in North Carolina, E. E. L. Gsisene] 
(North Carolina Sta, IBid.} 303 (1936), pp. 127). —^This bulletin presents the 
results of a number of studies of the cost of production of different farm 
products in North Carolina made from 1924 to 1934. 

Part 1. The appUcatioii of the factors of production (pp. 6-13).—^This part 
**is devoted to a discussion of theoretical relationships between inputs or cost 
factors and outputs or yields. This discussion is intended to show how outputs 
%ary with inputs and the economic significance of such relationships.” 

Part 2. Cost of producing cotton in selected areas of North Carolina (pp. 
14r-38).—^Records were obtained (1) by the cost route method from 23 to 36 
farms mostly in Wayne, Johnston, and Harnett Counties each year, 1930-34, and 
include 1,638 acres of cotton during the 5 yr. and (2) by the sur\ey method in 
J934 from 59 farms with 3,431.8 acres of cotton in Hoke, Scotland, Richmond, 
and Anson Counties. Tables show for each farm, for the 3 high- and 3 low-cost 
farms, and for the high-yield farms for each year the costs by items and 
yields. The causes for the difference in cost per pound of cotton on the different 
farms are discussed. 

Part 3. Cost o/ producing tobacco in selected areas of North Carolina (pp. 
39^-54).—Records were obtained by the cost route method from 5 to 19 farms 
each year, 1931-34. A total of 241 acres of tobacco was included. Most of the 
farms were located in Wayne, Johnston, and Harnett Counties, but a few 
records wore obtained in 1934 in Green, Pitt, and Wake Counties. Tables diow 
for each year for each farm, for the 3 high- and 3 low-cost farms, and for the 
high-yield farms the costs by items, yields, value of tobacco sold, and profit per 
acre. The causes of the differences in yields and costs are discussed. 

Part 4. Cost of producing farm products in selected areas of North Carolina 
(pp. 55-119).—Using the farm business records obtained in connection with 
studies previously noted (E. S. R., 65, p. 782), calculations were made of the 
cost of producing cotton, corn, tobacco, peanuts, wheat, sweetpotatoes, soybeans, 
hay and forage, dairy products, poultry products, and pork and of the costs of 
work stock labor and man labor. From 20 to 24 enterprise records were ob- 
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tO-ined in Cumberland and Jobnston Counliob in 1924, Craven County in 1025, 
Macon County in 1926, and Northampton County in 1927. In general, tablets 
are included for each product showing for each farm and the averages for the 
farms in each area the labor and material requii'cmeuts per acre, the cobt of 
production by items, yields, etc. 

Part 5. Cost of producing early Irish potatoes in selected areas ol NoriJj 
Carolina (pp. 120-127).—In cooperation uith the extension service of the North 
Carolina State College of Agriculture, 3S records were obtained for the 1934 
crop year from farms in 9 areas of the State by the cost route method. Tables 
show for each farm, for the farms by areab, and for the 5 high- and 5 low-cost 
farms the costs of production and marketing by items and the average number 
of hours of man labor and horse work used per acre in different operations. 

Canadian wheat stabilization operations, 1929—35, W. S. Evans {Wheat 
Studies, Pood Res. Inst. [Stanford Univ.}, 12 {1936), No. 7, pp. [2]+2Ji9-271+[11, 
figs- 3 ).—In a period dating from the beginning of the crop year 1929-30 in the 
United States and continuing in Canada until the close of the crop year 1934- 
35, centralized wheat cooperatives, with the support of government money and 
credit, operated in the wheat markets of theii re^'pective comitries on a scale 
never before possible to any regular market agencies and therefore affording 
important lessons in the principles of marketing. 

In an introductory way, the developments in connection with the operations 
of the cooperative in the United States are herein sketched. The developments 
in Canada are more fully presented, the main elements of the Canadian situa¬ 
tion between August 1931 and July 1935 being assembled in graphic form. 

The Butler Egg Auction, R H. McDouGAnL and F. F. Liningeb (Pennsyl¬ 
vania Sta. Bui. 328 (1936), pp, U, figs, 12).—This is a study of egg marketing in 
western Pennsylvania showing preferences of buyers and the factors of pro¬ 
duction influencing price and quality. The Butler Egg Auction was organized 
in the spring of 1933, and in 1935 had a membership of 437 in 14 counties. The 
study was made “first, to discover remediable weaknesses of the auction as dis¬ 
closed by interviews with buyers and sellers; second, to compare prices received 
by different methods of marketing and for various weights and grades of eggs *, 
and, finally, to determine how quality affected price, what external factors were 
related to price, and how these factors might be controlled.” Sixty-two buyers 
were interviewed, and infoimiation was obtained from 2S others by question¬ 
naires. Three hundred and eighty members and 29 nonmembers of the auction 
were interviewed, and a study was made of the sales slips of the 2 sales 
(Tuesday and Friday) nearest the fifteenth of each month, January 1934 to 
June 1933. 

The organization, financing, and operation of the market are described. 
Analyses are made of the data obtained, with comparisons of auction prices 
and the New York and Pittsburgh prices of eggs and of prices by other methods 
of marketing. Flock management practices and the relation of seasonal varia¬ 
tion in sales, weight and grade of eggs, etc., to prices received are discussed. 

During the 2-yr. period ended June 30, 1835, the auction sold 1,281.792 doz. 
eggs at an average price of 25.7 ct. per dozen. The handling charge was 40 ct. 
per case. “The Butler Egg Auction has improved the local prices of eggs bj 
establishing recognized grading standards for size and quality. It has widened 
the market area so that all high quality eggs in the area command a ready sale. 
It has provided the first reliable price quotations for graded eggs in the 14 
counties included in the territory. . . . The price for 15utler Extra Large 
eggs averaged 1.4 ct. above New York Nearby Specials and 4.7 ct. above Nearby 
Hennery Whites in Pittsburgh for the 2 yr., July 1933 to July 1935. For the 
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period July to December li>o4, Butler Extra Large csgs averaged 4.15 ct. above 
New York Nearby Specials. The huckster and the store prices for the 3-yr. 
period July 19:>2 1o July 191)5 were very close together. The huckster paid 2.1 
ct. abo^e the store iroin Ociobor 1934 to May 1935, while before the auction 
the store prices were 1're(inontly above the huckster price. The consumer price 
averaged O.:*) d. aboie the New York Nearby Specials and 4.8 ct. above the 
huckster price from July 1932 to July 1935. The general level of prices appears 
to have been raised so that they approached more nearly the New York Nearby 
Special and the consumer prices.” 

Buyers attended the sales irregularly, only 14 percent attending weekly. In 
1934, due apparently to improved local prices for eggs, 22 percent of the mem¬ 
bers did not sell through the auction, and over 70 percent sold at less than 15 
percent of the sales. Of the buyers interviewed, 75 percent sold direct to con¬ 
sumers and 60 percent preferred heavy-weight eggs, light yolks, and Fancy and 
Extra grades and 87 percent white shells. There was a consistent relation be¬ 
tween weight of and the price paid for eggs. With large eggs, each increase of 
1 lb. in weight per ease increased the price per dozen on an average of 0.4 
ct. Seasonal variation in volume of egg^ sold was the chief factor affecting 
prices. Tuesday sales averaged 47 ct. per case above Friday sales, indicating 
a need for a change in sales day or delivery of a part of the producers’ eggs. 
“Experience with auction celling of eggs indicated that a strict adherence to 
grading standards was desirable. Under such conditions the auction offered 
to producers an incentive to produce eggs of high quality.” 

The supply and utilization of milk in Pennsylvania, T. K, Oowden and 
E. G. Fouse (Pennsylvania 8ia. Bui. S27 (1936) y pp. Ill, figs. 28 ).—^The data 
given are based upon individual reports submitted by dealers to various 
agencies, such as the milk control hoard, public health agencies, and various 
trade organizations. These reports were supplemented and checked by inter- 
views with individuals in the industry. Detailed figures are tabulated for April 
1934, which was approximately the same as the monthly avei’age for the year. 
The findings are presented in sections dealing with the plan of the study 
and Pennsylvania as a milk market; number, location, and relative importance 
of the various types of dealers; the supply of milk htindled hy different types 
of dealers; country milk plants; seasonal variation in the supply of milk; the 
utilization of milk and cream by Pennsylvania dealei-s; the fluid milk industry 
of the State; milk mauufacturcHl in the Stale; seasonal variation in the utiliza¬ 
tion of milk; farmers’ organizsitions in the dairy indu>stry; the relation of 
sanitary control to iho supply and utilization of milk in Pennsylvania; ati<l 
interstate shipments of milk and cream. 

Sale of dairy products at roadside markets in Maryland, DeY. Meade and 
R. K. Mead (Jtfaryhmd ^ta. Bui. 3.9,} (1936), pp. 595-626, figs. 15 ).—^This study 
was made to determine the factors influencing the demand for and sale of dairy 
products at roadside markets in the State. A survey was made of eight markets 
remaining open all year and five that were open only from 4 to 9 mo. Data are 
included with regard to hours open, general appearance, location with reference 
to roads, distance to a town, parking space, facilities and attractions, traffic, 
service equipment, methods of sales practices, prices, effect of climate on sales, 
etc. The various factors and their effects on sales are discussed. 

Agricultural loans of commercial banks, N. J. Waix (U. Sf. Dept. Agr., 
Tech. Bui. 521 (1936), pp. 56, figs. 7).—Data regarding the specific types of agri¬ 
cultural loans, total loans, and total deposits were obtained from schedules 
enclosed by the Federal Deposit Insurance Corporation, the Comptroller of the 
Currency, and the Federal Reserve Board with the call report form for Decem- 
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ber 31, 1334, sent out by each agency. Bata compiled for somewhat similar 
surveys conducted by the Department for the years 1914, 1918, 1920, 1923, and 
1931 were used for making rough comparisons of changes in the volume of 
agricultural loans. 

Loans secured by real estate increased from $739,500,000 in 1914 to nearly 
$1,500,000,000 in 1920 and then decreased to less than $500,000,000 in 1934. 
Personal and collateral loans to farmers increased from approximately $1,008,- 
000,000 in 1914 to over $3,869,000,000 in 1920 and then decreased to $807,613,000 
in 1934. Of the agricultural loans held by commercial banks on December 31, 
1934, 38.2 percent were secured by farm real estate, 8 by livestock only, 12.2 
by crops, equipment, and livestock, 11.1 by warehouse receipts, and 4 percent 
by other collateral, and 26.5 percent were unsecured by collateral. The per¬ 
centages that agricultural loans were of total loans in the different geographic 
divisions were New England 2.4, Middle Atlantic 1.7, East North Central 10.9, 
West North Central 28.9, South Atlantic 14.3, East South Central 25, West 
South Central 23.2, Mountain 39.1, Pacific 11.6, and the United States 0. 
Slightly over 60 percent of the loans secured by real estate were in the Pacific, 
East North Central, and West North Central States. Of the loans secured by 
livestock only, 7S.5 percent and of those secured by crops, equipment, and live¬ 
stock, 73.4 percent were in the West North Central, West South Central, and 
Mountain States. Of the agricultural loans secured by warehouse receipts, 85.8 
percent were in the South Atlantic, East South Central, and West South Cen¬ 
tral divisions. Of the total agricultural loans in the United States secure<l by 
other collateral, 3.6 percent were in the New England division, 8.1 in the Bast 
South Central division, 7.4 in the Mountain division, and from 11.9 to 16 per¬ 
cent in each of the other divisions. Of the loans without security other than 
endorsement, 61.4 percent were in the Middle Atlantic, East North Central, and 
West North Central divisions. Banks in places of less than 15,000 population 
hdd 65 percent of the loans secured by farm real estate. 80 percent of the per¬ 
sonal and collateral loans to farmers, and 74 percent of all agricultural loans. 
National banks held 48.4 percent of all agricultural loans, nonmember State 
banks 43.8, and State member banks 7.8 percent. 

An analysis is made of the relation of agricultural loans and rural buying 
power and of the influence of price level on bank loans, the refunding of bank 
loans into long-term obligations, bank suspensions, and Federal financing for 
farmers. 

Maryland farm credit handbook, R. Russell {Maryland 8ta. Bui, S96 {19S6), 
pp. 635-690, figs. 2).—Part 1, the farm credit situation in Maryhmd (pp. 636-643, 
077-679), includes dr»ta as to amoimt and sources of operating credit and farm 
mortgage credit and the number of farms changing hands through forced sales 
and related defaults. Part 2, credit and services available through the Farm 
Credit Administration (pp. 644-676, 680-690), “is designed to guide farmers who 
need credit or whose debt burden needs readjustment. It attempts to outline 
the sources and conditions of farm credit obtainable through federally spon¬ 
sored agencies.” It describes the several agencies and outlines the conditions 
under which faim credit may be obtained from each. 

An analysis of real estate assessments in 28 Virginia counties, 1930, 
F. L. Underwood {Virginia 8ta. Bui. 303 {1936), pp. 38, figs. 2).— This analysis is 
based on data regarding sale values and assessed values of land and buildings, 
and number of acres or lots each sale represented for all real estate (1,927 
sales) sold in 27 counties in Virginia in 1930 for which complete information 
was obtainable. 
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The ratio of assessed to sales value was 42.8 percent for 950 sales of land 
with buildings, 29.1 for 669 sales of land without buildings, 55.9 for 137 sales 
of lots with buildings, and 24.4 percent for 171 sales of lots without buildings. 
The county averages varied from 13.8 to 119.7 percent for land with buildings, 
from 12.5 to 92.8 for land without buildings, from 12.3 to 155.6 for lots witli 
buildings, and from 1 to 181.8 percent for lots without buildings. In general 
the lowest ratios were in the southwestern and the highest in the southeastern 
part of the State. Less than one-sixth of the properties were assessed at full 
valuation or higher, more than one-fourth at less than 21 percent of the sales 
value, and more than one-fourth at from 21.6 to 40 percent. 

In general, properties of low sales value were relatively overassessed and 
those of high value were underassessed. Properties with buildings were gen¬ 
erally assessed at much higher percentages than those without buildings. A 
sti‘ong and consistent inverse relationship was found between sales value per 
acre and the ratio of assessed to sales value. No consistency was found in the 
relationship between acreage and the ratio of assessed to sales value. 

In 1930 the boards of equalization in the 21 counties dropped 271 assessments, 
added 631, and reviewed 6,447. In summarizing the work of the boards, the 
author stales that “it was found that generally the boards had reduced rather 
than increased assessments, and that such increases as were made, as well as 
such decreases, bore little or no relation, either in extent or frequency, to the 
previous assessment situation. Many assessments already too low relative to 
the average assessment ratio for the county were still further reduced, and a 
few already too high were still further increased. In the analysis of variations 
in real estate assessments it was found that properties without buildings were 
assessed at much lower percentages of sale value than were properties with 
buildings. The aggregate net change made by boards of equalization in assess¬ 
ments of land without buildings was a reduction of 55 percent, whereas the 
aggregate net change in assessments of land with buildings was zero. In other 
words, land without buildings, already assessed at a lower ratio to sale value 
than land with buildings, was reduced in assessed valuation by more than one- 
half, while the aggregate of assessments of land with buildings remained un¬ 
changed. Buildings were found to be generally overassessed in relation to land. 
For land with buildings, the boards of equalization increased aggregate build¬ 
ing assessments by 4 percent and reduced the corresponding land assessments 
by 2 percent.” 

Local government in Tompkins County, New York, T. N. Hnun ([Ncir 
YorA] Cornell 8ta. Bui. 657 (1936), pp. 44, figs. 9 ).—^Tompkins County—^its loca¬ 
tion, area, units of government and their origin, population, taxable property, 
and highway mileage—and the administration of the governmental units— 
towns, counties, schools, cities, villages, and special districts—are described. 
Tables are included and discussed showing the general property tax levies by 
years, 1817-1933, for State, county, town, school, city, and other purposes; the 
town expenditures of the towns of Groton and Newfield and the county re¬ 
ceipts and expenditures, 1832, 1882, and 1932; the town and thci county receipts 
and expenditures by years, 1918-1933, and the town and the county receipts 
and expenditures by items, 1932, 1933, and 1934; and the expenditures for 
county highways, welfare, protection, and health, 1932. The trends of tax 
levies and expenditures, the apportionment of the cost of government, the effi¬ 
ciency of governmental administration, and possible changes in organization and 
administration are discussed. 

Use and value of highways in rural New York, W. M. Cttrtiss ([Neto 
YorkJ Cornell 8ta. BuZ. 656 (1936), pp. SO, fig. 1 ).—^An analysis is made of data 
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secured (1) in 61 traffic counts including 19S roads in the 9 rural New Xork 
Counties previouslj’ studied (E. S. R., 62, p. 27S) and coviuing the year eudoil 
January 1935; (2) in 179 12-hr. daylight traffic couuis at 10 stations, including 
108 roads in Tompkins County, during the same period; and (3) from 5,125 
answers from farmers in 52 counties in the State to a (lucstionnaire regarding 
use of automobiles and trucks, tjpcs of roads on which their farms xroro l<»catod, 
and estimated worth to them of improved rt.ads. 

In the 9 rural counties the average number or* vehicles per hour increased 
from approximately 29 in 1926-27 to 39.2 in 1934. The percentages of the in¬ 
creases, 1926-27 to 1934, in the average number per 12-hr. day were passenger 
cars 19 percent, commercial traffic, mostly trucks, 78, horse-drawn vehicles, —G9, 
and other vehicles, including school busses, motorcycles, taxicabs, and dealers, 
10 percent. In Tompkins County in 1934 the average numbers of veliicles j)er 
hour were State highw’ajs 4G.2. county roads 6.7, and town higliways 2. Eighty- 
four percent of the traffic was pas.sengcr cars and 15 i>orcenl commercial vehicles. 
Of the traffic, 70.7 percent originated in the county and 29.3 outside the county 
(2.1 percent from outside the Slate). Of the 5,125 farmers answering the ques¬ 
tionnaire, 90 percent owned automobiles and 52 percent trncks. The automobiles 
were driven an average of approximately 7,000 miles per year and were usc<l 
an average of 20S days per year. The trucks were driven an average of 5,708 
miles per y ear, of which 4SS miles were on the fai-m, and wnre used an averagi' 
of 255 days per year. It was e.stimated by 3,355 farmers—^1,047 on dirt roads, 
764 on gravel roads, and 1,544 on hard-surfaced roads—^that it is worth on the 
average $9 per acre to a farm to have a dirt road gi*aveled and ^21 per acre to 
Jiave it hard-surfaced. 

Crops and Markets, [August 1936] (U, S, Dept Agr,, Crops and, Markets^ 
13 (1936)j No. 8, pp. 257-296, figs. £).—Included are reports, summaries, charts, 
etc., covering crop and livestock estimates; market reports for livestock and 
livestock products, dairy and i»oultry iiroducts, fruits, vegetables, cold-storage 
holdings, grains, feeds, seed.s, and cotton, smd tlie price situation and price move¬ 
ments of important agricultural products. 

Agricultural statistics, 1936 (U. Dept Agt\, 1936, pp. 421 ).—^This volume, 
prepared under the direction of J. A. Becker et al. (the Yearbook statistical com¬ 
mittee), “brings together w’hat seem from exi»erieu<*e to be the most important 
agricultural statistics of the XJuited State's and (jf the world so far as the 
agriculture of this country is concerned.” This information was formta-ly pub¬ 
lished in the statistical section of tlie Yearbook of Agriculture (E. S. 11., 74, 

p. 120). 

Statistics are included for different grains, cotton, sugar, tobacco, different 
fruits and vegetables, miscellaneous crops, beef cattle, hogs, sheep, horses, mules, 
dairy cattle, poultry, dairy and poultry produds, foreign trade in agricultural 
products, farm business and related subjects, and miscellaneous items, including 
forestry, weather, roads, fertilizei-s, insecticides and fungicides, cooperative asso¬ 
ciations, freight rates, cooperative extension work, etc. “Historical revisions 
prior to 1919 are shown for wffieat, com, oats, barley, cotton, and potatoes, by 
which the currently published estimates have been made consistent with the 
decennial census figures, supplemented by State enumerations.*’ Fourteen sum¬ 
mary tables included indicate in a general way some of the results of the 
Agricultural Adjustment Administration. 

[Agricultural statistics] (U. S. Dept. Agr. Yearbook 1936, pp. 1143-1174 ).— 
Included are 28 tables selected from Agricultural Statistics, 1936, above noted. 
“The series given here is limited to subjects which experience indicates are of 
rdatively universal public interest.” 
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HUIIAI SOCIOLOGY 

Geography: An introduetiou to human ecology, G. L. Whits and G. T. 
ItENNEE (Neio York and London: D. Appleton-Gcntiiry Co., 1936, pp. X+790, figs. 
333). —^I’liis ib a presentation of the geographic approach to the stndy of human 
ecology. The book is dhided into 10 parts, including the nature and scope of 
geography, the geographical unit, and the climatic, biotic, physiographic, edaphic, 
mineral, hydrographic, spatial, and social factors. 

Wisconsin’s human and physical resources, E. L. Kirkpatbigk and A. M. 
Botnton (Madiso7i: Res. Sect., Resettlement Admin., Region II, 1936, pp. [10] + 
173, pi. 1, figs. 81).—A graphic presentation of conditions affecting rural reha¬ 
bilitation. 

Some aspects of rural social organization in Fairfield County, Ohio, C. E. 
Lively, R. C. Smiih, and M. Far {Ohio State Vniv., Dept. Rural Econ. Mimeogr. 
Bill. 91 (1936), pp. 11+111], pis. 0).—After presenting the general characteris¬ 
tics of Fairfield County, the authors di'-cuss the pattern of county organization 
and social groups, their nature and membership. 

More than half of the rural population of the county dwell on farms and about 
one-fourth live in incorporated villages. Of the open country memberships in 
rural social groups, GO percent were in groups meeting in the 12 major trade 
centers of the county. 

The trend of births, deaths, natural increase, and migration in the rural 
population of Ohio, G. E. Lively and G. L. Folse (07wo State Univ., Dept. 
Rural Econ. Alimcogr. Bui. 87 (1936), pp. lO+lH], pis. 6 ).—^This publication was 
prepared with the cooperation of the F^eral Emergency Relief Administration. 
The Ohio Bureau of Vital Statistics provided the data on births and deaths. 

Farm youth in the United States: A selected list of references to litera¬ 
ture issued since October 1926, compiled by E. M. Colvin (U. 8 . Dept. Agr., 
Bur. Agr. Econ., Agr. Econ. Bibliog. 65 (1936), pp. y+196 ).—^This bibliography 
is designed to supplement and bring to date the material contained in Agri¬ 
cultural Economics Bibliography 17 (E. S. R., 50, p. 84). 

FOODS—HUMAN KUTKITION 

[Studies in foods and nutrition of the Tennessee Station] (Tennessee Sta. 
Rpt. 1935, pp. 88, 89, 3+-36, fig. 1 ).—These progress reports include a description 
of a method devised by G. A. Shuey for the preparation of a high quality non¬ 
crystallizing sorghum sirup; data obtained by F. L. MacLeod on the vitamin 0 
content of strawberry juice and the vitamin G content of green string beans, 
green and wliite cabbage, green peas, and sweetpotatoes; and a preliminary 
report of an investigation under the direction of MacLeod to determine if 
dicalcium phosphate and other phosphates manufactured by the TVA can be 
utilized to advantage by animals. 

Food plants of the North American Indians, E. Yanovsky (U. 8. Dept. 
Agr., Misc. Pub. 237 (1936), pp. 8f ).—As noted in the foreword by F. V. Ooville, 
•‘this publication is a summary of the records of food plants used by the In¬ 
dians of the United States and Canada which have appeared in ethnobotanical 
publications during a period of nearly 80 yr.'^ The compilation contains 1,112 
species belonging to 444 genera of plants distributed among 120 families. The 
information on each plant includes its botanical name, a brief desei-iption of 
the portion of the plant used as food with the common method of preparation, 
the region in which it is found, and references to the literature which include 
78 citations. 
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A summary of the families included, with number of genera and species of 
each, and a complete index add to the usefulness of the publication. 

A new subjective method of testing tenderness in meat—^the paired- 
eating method, S. Cover (Food Res,, 1 (19S6), No. 3, pp. 287’-295), —^The subjec¬ 
tive method for comparing the effect of differences in one factor only in the 
cooking process upon one quality of the cooked meat of different cuts, described 
in this contribution from the Texas Experiment Station, was suggcbted by the 
paired feeding method described by Mitchell and Beadles (E. S. B., 63, p. 393). 
It is called the paired eating method and was developed in an investigation of 
the effect of low and high oven temperatures on the tenderness of standing rib 
and round-bone chuck roasts cooked to the same internal temperature. 

In this method the paired roasts for the cooking are identical cuts from the 
right and left sides of the animal. After these are roasted at the two oven 
temperatures to the same internal temperature, two or three slices are taken 
from the center of each roast. The paired slices are further cut into paired 
strips and each strip into paired small samples about % by % by % in. The 
small paired samples are then judged for relative tenderness by each member of 
the judging committee. 

The results obtained over a period of 2 yr. are discussed from the standpoint 
of the reliability of the new method as compared with the standard judging 
method of the National Meat Investigations Committee, and summarized as 
follows: 

“(1) The majority of the judgments for both cuts is in favor of the constant 
low oven temperature method—^125® C. (257® F.). (2) This majority is larger 
in the case of the round-bone chuck roasts. (3) The difference in tenderness 
between the two methods of cooking is more ‘decided’ in the case of the round- 
bone chuck roasts than of the standing rib roasts. (4) This difference is most 
‘decided’ in the case of the lowest grade carcasses, thus emphasizing the im¬ 
portance of low oven temperatures in cooking the cheaper grades of meat.” 

These conclusions were supported by statistical analysis of the data and by 
the u'se of the standard method of judging. “The paired eating method for 
testing tenderness has the advantage of direct comparison of two paired samples. 
Any difference in tenderness between the two samples is easily detected and 
conveniently recorded. The results of a large number of such paired observa¬ 
tions may be depended upon to bring out clearly any difference which is present. 
The method has proved to be decidedly satisfactory for testing differences in 
tenderness of meat resulting from two methods of cooking, and it ib suggested, 
therefore, to other workers for trial in testing other factors of palatability 
of meat or other foods wherever similar suitable comparisons may be arranged. 
It is suggested also as a suitable method to use in perfecting the various ob¬ 
jective methods of testing tenderness of meat. It should be emphasized, how¬ 
ever, that this method is applicable only to those cases in which the difference 
between two comparable samples is the important consideration. It cannot be 
used for comparing a large number of individual roasts with each other, nor for 
comparing individual roasts cooked on different days.” 

The effect of high and low oven temperatures on the tenderness of meat, 
S. Cover (Jour. Home Bern., 27 (1935), No. 8 , p. 542; also in Texas 8ta. Circ. 
78 (1936), pp. 23, 24)• —This abstract summarizes the results obtained in the 
comparisons of the tenderness of roasts cooked at two different temperatures in 
the investigation noted above. 

The calcium, phosphorus, and nitrogen retention of rats on soybean- 
egg powder and whole milk powder diets, B. Reid (Chin. Jour. Phpsiol., 9 
(1935), No. 4, pp. 307-313). —^In continuation of previous studies (B. S. R., 71, 
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p. 722), further evidence was obtained on the antirachitic properties deter¬ 
mined by calcium and phosphorus retentions, on the nitrogen retention, and 
on the digestibility of soybean-egg powders of different composition and of two 
whole milk powders when fed to rats. Soybean-egg powders No. 1 and No. 2 
were previously described, and No. 3 and No. 4 were prepared from boiled soy¬ 
bean milk supplemented with peanut oil, dextrin, lactose, and sodium phosphate, 
as well as egg yolk, cane sugar, calcium lactate, and sodium chloride before 
spray-drying. These last two powders differed in the amounts of calcium 
lactate and sodium hydrogen phosphate added. 

The results showed that soybean-egg powder No. 4 promoted greater nitrogen 
retention and digestibility, greater calcium retention, and to a lesser extent 
greater phosphorus retention than the other soybean-egg preparations. It also 
promoted a slightly greater nitrogen retention and digestibility than one whole 
milk powder and approximately equal calcium and phosphorus retention. 
Tables are presented giving the percentage composition of soybean-egg powders 
and whole milk powders and the calcium, phosphorus, and nitrogen balances. 

The influence of fruit ingestion before meals upon the bacterial flora 
of stomach and large intestine and on food allergins, O. Bebgeim, A. Hans- 
zEN, and L. Arnold (Amer. Jour, Digest. Diseases and Nutr., S (1936), No. 1, 
pp. 45-52). —^This paper reported a favorable effect of premeals of oranges, apples, 
and particularly bananas in preventing passage of viable bacteria into the large 
intestine and on the utilization of proteins, fats, and carbohydrates of the sub¬ 
sequent meals. Some work was done on allergens in this connection. 

Garlic breath odor, M. A. Blankenhobn and C. B. Bickabds (Jour. Amer. 
Med. Assoc., 101 (1936), No. d, pp. 409, 410). —Observations are reported contra¬ 
dicting the conclusion of Haggard and Greenberg (E. S. B., 74, p. 427) that 
garlic and onion breath odors arise “solely from partides of onion or garlic 
retained in the structures of the mouth.” 

Three patients, one with obstruction of the esophagus necessitating feeding 
through a gastrostomy fistula and the other two with complete separation of 
the respiratory tract from the pharynx, necessitating breating through a trache¬ 
otomy fistula, had garlic breath after the ingestion of onions or garlic or the 
corresponding oils. In another experiment three subjects were given garlic in 
a mixed vegetable salad and 18 hr. later, when marked garlic odor could be 
detected on the breath, were given a 1-percent solution of chloramine mouth 
wash and the breath odors tested at frequent intervals. For from 30 min. to 
an hour the garlic odor was scaredy noticeable, after which it became very 
pronounced. 

The authors conclude that garlic and onion odors come from the air passages 
and not from the food passages and that mouth washes merely mask the offend¬ 
ing odor and do not cure it. 

Poisonous substances in food, particularly spray residue on fruits and 
vegetables, from the point of view of the city health officer, J. O. Geigeb, 
G. H. Becker, and A. B. Crowlet (Amer. Jour. PuJ>. Health, 26 (1936), No. 4. 
pp. 382-384). —^In this paper, read before a joint session of the Association of 
Daily, Pood, and Drug Officials and two sections of the American Public Health 
Association, poisoning resulting from spray residues on fruits and vegetables is 
discussed from the standpoint of public health. Such poisoning has chronic, 
cumulative effects and the possibilitiy of endangering the health of the masses. 
Its very nature frequently makes it difficult to connect end results with the 
causative agent The solution suggested is to investigate the toxic effect of all 
new insecticides VTith reference to man, to replace insecticides by materials less 
toxic, and to set proper tolerance limits for spray residues. 
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‘‘SufficiPin data esiist on clii*onic intoxication of various kinds to indicate that 
the public health hazard involved in the Tii>e of insecticides is worthy of the 
most seriou'- attention. We cannot wage a battle against the insects with utter 
disregard of the ollect'a of that warfare on man.” 

Refrigeration of foods and its relation to present-day public health, B. E. 
Peoctoe et iL. fAmer. Puh. ScaWi Assoc. Yearbook, 1935-36, pp. 47-51 ).—^This 
report of the Committee on Foods discusses recent developments in food refris:- 
oration from the standpoint of their relationship to public health. Data arc 
summarized on the quantities of different foods held in cold storage in 1935 and 
the exportation of refrigerated meats, vegetables, and fruits in 1934. In the 
discussion of the quality of refrigerated foods a distinction is made between 
the physiologi^^al or biochemical age and the chronological age of foods, and the 
opinion is expressed that as more is learned about the physiological and bio¬ 
chemical change*! taking place in foods, “it would seem that the more logical 
method for the determination of quality and edibility of cold storage products 
would be the evaluation of such changes, together with the direction of more 
attention to the preparation of such products for storage, and their actual 
storage conditions, rather than the eiuphasizing of storage time, or chronological 
jige, which may sometimes be a fallacy.” 

Other points di&cussed are the microbiology of refrigerated foods, the optimum 
eenditions or* tcmiK^riiture and humidity for refrigeration, and the development 
and uses of frozen storage. 

Protein and the dietary production of fatty livers, H. J. Ohannon and 
II. WiLKi>sox (Biocficm. Jour., 29 (1935), Yo. 2, pp. 3od-So6).—Groups of rats 
were fed on substantially choline-free diets containing 40 percent of beef fat 
with protein varying from 5 to 50 percent for a period of 3 weeks, at the end 
of which their livers and carcasses were analyzed for fat. The diet containing 
the lowest percentage of protein was adequate for weight maintenance ami the 
production of livers containing 12.49 percent of fat. With increasal protein tho 
fat content showed a progressive decrease, indicating that the amount of fat 
appearing in the liver is conditi(»ned by the amount of protein in the diet irre¬ 
spective of any action of choline. In another comparison two groups of rats 
were fed diets differing only in their content of protein (5 and 30 percent) at 
the expense of sugar and containing 20 percent of fat ami 2 percent of choles¬ 
terol. The livers of the first group at the end of 3 weeks contained an average 
»>f 25.42 percent of glyceride and 4.42 percent of cholesteryl esters and of the 
second group 3.34 percent of glyceride and 7.91 percent of cholesterol esters. 
Xo relationship was found between the amount of liver fat and depot fat in the 
carcasses. 

The possibilito’ is suggested that the action of protein in controlling liver fat 
may be due tn its providing amino acid precursors which are converted either 
into dioline or betaine or substances of similar physiological action. 

The utilization of inulin for growth by the young white rat, A. Bendaxa 
and H. B. Lewis (Jour. Xutr., 10 (1935)^ Xo. 5, pp. 507-515, fig. 1). —Purified 
inulin from chicory was fed to rats weighing from 63 to 73 g at the level of 
1.5 g, with and without the addition of 1.5 g of sucrose or fructose in a basal 
diet containing casein, cod-liver oil. lard, agar, and McCollum-Davis salt mix¬ 
ture Xa 185. Two diets contained 3 g fructose and sucrose, respectively, but 
no inulin. The daily food intake was limited to 3.S and 5.3 g, furnishing 12.0 
and 18.6 calories, respectively. 

Increased growth resulted from the addition of inulin, sucrose, or fructose 
to the basal diet, but the utilization of inulin, as measured by response in 
growth, was distinctly inferior to that of sucrose and fructose. The results 
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gave no indication of how the inulin became available for energy supi»ly. White 
rats fed inulin as the sole source of carbohydrate shoAved marked intestinal 
disteniion and died within a few days. 

The distribution of choline, J. P. Fletcheei, G. 11. Besi, and O. McK. 
SoiiANDT (Biocliem, Jour,, 2Q (19S5), Xo, 10, pp. S278-2284), —method for the 
estimation of the total choline content of tissues is described, consisting of 
digestion of the tissue with hydrochloric acid according to the method de¬ 
scribed by Best and McHenry for the estimation of histamine, acetylation of 
the extracted choline, and assay of the resulting acetylcholine on the isolatea 
intestine of tl e rabbit. The total choline contents of the various tissues of the 
normal white rat, of several tissues from other animals, and of many dietary 
constituents of both animal and vegetable origin we^'e determined by this 
method. Among the values reported are white flour 140 mg per 100 g, polished 
rice 94, rice flour (various commercial brands) 73-65, rice starch 15-4.3, corn¬ 
starch 25, potato starch 0, dried skim milk 90, washed bran 28, Canadian ehefl- 
dar cheese 19, fresh creamery butter 13, fresh turnip 42, tomato juice (commer¬ 
cial brands) 9.S-6.6, diied and powdered baker’s yeast 270, brewer’s yeast 240, 
vitamin Bi concentrate (Kinnersley and Peters method) 22-8, fuller’s earth 
adsorbate from extract of rice polishings 1.2, cod-liver oil concentmte 14, and 
vitamin E oil (unsaponifiable matter of wheat germ) 4 mg per 100 g. 

The mineral composition of young rats, W. M. Cox, Jn., and M. lAiroDEN 
(Jour. Nutr., 11 (1936), No. 2, pp. 177-190, figs. 5). —In continuation of a prevhms 
paper (E. S. R.. 75, p. 677), additional data are presented on the effect of dif¬ 
ferent levels and ratios of calcium and phosphorus in the diet on the inorganic 
composition of 10 stock and 135 experimental rats and of 8,431 young born to 
these motliers during 11 consecutive reproductive cycles. It was noted that 
“(1) the rat is relatively cartilagenous at birth, (2) the mineral content of the 
rat at birth is relatively constant in spite of wide differences in maternal min¬ 
eral intake, (3) because of constancy in the composition of the body ash of 
21-day-old rats, even when their mothers receive varying mineral intakes, the 
percentage of calcium and phosphorus in tlieir gross bodies is calculable with 
fair accuracy from the percentage of ash, (4) with the exception of high phos¬ 
phorus diets, the body ash of sucklings (21 days old) may be used as a measure 
of bone ash, or calcification, (5) female rats, 21 days old, contain more ash. 
calcium, and phosphorus than do males of the same age, and (6) during con- 
se<*utive rei)roductive cycles the number of young born per litter decreases, but 
the average weight at weaning increases.” 

Adult rats of low cal<*iuiu content, H. L. Campbell, O. A. Besset, and II. 0. 
Shebman (Jour. Biol. CJiem., 110 (193o), No. 3, pp. 703-706).—A6\ilt rats wore 
fed a varied diet adequate except that it contained only 0.094 percent calcium 
in the air-dry food mixture. Growth and health of the first generation were 
normal, but breeding was subnormal. The second generation on the same diet 
attained only three-fourths of the expected normal growth and size, and became 
senile prematurely at 1 yr. of age. No young were reared. The bodies of these 
rats analyzed at the age of 1 yr. had a calcium content three-fourths that of 
the normal controls. 

The availability of calcium from some typical foods, M. L. Fincke and 
H. C. Shebman (Jour. Biol. CJiem., 110 (1935) ^ No. 2, pp. 42I-42S).—^Feeding 
experiments were conducted in which young rats were placed upon a diet in 
which the calcium was supplied by skim milk or on diets in which half was 
supplied by skim milk and the other half by either dried spinach or dried kale. 
Animals were killed at 60 days of age and analyzed for calcium. The results 
104505—36- 2 
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of the analyses bliowed that the calcium of the kale is nearly as available as 
that of milk, but that The calcium of the spinach is poorly or not at all available. 

“That the calcium of spinach is utilized so poorly is not attributable to the 
pivsence ot fiber, but appears to be at least largely due to the oxalate present 
in the spinach” and not present in the kale. 

Nutritional anemia in rats alleviated by evaporated milk and iron, H. B. 
Stein, M. H. Radetsky, and R. C. Lewis {Jour, Dairy 8ci., 19 {1936), No. 2, 
Pit. 117-12i, fig. f).—In this study 16 groups of weanling rats, 21 days old, were 
given un^upplemented law milk until they became anemic. At this point 15 of 
the gioups were changed to a diet of diluted evaporated milk, each from a 
dlfCciint manuiacruriiig idant, while one gioup was continued on raw milk as 
a check. Iron as purified ferric chloride fiee from copper was allowed as a 
sup]fioment to each gr^mp. Eleven rats from the various groups died within 
3 week*! and were not counted in interpreting the data. All rats in the cheek 
group died within S weeks. Of the remaining 37 rats, 30 made complete recovery, 
while seven made partial recovery. 

It is concluded that evap(»rated miik supplemented with iron will cure 
nutritional anemia, which action is ascribed to the copper content of the milk. 

The copper content of .some human and animal tissues, F. F. Hahn and 
E. Faie^ian {Jour, Biol, Cliem., 113 {1936), No. 1, pp. 161-163). —^In this study 
the authiirs found that the copper content was increaf^ed to a high level in the 
spleen and to a lesser extent in the liver as the iron stores decreased in these 
oigans in anemic dogs. 

The copper content in the organs of young and adult patients dying from a 
nmnber of di'<euses showed no variation from the average normal adult value 
obtained by 14 investigators. In two cases of Mediterranean anemia the copper 
as well as the iron content of the liver was above normal. 

The livers of infants and fetuses were high in copper values. 

[Iodine studies of the Kentucky Station] {KentucUy 8ta, Rpt 1935, pt. 1, 
pp, 18-20). —^This progress report summarizes recent studies on the effect of 
iodine on the growth of rats; the iodine and bromine content of 16 samples of 
brines from the oil-bearing strata in eastern Kentucky and of 4 well and 3 
spring waters from 7 counties in the State; the iodine content of several vege¬ 
tables grown with and without the addition of potassium iodide to the soil; 
and the iodine content of 17 human goitrous thyroids obtained on autopsy. 

A note on the physical examination of children, F. C. McDonald {New 
England Jour. Med., 215 (1936), No. 5. pp. 189-191). —^An outline is presented and 
discussed of an elaborate method of physical examination of children w’hich 
has been developed in the Pediatric Teaching Clinic of the Boston Floating 
Hospital. The principal change from methods previously employed consisted in 
a much more careful examination of the ^in, muscles, and skeletal framework. 

An investigation of the diet of school children, A. Andebson {Brit. Med. 
Jour., No. 3936 (1936), pp. 1221,1222). —School children in the upper departments 
of elementary schools in Ohorley, England, an industrial town, recorded the 
items of food consumed on September 17 and December 10, 1935, as a memory 
test. The total number of meals recorded were 9,160 in September and 7,889 
in December. At a routine medical Inspection of 1,280 of the children, 19.3 
percent were classified on a nutritional basis as excellent, percent as 
normal, 12.3 percent as slightly subnormal, and 0.2 percent as bad. The results, 
based on the percentage frequency of the items in the diet, indicated an appar¬ 
ent deficiency in milk, soup, eggs, fiish, cheese, fruit, vegetables, and puddings. 
A study of individual records ^owed little evidence of home cooking. Potatoes 
were chiefly recorded as chips, meat appeared as meat pie, fruit as tinned fruit 
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or In pies or tarts, and cake or biscuits were substituted for pudding. The 
December dietary was less satisfactory than the September. 

Heights and weights of 275 public school girls for consecutive ages 7 to 
16 years, inclusive, E. B. Wilson {Natl. Acad. ScL Proc., 21 (1935), No. 12, 
pp. 633, 63i). —In this statistical treatment of the data indicated in the title, 
tabulations are given of the mean height in centimeters and weight in kilo¬ 
grams, the increments of height and weight, and the standard deviation and 
coefficient of variation for weight and height for each age group. In another 
table are given correlation coefficients for height with height, weight with 
weight, and height with weight for each of the 10 age intervals. 

The weight-weight correlations in general were less than the height-height 
correlations for corresponding years. The weight-weight correlation was low¬ 
est at the earliest age, 7-8 yr., and dropped again slightly at 13-1-1 yr., the age 
at w’hich the height-height correlation was lowest. The correlation of height 
with weight fell off from 0.77 at 7 yr. to 0.42 at 16 yv. 

Hemoglobin and red ceU content of the blood of normal women during 
successive menstrual cycles, R. M. Leveeton and L. J. Ropebts (Jour. Amer. 
Med. Assoc., 106 (1936), No. 17, pp, H59-H63, figs. 2). —In determining the hemo¬ 
globin and red cell coimts of four normal college women on a constant adequate 
diet for 3 mo., the authors found daily variations which in both were not 
greater than the experimental error. The average standard deviation of all 
hemoglobin determinations was 0.9 g per 100 cc of blood, and that of red cells 
was 031 million per cubic millimeter. The hemoglobin values rose during the 
period of study from 12.95, 12.54, 11.G2, and 13.06 g per 100 cc for subjects A, 
B, C, and D, respectively, for the first menstrual cycle to 14,13.92,13, and 14.3 g 
during the last cycle. This increase indicated a storage of iron from a diet 
containing from 10 to 15 mg of the mineral. The red cell count remained con¬ 
stant for all the subjects during the 3-mo. experimental period. An additional 
intake of 5 mg of iron from ferric ammonium citrate given daily to one subject 
during menstrual cycles 4 and 5 resulted in an increased red cell content of 0.5 
million per cubic milluneter and an increased hemoglobin content of 1 g per 
100 cc. Durmg cycle 6, when iron therapy was discontinued, the hemoglobin 
content dropi^ed 0.7 g and the red ceU content 0.83 million. 

The results of this investigation appeared to indicate no definite effect of the 
proce.MS of menstruation on hemoglobin and red ceU values. The marked daily 
variations occurred irrespective of the different phases of menstrual cycles, 
and ('mplia&ized the need of recognizing them when evaluating “the significance 
of Mingle determinations or the influence of the menstruation process on these 
blood constituents.” 

Metabolism of women during the reproductive cycle.—^VT, A case study 
of the continuous nitrogen utilization of a multipara during pregnancy, 
parturition, puerperium, and lactation, H. A. HuNSonER, F. C. Hummfll, 
B. N. Erickson, and I. G. Macy (Jour. Nutr., 10 (1935), No. 6, pp. 579-597, 
figs. 3). —^This continuation of a series of papers noted previously (E. S. R„ 69, 
p. 751) reports an uninterrupted nitrogen metabolic response during the last 
145 days in gestation and the extension of these observations into parturition, 
puerperium, and 8 weeks of lactation. Nitrogen balances were made inter¬ 
mittently on the woman in two former reproductive cycles. Both subject and 
children enjoyed buoyant health during the S-yr. period under observation. 

The results show an accumulated retention of 446 g of nitrogen during gesta¬ 
tion. Loss on the day of delivery from the body beyond the amount consumed 
amounted to 54.6 g of nitrogen through blood, placenta, amniotic fluid, and 
vomitus and approximately 58.6 g through the fetus. The loss during the 
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lying-in period averaged 5 g of nitrogen daily, and during lactation from the 
tenth to the fifty-third day averaged 0.87 g. The maternal reserve of nitrogen 
during the reproductive cycle embraced by this study was 250 g. The authors 
discuss the need for the high retention of nitrogen. Tables and figures are given 
summarizing nitrogen analyses and balances. 

Studies on growth, Ht, IV, W. H. Gkiffith {Jour, Nutr., 10 {1935), No, 6, 
pp, 667-682, fiffs. J).-“In continuation of the studies on growth noted previously 
(E. S. R., 60. p. 899), two papers are presented. 

III. B and G avitaminosis in cecectomhed rats (pp. 667-674).—^This paper 
contains observations on the effects of ceeectomy in rats on adequate and vita¬ 
mins B- and G-deficient diets to determine whether vitamins B and G were 
synthesized by micro-organisms in the cecum. Ceeectomy was performed 1 
day after weaning. The basal diet of Evans and Burr was supplemented with 
cod-liver oil and, as designated, with autoclaved hog liver for vitamin G, fuller’s 
earth adsorbates from rice bran or wheat embryo extracts for vitamin B, or 
dried brewer’s yeast for supplying the vitamins in the B complex. This sup¬ 
plemented diet permitted normal growth. Coprophagy was prevented by raised 
cages with bottoms of wire mesh. 

Ceeectomy had no effect on the normal growth of rats on an adequate diet 
during an observation period of lOO days. Diets deficient in either vitamin B 
or G, or both, produced the same rate of failure in growth and deficiency symp¬ 
toms in the cecectumized and control rats. Improvement in response on these 
deficient diets was noted when the animals were allowed access to the feces. 
The author concluded that if cecal micro-organisms synthesized vitamins B aud 
G, these were excreted and could only be utilized by the rat by consuming the 
feces. 

The prolonged survival of rats on a vitamin G-deficient diet, from 50 to 100 
days as compared to from 20 to 50 days on a vitamin B-deficient diet, is not 
due to a cecal supply of the vitamin. 

IV- The citamhi B and G content of the body tissues of normal and experU 
mental rats (pp. 675-6S2).—^These observations made on young rats were in 
agreement with those reported previously (E. S. B., 69, p. 469) on adult rats. 

“It is suggested that vitamin G may function in part as a tissue constituent.” 

The vitamin A content of Hunan lachiao, Capsicum annuuni, L. var. 
longum, H. C. Hou ( Chin, Jour, Physiol,. 10 {1936), No. 1, pp. 171-178, figs. 7 ).— 
With Sherman’s curative method of vitamin A assay it was found that dried 
redpepper was fairly rich in vitamin A, 0.S g of the powder giving a growth 
response in rats slightly better than that of one Sherman unit but similar to 
that obtained with 0.006 mg of carotene. 

“Three extractions with boiling alcohol for 1 hr. each removed only about 
one-half of the total vitamin A content of dried Hunan lachiao.” 

The vitamin Bi content of foods, A. Z. Baker and M. D. Wright {Biochem, 
Jour., 29 (1935), No. 7, pp. 1802-1807, figs. 2). —^In this investigation the brady¬ 
cardia method described by Birch and Harris (E. S, R., 73, p. 567) for quantita¬ 
tive determinations (if vitamin Bi was compared with the growth rate method. 
When the vitamin Bi activity of samples of vitamin Bi concentrate, wheat germ, 
and ox liver were determined by both methods, the values indicated the brady¬ 
cardia method to be reliable. The values obtained by feeding graded doses of 
the vitamin Bi international standard showed that between the dose levels of 
from 20 to 30 mg the bradycardia method gave an accuracy within ±20 percent. 
It was therefore used for assaying a large number of human foods in the form 
in whi<*h they were normally eaten. The values were reported in terms of the 
international standard vitamin Bi. 
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The ranges in values obtained for different foods in the same food groups 
were (oxc-epting those with probable error*’ for the dose used of over 50 per¬ 
cent) for meat and glandular organs, roast leg of chicken 0.4 and raw pig 
kidney 3.4 international emits per gram: fish, raw cod muscle 0.4 and fried hali¬ 
but 0,6; vegetables, raw celery and cooked turnip trace and raw lentils 2.1; 
fruits, green grape pulp trace and dried fig 1; nuts, desiccated coconut trace and 
hazelnut 2; cereals and cereal products, whole wheat 2.3-3.4 and wheat germ 
5.9-1S.75; and chee«e, Cheddar 0 and gorgonzola 0.3 international units per gram. 
Other items of interest are milk 0.23, boiled egg yolk 1.4, and dried brewer’s 
yeast from 6 to 23 international units per gi*am. 

Vitamin O content of raw, cooked, and canned rhubarb, J. A. Ci:.*\Gxn 0 , 
C. R. Fellebs, and W. Stepat Soo. Sort. 8ci. Proc., 32 (1935), pp. 

624-626). —^This study, made at the Massachusetts Experiment Station, gave 
evidence that rhubarb is a good source of vitamin C, as determined by biological 
tests with guinea pigs and by the reduction method with 2.6-dichlorophenol- 
indophenol. 

“The protective level for guinea pigs was 3 to 4.5 g daily. Cooking the rhu¬ 
barb into sauce caused a loss of 30 to 40 percent of the antiscorbutic factor. 
Rhubarb canned in water did not protect guinea pigs from scurvy when fed at a 
daily level of 7 g (5.3 g of rhubarb). As determined by the titration method, 
fresh, cooked, and canned rhubarb contained, respectively, 0.117. 0.032, and O.OIC 
mg of ascorbic acid per gram, corresponding to calculated protective daily feed¬ 
ing levels of 4.3, 9, and 22.7 g. The ascorbic acid titration and the animal assay 
methods yielded comparable results.” 

Effect of shipping, freezing, and canning on the ascorbic acid (vitamin 
O) content of peas, C. R. Fellers and W. Stepat (Amer. 8oc. Sort. 8ci. Proc., 
32 (1935), pp. 627-633, figs. 2). —^In continuation of studies (E. S. R., 73, p. 417) 
made at the Massachusetts Experiment Station, the authors determined the 
ascorbic acid (vitamin C) content of peas of two principal varieties, Thomas 
Laxton and Alderman Telephone, grown in southern New Jersey and central 
New York. 

Cooked, fresh, and frozen peas were good sources of ascorbic acid (vitamin 
0), and canned peas were a fair source of the vitamin. The two varieties of 
peas showed no marked differences in ascorbic acid. The protective levels of 
peas by the Sherman bioassay metliod with guinea pigs were for market peas 
1-2 days old, 2-2.5 g; cooked market peas, 2.5-3 g; cooked frozen peas, 4.5-5.5 g; 
reheated canned peas, 6.5-S.5 g. Using the 2, 6-dichlorophenolindophenol titra¬ 
tion method described by Bessey and King (B. S. B., 71, p. 137), tlie titration 
values ill milligrams of ascorbic acid per gram for these products showed, 
respectively, the following: 0.174, 0.137, 0.109, and 0.057 mg which when cal¬ 
culated as protective levels were 2.9, 3.7, 4.6, and 7.8 g, resiiectively. “Raw, 
freshly incked immature peas showed a mean value of 0.354 mg per gram. 
Peas defrosted for several hours retained only 0.041 mg, a loss of nearly 70 
percent of the amount present in the frozen vegetable. Shipment or storage 
of peas in the po<l for 1 or more days had a marked destructive effect on their 
ascorbic acid content. Cooking either fresh or frozen peas caused a loss of 
6 to 12 percent in ascorbic acid. Reheating canned peas in an open vessel to 
180" F. caused very little loss of ascorbic acid.” 

The rdle of vitamin C in the organism as suggestedi by its cytology, 
G. Boubke (Physiol. Rev., 16 (1936), No. 3, pp. 442-449). —^This paper reviews the 
literature bearing on the function of vitamin G in the body and includes 58 
references on the subject. The ability of the vitamin to combine with important 
substances to form oxidation-reduction systems indicates that it is a promoter of 
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cellular syntheses, particularly in the suprarenals and anterior pituitary and 
perhaps in the corpus luteuin and interstitial cells of the gonads. 

The action of Titamin O on blood vessels [trans. titlej, H. Beth'II and N. C. 
Tasilescu (Klin. Wehnacfir.. 15 (1036), So. 14, PP- 4^^' 4^^^ 5). It was 

observed in this study that 1 cc of a vitamin C solution injected intravenously 
in persons sh»wed the pulse from 10 to 15 beats per minute. Using the ple- 
thysmograph, it was further observed that the blood vessels of the arms and 
legs were dilated. Atropine injected intramuscularly from 15 to 20 min. before 
the injection of a vitamin C solutitm interfered with the dilatory stimulation 
of the blood ves«el<. Histamine, which when injected lowers the blood pressure 
and injures the capillaries, vras injected several minntes before vitamin 0 
injection and did not prevent an increased volume of blood in the vessels. It 
is suggested that vitamin C stimulates the vagus nerve, resulting in vasodilation. 

The fate of vitannn C in the digestive tract.—T, The effect of intestinal 
bacteria on vitamin 0 [trans. title], AV. Stepp and H. SciiRdDEU (Klin. 
WcMscJir.. 14 {1935), So. 5, pp, W, 148, fig. i).—Cultures of bacteria from the 
intestinal tract were suspended in an agar medium to which was added a 10- 
percent ascorbic acid solution in normal saline, a synthetic nutrient solution, 
or milh. After 24 hr. at an incubation temperature (37® C.) the ascorbic acid 
was titrated with nAOO iodine solution. The H-ion concentration was deter¬ 
mined before and after each experiment. 

The results showed that vitamin C was almost completely destroyed by 8 
strains of J5[aciZZ//s] coU communis and B. paratyphosus, and that destruction 
was not due to an increase in alkalinity in the medium. 

The results may have a significant application to the fate of vitamin C in 
the intestine of man. 

Titamin C requirements during pregnancy and lactation [trans. title], 
W. Neuweiuee (Klin. Wclinschr., U (1935), Ko. 59, pp. 1793, 1794, fiff- I).—The 
urine of 21 nonpregnant, 23 pregnant, and 22 nursing women was titrated with 
2,6-dichlorophenolindophenol to determine hourly the amount of ascorbic acid 
excreted during 3 hr. following intravenous injection of 200 mg of ascorbic acid. 
All the subjects were free from disease and partook of the same hospital diet. 
The experiment was carried on during the summer mouths. 

The results showed that the requirement for vitamia G was higher during 
lactation than during pregnancy and much higher than during normal periods. 
Additional ascorbic acid is suggested for nursing and pregnant women. 

The effect of incomplete diets on the concentration of ascorbic acid in 
the organs of the rat, F. G. Hopkixs and B. R. Slater (Bioclicm. Jour., 20 
(1935), So. 12, pp. 2803-2819, figs, 2).—Six diets, one complete and the others in¬ 
complete in one or more of the main constituents carbohydrates, proteins, or fats, 
were fed to groups of rats, an animal known to synthesize vitamin G, to deter¬ 
mine the effect on the content of ascorbic acid in the liver and the intestines. 
The ascorbic acid values were determined by the titration method of Birch, 
Harris, and Ray (B. S. R., 70, p, 741) and were submitted to statistical analysis. 

The incomplete diets, with a salt mixture added, were fed to male albino 
rats weighing from 150 to 200 g for 3 days after a 2-day fast in one series and 
from 6 to 7 days without a previous fast in another series. Food consumption, 
except for the pure protein diet which was therefore discontinuetl, was normal in 
quantity. The average ascorbic acid content of the organs of animals on 
normal diet was U.26 mg. After 48 hr. without food the value in the intestines 
rose to an average of 0.41 mg and that in the liver remained normal. The 
average ascorbic acid values in the organs of animals fed the incomplete diets 
for from 5 to 7 days without fast were as follows: Carbohydrate alone, 0.32 mg 
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in the liver and 0.24 mg in the intestines; protein and carbohydrate, 24 and 27 
mg; fat and carbohydrate, 23 and 26 mg; protein and fat, 25 and 39 mg; and fat 
alone, 28 and 3G mg, respectively. The values in the organs of animals fed the 
incomplete diet for 3 days with a 2-day fast approximated those given above. 

These results indicated that a diet of carbohydrate alone induced a large 
increase of ascorbic acid in the liver, suggesting that this food constituent is 
the precursor of vitamin C and that the liver is the site of its formation. The 
fall of ascorbic acid values in the liver to normal during a fast or carbohydrate- 
free diet and the corresponding sudden rise in the value in the liver suggested 
that during these periods the intestine proceeds to synthesize vitamin C, pre¬ 
sumably from other precursors than carbohydrates. This adjustment in the 
intestine to a change in the diet was very rapid. The concentrations of ascorbic 
acid in the liver and intestines of rats fed a carbohydrate-free diet for 12 
days showed a return to normal levels in both organs. The results tended to 
dismiss the possibility of these organs as seats of storage for vitamin 0. 

An appendix by G. A. Millikan on The Identity of Ascorbic Acid and the 
Reducing Agent of Rat's Gut reports the comparative rate of reduction of 
2,6-dichlorophenolindophenol by these two substances and by cysteine, using 
the continuous flow method developed for nonhemoglobin reactions. A diagram 
of the apparatus and the directions for using it are given. Results showed 
that the rate of reduction of the reducing substances in the rat intestine 
followed closely that of pure ascorbic acid solution up to 60 percent completion 
of the reaction, after which .it was a little slower. Cysteine solution reduced 
the dye 350 times slower than ascorbic acid solutions when measured under 
the same conditions. 

Some observations on the excretion of ascorbic acid, H. F. Abcber and 
G. Graham (Lancet [London], 1936,1, No, IS, pp, figs. 3).—Data on the 

ascorbic acid content of the nrine (determined by the method described by 
Harris and Ray (E. S. R., 73, p, 427)) of an elderly man with scurvy showed 
that the amount excreted for the flrst 6 days varied from 6 to IS mg daily. 
Administration of 30 cc of orange juice containing 187 mg of ascorbic acid 
increased the amount excreted only slightly, from 10 to 19 mg daily. When a 
total of 3,870 mg of ascorbic acid had been ingested, only 150 mg were excreted. 
During the 32-day observation period the total intake of ascorbic acid was 
4,050 mg, while the amount excreted averaged 53 percent of the intake. In 
another patient the amount excreted on an ascorbic diet was from 10 to 16 mg. 
After a total ascorbic acid intake of 1,600 mg the amount excreted averaged 
48 percent of the intake and after 3,200 mg 75 percent. In the case of a 
healthy man the known intake over a period of 6 days was 1,200 mg and the 
amount excreted was 1,236 mg. The discrepancy was explained by the high 
intake of a previous diet. 

These observations suggest that the percentage output is more valuable 
evidence in diagnosis of scurvy than the amount of ascorbic acid taken before 
excretion increased, or the amount excreted after a test dose. 

Ascorbic acid in cataract, with special reference to dinitrophenol cata¬ 
racts, E. M. JOSEPHSON (Science, 82 (1935), No. 2123, pp. 222, 223).—Marked 
improvement was noted within a few days after the administration of from 0.015 
to 0.3 g per day of ascorbic acid to patients with cataract, as shown by slit-lamp 
microscopic studies. Mature and hypermature cataracts became sufficiently 
clear to permit examination of the eye grounds and vision improved from total 
or subtotal blindness to counting Angers. The rapidly progressive dinitrophenol 
cataracts responded rapidly by supplementing food rich in glutathione content 
with ascorbic acid. Typical neuritis associated with dinitrophenol poisoning 
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also rebponded promptly to the a.seorhic acid therapy. Regeneration of lens 
fibers in the eye that had been ai»hakic following cataract extraction for many 
years was found to occur with ascorbic acid therapy. 

In regard to diiiitrophcnol poisoning, the author stated that “this raises the 
question as to whether the toxic effects of dinitrophenol may not be due to the 
destruction of the anro-tjxidative ‘system elements of tlie cells as a result of the 
hyiieiMxi^lation which it induces, or whether it be due to direct chemical inter¬ 
action with them." 

Photochemical phenomena intolred in vitamin G (Bj) studies, G. 0. 
SuppLEo. S. AxsDAcnE3, and R. C Bunder {Jour, Biol. Chem., 110 (19S5), No. S, 
pp. —^In this paler evidence is presented on the growth-promoting 

properties and behavior of the lactoflavine concentrates of milk. The term lacto- 
flavlne is frequently used synonymously with the term vitamin G (B,). The 
yelLiW-green fluorescent fractions of a crude milk vitamin concentrate promoted 
growth in rats when fed in quantities of less than 1 mg a day. Natural and 
artificial light with radiations between 3,100 and 4.800 a. u. changed the fluores¬ 
cence to blue and destroyed the growth-promoting properties. Oxygen acceler¬ 
ated and foreign substances in solution or suspension retarded the photochemical 
change. 

The suggested relation between cystine and vitamin B>, F. T. G. Prtjntt 
and XI. H, Roscoe iBiOfliem. Jour., 29 (1935), No. 11. pp. 2^91-2497). —^This inves¬ 
tigation, made in 1932, was based on the suggestion that protein in the form 
of purifled casein used in vitamin B experiments might be defleient in cystine. 
The later work of Itter et al. (E. S. R., 73. p. 726) suggested that vitamin Bs 
deficiency was frequently complicated by a deficiency of a sulfhydryl-containing 
substance. Rats were fed on five experimental diets, all of which contained 
casein 20 i3ercent, rice starch 60, cottonseed oil 15, and jMcOollum’s salt mixture 
No. 1S5 5 percent and were cooked in a steamer for from 3 to 5 hr. vrtth water. 
Tlie diets were supplemented with daily doses of cod-liver oil and vitamins Bi 
and Bj concentrates. Three preparations of casein in the diets were used, and 
two diets were supplemented by 25 percent additional cystine. The cystine 
content for the diets was 0,019, 0.046, 0.062, 0.269, and 0.312 percent, respec¬ 
tively. Two of the purified caseins, the Glaxo purified caseinogen and the 
Li.sTer purified caseinogen, appeared not to have enough cystine for the growth 
of rats, but this deficiency did not affect the occurrence of dermatitis due to 
vitamin Bs deficiency. Within the limits observed ibe cystine intake of the rats 
did not affect the glutathione content of the tissues. 

The vitamin G complex.—The non-identity of rat dermatitis due to 
vitamin deficiency and the dermatitis of human pellagra, W. J. Dann 
(Jour, ^utr., 11 tl936), No. 5, pp. }ol-/62). —^Evidence is presented in support 
of the view that the vitamin B of Gyorgy and the pellagra-preventive factor of 
Goldberger are not identical. This was determined by experiments with rats 
and by clinical experience with pellagra patients. 

Sixteen rats were fed the vitamin B-free diet of Gyorgy fur 30 days, followed 
by the same diet supplemented daily with IO 7 of crystalline vitamin Bi and 
twice weekly with 2 O 7 lactoflavine. On this regimen the rats failed to gain 
weight and developed the specific dermatitis of vitamin B. deficiency. The 
animals were divided into two grouijs of 6 rats each according to the severity 
of the dermatitis, and each rat in group 1 was given 1 g of white com meal 
daily and in group 21 g of yellow corn meal daily. The remaining 4 rats served 
as negath e controls. Rapid cure of the dermatitis even when it was severe was 
brought about by the com meal. Another group of 49 rats was divided into 
two groups, one of which was kept in the light and the other in the dark. 
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Botli groups developed dermatitis among a similar proportion of rats in the 
average time. 

Clinical experience showed that pellagra patients receiving a standard basic 
diet containing 143 g of white corn dally and 2 and 4 cc of a solution of lacto- 
flavine containing 0.5 mg per cubic centimeter given subcutaneously we.e not 
relieved from the symptoms of pellagra. Valentine’s liver extract administered 
by mouth cured the symptoms in from 5 to 7 dajs. 

The tact that com meal is curative of rat dermatitis but not human pellagra 
is thoualit to in<licate that vitamin Bu is not identical with the human pellagra- 
preventive factor. Of even greater significanc 3 is the fact that rat dermatitis 
can be produced in the dark, while, according to the clinical experh nee of Ruffin 
and Smith in human pellagra, the dermatitis of the exposed surface is closely 
dependent upon the action of sunlight on the patient’s skin. 

The influence of dextrin and sucrose on growth and dermatitis, R. C. 
Bendeb, S. Ansbacher, G. E. Flanigan, and G. C. Supplee (Jour. 11 

(1936), No. 5, pp. 391-^00, fiys. 5).—basal ration containing dextrin 62 parts, 
hydrogenated vegetable oil 10, vitamin-free casein 20, Steenbock’s salt mixture 
40 4, powdered agar agar 2, and cod-liver oil 2 parts and supplemented with 
12.07 vitamin Bi and IO 7 lactoflavine promoted a substantial rate of growth 
in young rats and prevented the development of dermatitis. IVhen tlie dextrin 
was replaced by sucrose, the basal ration supidemented with the same factors 
did not prevent the development of dermatitis and did not permit normal and 
continued growth. The dermatitis appeared in from 82 to 100 percent of 42 
and 96 rats, respectively. Lactoflavine-free crude milk vitamin concentrate 
supplementing the sucrose ration did not prevent the incidence of dermatitis. 
Rice polish concentrate and lactoflavine supplementing the sucrose ration cured 
dermatitis in 4 weeks and permitted a good growth response. This evidence 
indicated an antidermatitis factor in the rice polish. The incidence of derma¬ 
titis was delayed on an a^erage of from 3 to 4 weeks and occurred with less 
regularity on the sucrose ration with 10 percent hydrogenated vegetable oil 
than on the 3 percent level. 

It is concluded that the sucrose ration with lower fat level and supplemented 
with adequate vitamin Bt and the vitamin factor or factors contained in rice 
polish concentrate is suited for the determination of growth-promoting proper¬ 
ties of lactoflavine. 

The characteristic dermatitis resulting from the sucrose ration is illustrated 
with a colored photograph. 

Lactoflavin, a necessary growth-promoting dietary factor, S. Ansbacher, 
G. 0. Supplee, and R. O. Bender (Jour. Nutr., 11 (1936), No. 5, pp. 401-409, 
figs. 3). —When rats were fed the sucrose ration noted above and supplemented 
with 12.57 vitamin Bi and 25 mg of the rice polish concentrate, none of the 
animals developed dermatitis but the weight remained practically stationary. 
When the rats received in addition to the above supplements 67 lactoflavine no 
improvement in growth was noted, but with IO 7 and 2 O 7 of lactoflavine the gain 
in weight became satisfactory. The results obtained by increasing the rice 
polish concentrate to 50 mg were a gain of 13 g with 57 of lactoflavine supple¬ 
ment, 28 g with IO 7 , and 38 g with 2 O 7 in 7 weeks. The potency of the lacto- 
llavine was calculated to be 150,000 units per gram. 

On the nature of factor L, a specific dietary factor for lactation, W. Naka- 
HAEA, P. INUKAI, and S. Ugami (Imp. Acad. iJapan} Proc., 11 (1935), No. 9, 
pp. 362-364). —In continuation of the work noted previously (E. S. R., 73, p. 415), 
the authors precipitated the factor L from the uonadsorbable fraction of liver 
extract with barium hydroxide and phosphotungstic acid, indicating its char- 
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acter to be a nitroi^eii-containing acid. Female rats were placed on a factor 
L-(itficieut diet con^>i''tiug of polished rice powder, fish protein, butter, McCol¬ 
lum .srlr mixture, and dried yeast for 2 weeks, which was sufficient time to 
deplete the rats of this factor. During the following weeks of gestation, par¬ 
turition, and lactation, the diet of some of the animals was supplemented with 
the pho'^photung'-tic acid precipitate. 

The lactating rats receiving approximately 51 g of the phosphotungstic acid 
pretdpitate were able to rear dS.o percent ot the yemner as compared to 1.02 
Ijercent reared by the control females receiving no supplement to the diet. 

Studies on dietary requirements for lactation.—Presence of a second 
lactation factor in yeast, TV. NtKAnABA, F. Inukai, S. Kato, and S. Ugami 
{Inst. Phys, and C7'*’w. Itfs. [Tokyol. FlcL Papers^ 29 {1936), yo. 628, pp. 4'i-32, 
fg. 1). —^The L-deficient diet noted above ^as rendered more completely deficient 
by substituting acid earth adsorbate of yeast extract for dried yeast. The 
modified diet was found to be adequate for growth but not to suiiport lactation. 

The re'^ults showed that the basal diet supplemented with the acid earth 
adsorbate and the phosphotungstic acid precipitate allowed 10 percent of the 
young to be weaned as compared with 58.5 percent of young reared on the diet 
noted above. It was concluded that two specific factors are required for 
lactation. The second factor, designated as L 2 , is nonadsorbable on acid earth 
and is present in yeast. 

The anemic state, with particular reference to the anemias of childhood, 
R. R. Keacke and H. E. Gaever (Arch. Ped., S2 (1933), Kos. 8, pp. 521-3^6; 
9. pp. 583-608)—A brief dlscussitm is given of the development of blood cells 
during fetal life and at various age levels in children, followed by the normal 
blood picture in infants, children, and adults. Factors influencing red cell and 
hemoglobin values are then discussed, including age and sex, individual re¬ 
quirements, iron, copper, protein, gastric acidity, liver storage, yeast and 
vitamin Bj, oxygen tension, and pregnancy. A classification of anemias is 
given, with corresponding therapy. The anemias of children are finally dis¬ 
cussed under the classification of hypochromic deficiency anemias, hyperchromic 
deficiency anemias, hemolytic anemias, and other childhood anemias. 

Included in the review are original data on blood studies of 312 college 
girls between the ages of 17 and 24 yr., on the relation of menstruation 
to anemia in 315 college women, and on blood studies of 77 male and female 
mill workers and their children. 

Treatment of nutritional anaemia of infants, L. G. Pae&oxs (Bnt. ATcd. 
Jour.. Xo. 3932 (1936), pp. 1009, 1010). —The treatment recommended for nutri¬ 
tional anemia of infants consisted of aqueous solutions of inorganic iron such 
as 12 grains of ferrous sulfate, 3 grains of reduced iron, or 12 grains of iron 
and ammonium citrate, in each case divided into three doses and given dally; 
of 5 cc of a 1 percent solution of copper sulfate per kilogram of body weight; 
and of from 1 to 3 dr. of dried yeast, which was reported “to act as a ‘poten¬ 
tiator* of iron in the synthesis of hemoglobin.” Yeast contains iron, copper, 
vitamin B, and cytochrome containing a pyrrole ring. 

The prevention of hypochromic anemia in pregnancy, J. 0. Coerigan 
and M. B. Steauss {Jour. Amer. Med. Ahsoc.. 106 (1936), Xo. 13, pp. 1088-1090, 
figs. 2). —Of 100 women receiving an average of 0.5 g ferrous sulfate daily during 
the last 4 mo. of pregnancy, none had less than 70 percent hemoglobin 1 week 
after childbirth, the average being 85 percent (13.26 g per 100 cc) or a gain 
of 12 percent over the average values in the sixth month of gestation. Of 
a similar gronp of 100 women selected alternately with those receiving the iron 
and given similar tablets containing only lactose, 24 had less than 70 percent 
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hemoglobin 1 week after childbirth, and the average hemoglobin value was 
the same (7S percent) at the end as at the beginning of the period of observa¬ 
tion. The average erythrocyte count after childbirth was 3,940,000 per cubic 
millimeter in the control group and 4,280,000 per cubic millimeter in the 
treated group. 

“The conclusion is dra^vn that hypochromic anemia in pregnancy may be 
largely prevented by the routine administration of iron, especially in the latter 
months of gestation.” 

Study of the alimentation of peasants in the pellagra area of Moldavia 
(Houmania), W. R. Aykroyd, I. Alexa, and J. Nitzulesctt {Arch. Roiimain. 
Path. Expt. ei Microbiol,, 8 (19oo), Xo. 4, pp. 407-4^6, ftps. 2; Fr. abs., pp. 
422-4^^) •—^This report presents mortality figures for pellagra in Rumania by 
provinces for the years 1930-34, discusses the seasonal, age, and sex incidence 
of pellagra found in Moldavian villages, with general dietary habits and 
standards of living of the people, and gives the results of a quantitative dietary 
survey covering five periods and a total of 240 days in the years 1933-3r). 

The results of the dietary inquiry showed that the energy value of the diet 
exceeded the 3,000 calories usually allowed an average man at moderate work. 
The protein intake, while in excess of 100 g a day, was of poor biological 
value. The carbohydrate intake was high and the fat intake low. Calcium 
consumption was below Sherman’s standard, although increased by the use of 
wheat and during seasons when larger amounts of milk and cheese were 
eaten by the peasants. Phosphate and iron intake was found to be adequate. 
Vitamin A was supplied by using yellow com. While the diet was poor in 
vitamin D, these people spent much of their time outdoors. The diet was rich 
in Bi and deficient in Ba. Vitamin 0 was supplied probably in sufficient amounts 
by the use of small quantities of green and root vegetables. 

The analysis of the food consumed by the 22 families shows a typical 
pellagra-producing diet, especially during the pre-Christmas fast and Easter 
Lent. The outstanding features were the large amounts of corn used, deficiency 
of vitamin Bj, calcium and protein of good biological value, and the small 
intake of green vegetables and milk. 

TEXTILES AND CLOTHING 

The acid degradation of wool keratin, M. Barb and R. Edgar (Iowa State 
Col. Jovr. Sci., 10 (1988), No. 2, pp. 129-134, ftps. 2). —Continuing previous work 
(B. S. R., 76, p. 139), the authors describe the method of measuring the effect 
on wool keratin after immersion in from 0.25 to 7.S7 n hydrochloric acid for 
10 hr. at 23® C. and in from 0.25 to 0.75 x? hydrochloric acid and from 0,00 
to 0.7 N sodium hi’clroxide for 1 hr. at 100®, the results being judged by deler- 
miniug the weight, nitrogen and sulfur contents, and the wet breaking strength 
of tlie residual wool. The acid degradation was found to be much greater at 
100 ® than at 25®, with a dcrease in the nitrogen content and a very slight 
change in the sulfur content. As the concentration of the acid was increased, 
the nitrogen content decreased and the sulfur content gradually increased in 
the residual wool. The wet breaking strength decreased approximately 85 
l)orcent after immersion in hydrochloric acid for 1 hr. at lOOi®. with a similar 
decrease of approximately 45 percent after immersion for 10 hr. at 25®. 

The acid and alkaline degradation of chlorinated wool, E. and M. Babe 
and R. Edgar (Iowa State Col. Jour. Sci., 10 (1986), No. 2, pp. 146-150, jigs. 3 ).— 
Continuing tlie above study, the authors present data on the effect of dilute 
acid and alkali on chlorinated wool. Samples were treated with from 0.5 to 6 n 
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hydroehlcric acid Tor 10 lir. at 25® C., ^itE from 0.25 to 0.75 N liydrocliloric acid 
for 1 Er. at 100®, and with from 0.05 to 0.2 sodium hydroxide for 10 hr. at 40®. 

The chlorinated wool slmwed greater dearradation by acid in 10 hr. at 25® 
than was exhibited l»y the untreated wool. Comparing the wet breaking 
stlvngth^ of the residual wooK, the chlorinated wool decreased approximately 
r.O percent and the untreated wool decreased approximately 85 percent after 
immersion in liydruchhjric acid fur 1 hr. at lOO®. The nitrogen content and the 
weight of the chlorinated wool .showed the greatest loss in the soditun hydroxide 
for 10 hr. at 40®, with approximately the same amount of sulfur being dis¬ 
solved out frcim both samples of wool. The wet breaking strength of the 
chlorinated wool was completely desti’oyed in 1 hr. at 40® by 0.03 n sodium 
hydroxide. Increasing the concentration of acid or alkali decreased the nitro¬ 
gen and sulfur enutents of the residual chlorinated wool. 

Alkaline degradation of wool keratin, M. Basb and R. Edgae (Textile Res., 
€ (1936), Ao. 6, pp. 273-277. fins. 3).—In this study, conducted at Iowa State 
College, the authors discuss the effect of from 0.02 to 0.25 n sodium hydroxide on 
wool. The tests were conducted at temperatures of 2*5®. 40®, and 55® O. and were 
continued through a 10-hr. period. Increasing the concentration of the alkali 
resulted in a decrease in sulfur content and an increase in the nitrogen content 
of the residual wool, the ratio of dissolved: residual sulfur became greater, and 
the weight of the wool decreased. Increasing the temperature had a similar 
effect on the sulfur ratio and the weight of the wool, causing a decrease in the 
sulfur; nitrogen ratio. 

The degradation of sUk, wild silk, and wool by steam, E. G. Walde, M. 
Baer, and R. Edgar (Textile Res., 6 (1936), Xo. 5, pp. 235-240, figs. 2). —^In this 
experiment, conducted at Iowa State College, samples of silk fibroin, wild silk 
fibroin, and wool keratin were subjected from 1 to 3 hr. to the action of steam 
in an autoclave under pressures ranging from 0 to 75 lb. Chemical analysis 
and tests to determine the wet warp, breaking strength, and elongation at the 
breaking load were made. The results indicate that the fibrous structure is 
broken down before the soluble degradation products are formed. The degrada¬ 
tion process is increased with increasing time or pressure, being greatest for the 
wool keratin and followed, respectively, by the wild silk fibroin and the silk 
fibroin. 

Clothing: Selection and care, 51. B. 5Iatthews (Boston: Little, Broim d 
€o., 1936, pp. XIII-\~407, pis. 2. figs. 137). —^The author states that the purpose 
of this book is to stimulate an appreciation of artistic and hygienic dress, a 
desire to underbtaud the economic problems and consumer-buyer relationships, 
a willingness to care efllciently for clothing, and good standards for the selection 
of clothing. The hook is organized-on the unit basis and is intended for use in 
senior high school classes in clothing. Each unit is followed by suggestions for 
problems and activities and a list of references. The firms from which exhibits 
and pamphlets can be obtained, in addition to further references, are listed. 

HOME MANAGEMENT AND EQUIPMENT 

Consumption and standards of living, C. C. Zimmerman (Xew York: D. Van 
Nostrand Co., 1936, pp. XrJ+6d2).—^This is a comprehensive presentation of the 
subject, based in part upon early and current literature and in part upon investi¬ 
gations conducted in many parts of America, including Canada, Cuba, and the 
United States, and in Siam. Chapters included deal with the problem of con¬ 
sumption, the fields of desire, laws of consumption, the role of food, the laws 
of food, food behavior under minimum conditions, the role of housing, laws of 
housing expense, housing and the family, the role of clothing, the laws of 
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clothing expense, sundries and advancement, spending or saving, spending for 
prosperity, early studies, modern studies, the Le Play school, the Kussian 
school, American studies—^then and now, classical economic theory and con¬ 
sumption, institutional theory and consumption, Austrian hedonism and con¬ 
sumption, mathematical hedonism and consumption, and the nature of a system 
of living. 

Scientific consumer purchasing (WasJiingfoiif D. 6'.: Amcr, Assoc. Univ 
Women, [i935], rev. ed, pp, —^This is “a study outline on problems of the 

consumer in making intelligent selections and recent developments in production 
and distribution which affect the consumer's interest.” Part 1 outlines plans 
and gives references for the use of groups in studying advertising, the sales¬ 
man, and testing laboratories as sources of consumer information; brands and 
trademarks, grades and specifications, and labels as aids in buying; and con¬ 
sumer purchasing and planned production. Part 2 includes outlines for special 
studies of hosiery, blankets, sheets and sheeting, refrigerators, canned foods, 
terms used in designating grades and qualities of commodities, and legal safe¬ 
guards for food, drugs, and cosmetics. 

Alt’s house heating plans, H. L. Alt (Chicago: Dom. Engin. Co., 1936, pp. 
T-\-208, figs. 100). —^Technical information is presented on the subject in this 
haudbook, which includes especially data on the design of heating systems. 

MISCELLANEOirS 

Yeaa*book of Agriculture, 1936, H. A. Wallace et al. (TJ. B. Dept. Agr. 
Yearbook 1936, pp. [S]-fiiSP, figs. [3d3J).— ^This contains The Secretary’s Report 
to the President (pp. 1-117) (E. S. R., 74, pp. 2SD, 732) ; a comprehensive 
discussion of Better Plants and Animals, including 22 special articles noted 
elsewhere in this issue; and statistics noted on iiage 124. 

Arizona’s farm problems: Forty-sixth Annual Report [of Arizona Sta¬ 
tion], 1935, P. S. Bubgess (Arii^ona 8ta. Rpt 1935, pp. lOi, figs. 7). —^Tlie 
experimental work not previously abstracted is for the most part noted else¬ 
where in this issue. Meteorological observations are also reported. 

Forty-eighth Annual Report of [Kentucky Station], 1935, I, IT, T. P. 
CooPEB ET Ai,. (Kentucky Sfa. Rpt. 1935, pts. 1, pp, 70; 2, pp. [3]-f27d, figs. 58). — 
Part 1 includes the report of the director, the experimental work referred to 
and not previously noted being for the most part abstracted elsewhere in this 
issue. Part 2 contains reprints of Bulletins 356-361, previously noted. 

Forty-eighth Annual Repoi*t [of Tennessee Station], 1935, [C. A. Mooses 
ET AL.] (Tennessee Bta. Rpt. 1935, pp. 51, fig, 1). —^Tlie experimental work re¬ 
ported is for the most part noted elsewhere in this issue. 

Abstracts of Bulletins 503-522, Circulars 73-76, and other publica¬ 
tions dnring 1935, A. D. Jackson (Texas Bta. Circ. 78 (1936), pp. 30). —^In 
addition to abstracts of the station’s own publications as indicated, this circu¬ 
lar contains abstracts of articles contributed by members of the staff for pub¬ 
lication elsewhere. For the most part these are either previously noted or 
abstracted elsewhere in this issue. 
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Arizona University and Station.—Br. Paul S. Burgess, acting president 
since June 1. has been appointed president of the university, beginning October 
28, 1936. Dr. R. S. Hawkins has been appointed acting dean of the College of 
Agriculture and director of the experiment station, beginning November 1. 

California University and Station.—^Dr. Hugh S. Cameron has been ap¬ 
pointed assistant professor of veterinary science and assistant veterinarian 
at Davis. 

Kentucky Station.—^Dr. Robert N. Jeffrey has been appointed plant physiolo¬ 
gist for a study of chemical processes involved in tobacco curing. 

Minnesota X'niversity and Station.—The station is cooperating with the 
U. S. D. A. Bureau of Plant Industry and the State Department of Agriculture 
in weed research. This project will cover all types of noxious weeds, but efforts 
are now being concentrated upon field bindweed. A 160-acre farm near Lamber- 
lon. thoroughly infested with this pest, has been rented for a 5-year attack on 
various problems of control. The portion of the farm not in plats is being 
operated much as could be done by a farmer confronted with the weed problem. 

Dr. H. B. Bull, assistant professor of agricultural biochemistry and assistant 
agricultural biochemist, resigned August 1 to accept a position as assistant 
professor of physiological chemistry in the Northwestern University Medical 
School. Dr. David R. Briggs, assistant professor of chemistry and assigned to 
the Otho Sprague Memorial Research Institute at the University of Chicago, 
has been appointed associate professor of agricultural biochemistry and 
associate biochemist 

Thomas H. Canfield has been appointed instructor in poultry husbandry and 
assistant poultry husbandman. 

Dr. Ernest G. Anderson, associate professor of genetics in the California 
Institute of Technology, is to spend the winter quarter at the station as visiting 
associate professor, advising regarding the genetic research program and 
assisting in graduate teaching in the College of Agriculture. 

Nebraska Station.—Two greenhouses, 28 by 100 ft., with brick head houses, 
have been erected and will provide additional space for agronomic work. Brick 
head houses have also been completed for the old greenhouses, the new facilities 
including a laboratory for horticulture. 

Nevada Station.—^Dr. J. B. Church, meteorologist of the station, has been 
appointed collaborator in the U. S. D. A. Bureau of Agi-icultural Engineering. 
The method of snow surveying originated and perfected by the station has 
been adopted by the Bureau, which is now organizing a Federal system of snow 
surveys in cooperation with the experiment stations of the Western States. 

Efforts begun in 1929 to obtain a soil penetrating type of pho.sphorus carrier 
capable of permeating the soil layer below the plow line have resulted in find¬ 
ing in the phosphoric esters of various polyhydric alcohols and their salts 
materials which escape the fixation in insoluble forms which often occurs in 
the phosphatic fertilizers commonly used. The phosphorus in these compounds 
has also been found to possess unusually good chemical availability. 

Virginia Polytechnic Institute.—^The research committee of the State 
Academy of Science has made a smaU grant to Dr. J. G. Harrar, assistant pro¬ 
fessor of botany, for a biochemical study of certain nitrogen-fixing bacteria. 

Washington Collie and Station.—Leaves of absence for graduate work 
have been granted C. L. Vincent, Harry L. Garver, and J. R. Herman, their 
142 
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respective duties to be taken over by Earl F. Burk of tlie Oklahoma College and 
Station as acting assistant professor in horticulture and assistant in vegeiable 
gardening, H. N. Colby of the New Hampshire University and Station as in¬ 
vestigator in farm electricity, and Curtis G. Keyes of Cornell University as 
Instructor in landscape gardening and floriculture. R. B. McCall has resigned 
as instructor in animal husbandry and assistant animal husbandman to accept 
a similar position in the Montana College and has been succeeded by Hector 
G. McDonald. 

West Virginia University and Station.—^Dr. Lawrence P. Batjer, associate 
horticulturist at the university farm at Kearncysville, has resigned to accept 
a similar position with the U. S. D. A. Research Center at Beltsville, Md. 
Recent appointments include R. S. Marsh, associate professor and associate 
chief in pomologj’ in the Illinois University and Station, as professor of hoili- 
culture and horticulturist, vice Dr. H. E. Knowlton resigned, E. C. Weitzell 
and M. A. Abrahamen as assistant farm economists, J. L. Cartledge as ab*islan< 
professor of genetics, E. A. Marten as assistant professor of bacteriology, E. P. 
Brasher as instructor and assistant in horticulture, and W. C. Brown as 
instructor and assistant in dairy husbandry. 

Moscow Laboratory of Climate.—A recent issue of Fiiienre News Letter 
reports that there has been established in Mosk\a (Moscow), under the direc¬ 
tion of S. L. Bastyamov, a climatic laboratory in which seasons of the year, 
summer and winter temperatures, calm weather and winds, humidity, and 
drought are reproduced under very accurately controlled conditions. ‘‘Air is 
cooled in huge refrigerators, heated in electric furnaces, has its humidity con¬ 
trolled, and is given different velocities in imitation of wind. The reproduction 
of natural conditions is very accurate.” Among problems being studied are 
snow retention on the soil and in drifts and protection against drifting; reac¬ 
tion of crops, especially wheat, to frost, heat, and drought; behavior of lubri¬ 
cants under different climatic and weather conditions; factors affecting the 
measurement of humidity and wind velocity; responses of various kinds of 
fabrics to atmospheric conditions; and adaptation of clothing to weather con¬ 
ditions and different kinds of use. 

New Journals .—Die Emdhrung is being published quarterly in Berlin as a 
journal for promotion of research, teaching, and improved practice in nutrition. 
The initial number contains among other material abstracts and book reviews 
and the following original articles: The Problem of Nutrition Research in Ger¬ 
many, by O. Plbssiier (pp. 12-18); The National Agencies Concerned With the 
Food Supply: Their Establishment and Problems, by H. Ertel (pp. 19, 20) ; 
The Relation Between Animal and Human Nutrition, by E. Mangold (pp. 
21-25); Likenesses and Differences in the Vitamins, by W. Stepp (pp. 26-31) ; 
Fundamentals of the Protein Minimum and Optimum, by K. Felix (pp. 31-35); 
and The Biology of Plants in Relation to Human Nutrition, by E. Lehmann 
(pp. 36-42). 

Archiro FitoUcnleo del Uruguay is being published by the National Phyto- 
technical and Agronomic Institute at La Estanzuela. The initial number con¬ 
tains a bibliography of the publications of the institute since its establish¬ 
ment in 1912 and the following original articles; Genetics in Relation to the 
Most Efficient Plants, by A. Boerger (pp. 13-31); Studies on Tilletia and Re¬ 
lated Problems, by J. G. Dellazoppa (pp. 32-62); The Baking of Maize, by J. 
B^monte Freixa (pp. 63-70); Crop Rotation and Weeds in La Estanzuela, 
by A. A. Bonjour (pp. 71-80); Biological Selection in the Soybean, by T. Henry 
(pp. 81-01); Inoculation of Soybeans With Artificial Cultures of Baoillua 
radicicola, by M. Canel (pp. 92-^9); and The Value of Lin Calel Wheat for the 
Improvement of Uruguay Flours, by J. Belmonte and G. J. Fischer (pp. 100- 
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lo4). A feature of the publication is its requirement of abstracts of each 
article in a second language, preferably English or German, 

EtiZymolofjia is being published at *s Gravenhage (The Hague) at approxi¬ 
mately mcutLly intertals as an international journal for enzyme research. It 
will deal only vrith original papers in English, French, German, and Italian. 
Among tb< se in the initial number are Variations in the Phosphomonoesterase 
Content of the Milk of the Cow in Relation to the Progress of Lactation, by 
S. J. Folley and H. D. Kay (pp. 4S-o4); The Specificity of Urease, by R. 
Bonnet and R. Razafimiihery (pp. 55-59) ; and The Inactivation of Phosphatase, 
by S. Herschdorfer (p. 96). 

Microeniomology is being published from time to time by the Natural His¬ 
tory Museum of Stanford University. It will contain only papers based on 
work which is in some way associated with the museum, and a distinctive fea¬ 
ture will be the utilization of the newer photographic methods of reproduction 
because of their special adaptability to the printing of figures. The initial 
issue is entitled Contributions to the Knowledge of the Coccoidea (Homoptera), 
by G. F. Ferris (pp. 2-16). 

Association of Land-Grant Colleges and Universities.—^In addition to the 
general officers enumerated on page 3, the following section officers were elected 
at the Houston meeting, November 16-18, 1936: Agriculture, R. L. Watts of 
Pennsylvania, chairman, William Peterson of Utah, vice chairman, and H. H. 
Kildee of Iowa, secretary; engineering, P. 0. Bolton of Texas, chairman, and 
G. W. Case of New Hampshire, secretary; and home economics, Flora Rose 
of New Xork, chairman, and Statie B. Erikson of Kentucky, secretary. In the 
section of agriculture, the subsection of experiment station work elected 0. E. 
Ladd of New York, chairman, and C. L. Christensen of Wisconsin, secretary; 
the subsection of extension work, J. R. Hutcheson of Virginia, chairman, and 
L. R. Salmons of New Xork, secretary; and the subsection of resident teaching, 
V. C. Freeman of Indiana, chairman, and P. W. Chapman of Georgia, secretary. 

Although some reappointments of committee members whose terms had ex¬ 
pired were made, the general policy was that of a change of personnel. On 
the committee of college or£;anizati<.n and policy, M. G. Neale of Idaho and 0. E. 
Friley of Iowa succeeded A. G. Crane of Wyoming and A. A. Hauck of I^Iaiiic. 
On instruction in agriculture, Cornelius Bet ten of New York and L. J. Hor- 
lacher of Kentucky were appointed vice D. T. Gray of Arkansas and B. J. 
Iddings of Idaho; on instruction in engineering, F. E. Johnson of Missouri 
and Paul Oloke of Maine ^ice ^I. L. Enger of Illinois and O. J. Ferguson of 
Nebraska; on instruction in home economics, Mary L. Matthews of Indiana 
vice M. Marie Mount of Maryland; on experiment station organization and 
policy. R. E. Buchanan of Iowa and J. C. Kendall of New Hampshire vice 

L. E. Call of Kansas and B. B. Gilbert of Rhode Island; on extension organi¬ 
zation and policy, Blanche L. Lee of Wisconsin vice Kathryn V. Burns of 
Illinois: tin miUlary organization and policy, H. C. Byrd of Maryland vice 
E. M. Lewis of New Hampshire for 3 years, and O. W. Pugsley of South Dakota 
tice H. L. Kent of New Mexico for 1 year; on engineering experiment stations 

M. L. Enuer of Illinois vice A. A. Potter of Indiana; on radio, Ray Fife of 
New Mexico for 1 year vice R. M. Hughes of Iowa; and on the joint com¬ 
mittee of projects and correlation of research, Fred Griffee of Maine vice F. B. 
Mumford of Missouri. 

A new standing committee on graduate work w^as created, consisting of W. J. 
Robbins of Missouri, chairman, W. W, Pierson of North Carolina, 0.0. Appleman 
of Maryland, C. W. Hungerford of Idaho, and W. C. Russell of New Jersey. 

o 
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RESEARCH AT THE HOUSTON CONVENTION OF THE ASSOCIATION 
OF LAND-GRANT COLLEGES AND UNIVERSITIES 

Four main topics were under discussion by the experiment station 
subsection of the Association of Land-Grant Colleges and Univer¬ 
sities at the Houston convention (E. S. K., 76, p. 1). These topics 
were essentials for further progress in agricultural research, the 
scope and objectives of agricultural economic research, the use of 
Bankhead-Jones funds to promote a coordinated program of 
research between the States in cooperation with the U. S. Depart¬ 
ment of Agriculture, and professional improvement for the experi¬ 
ment station staff. Considerable of direct interest was also afforded 
in the reports of the various committees and elsewhere in the asso¬ 
ciation program, notably in a paper by Dean E. M. Freeman of 
Minnesota on Projects—^Benign and Malignant—and in a round 
table discussion in the home economics section on important implica¬ 
tions of cooperative research. 

The outstanding research development of the year was the begin¬ 
ning of work under the Bankhead-Jones Act, and the discussion as 
to the use of the additional funds thereby provided for promoting 
a coordinated program of research was especially opportune. In 
his opening statement. Dr. J. T. Jardine, chief of the Office of Experi¬ 
ment Stations, brought out the facts that while this fund will amount 
in 1937 to only approximately 6 percent of the total available to 
the State stations and the Department, and that in consequence its 
most effective use will be in conjunction with other funds, some 360 
projects have been formulated and approved under the allotments 
to the States, 3 regional laboratory projects (E. S. E., 75, p. 1) have 
been approved and established, and 36 special research projects have 
been approved under the special fund available to the Federal 
Department of Agriculture. He discussed the principles of coordi¬ 
nation as followed in these various undertakings, citing as points 
to be kept in mind the importance of developing the findings of our 
research to a point where they can be applied by other agencies, the 
selection of problems really suited to a coordinated program, and 
the full utilization of physical plants and equipment, existing knowl¬ 
edge, and a trained, experienced research personnel. He concluded 
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as follows: ^^Personally, I feel that we have made a good start under 
the BanMiead-Jones Act, and I am confident of progressive develop¬ 
ment during the next few years. The spirit of cooperation is excel¬ 
lent among both administrators and research workers of the State 
stations and the Department. Coi^tant effort is necessary, however, 
to take advantage of this spirit of cooperation and work out ways 
of coordinating our far-flung investigations without spending an 
unwarranted amount of time away from the actual individual 
research. After all, we must have effective research by the indi¬ 
vidual workers or we may have a coordinated plan without results.” 

The discussion of this topic by Director S. W. Fletcher of Penn¬ 
sylvania commended the policy of the Department in enforcing the 
act whereby there has been set up in preference to exacting regula¬ 
tions ‘^principles or goals toward which the stations may work as 
rapidly as is practicable."’ In his opinion, the regional laboratories 
“may be expected to represent Federal-State relationships at their 
best,” and he stated that this aspect appears to be progressing satis¬ 
factorily, The situation as legards coordination between the State 
experiment stations without the participation of the Department, 
however, he found somewhat less encouraging. Emphasizing the 
need for greater concern in this coordination, he also drew attention 
to “the other and even more important administrative responsibility, 
which is to seek out and to encourage those individuals who are most 
productive in research, whether they happen to have the cooperative 
spirit or not.” Moreover, he reminded the subsection, “it is quite 
possible, as most directors have discovered, for the clear note of 
productive research to be drowned out by the clank of administra¬ 
tive machinery. This danger will be imminent in the larger program 
of coordination wliich we seek to promote.” 

The paramount importance of the individual investigator was 
also recognized in the discussion of the question of professional 
improvement for the station staff. The paper of Director E. P. 
Sandsten of Colorado was primarily a frank and sympathetic expo¬ 
sition of the responsibilities of the institutions and their directors 
to promote efficiency, peace of mind, and mental growth. Director 
J. C. Kendall of New Hampshire took up some of the more in¬ 
tangible factors in a human problem of this sort, hk-ftning these ele¬ 
ments to the vitamins in the field of nutrition. An ensuing discus¬ 
sion became virtually a round table, with an exchange of views and 
the presentation of a wide variety of specific suggestions. 

One of the most comprehensive and constructive papers of the 
convention was the discussion by Director C. B. Hutchison of Cali- 
forma on essentials for further progress in agricultural research. 
Taking up in turn the status of research as regards soils, plants, 
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animals, and the social sciences, he pointed out existing weaknesses 
and suggested means for their amelioration. In conclusion he ex¬ 
pressed the conviction that “the first essential for further progress 
in agricultural research lies in renewed and continued efforts to 
strengthen basically the experiment station staffs. This is a never- 
ending process if the station is to grow, not necessarily in numbers 
of workers, laboratories, and buildings but in the scientific stature 
and scholarship of its staff. Fortunately, new and young investiga¬ 
tors are entering most, if not all, fields of agricultural research with 
equipment in scientific training far superior to that of most of us 
older people. . . . Care in the initial selection of these young men, 
special efforts to develop those of larger vision and ability, as much 
freedom as possible from routine or even directed research, encour¬ 
agement to seek important scientific contacts in their own and col¬ 
lateral fields—^all of these things and others cannot but result 
ultimately in an increased eflSlciency in the experiment stations’ 
work.” 

The scope of research in agricultural economics was considered by 
Director C. L. Christensen of Wisconsin in relation to projects deal¬ 
ing with (1) the practices of the individual farmer upon his farm, 
(2) the effect of legislative measures upon the economic and social 
welfare of agriculture, and (3) the interdependence and relationships 
of farmers with other groups of society. A need for more funda¬ 
mental studies on all three phases was indicated, together with a be¬ 
lief in tile importance of closer coordination of the economic and 
biological sciences. “Too long”, he said, “have we administrators 
permitted the economist to stand apart from the other work of the 
experiment station. Too long have the economists considered them¬ 
selves to be working upon something complete in itself. And too 
long has the physical and biological scientist been permitted to look 
upon the work of the economist as something disassociated with his 
activities.” 

More effective coordination, encouragement of the individual in¬ 
vestigator, and a policy of concentration on a few essential projects 
as opposed to a scattering of energies and resources may be con¬ 
sidered the dominant notes in the research discussions. None of 
these were new matters, yet the program was in no sense a scratching 
over of old straw. There was little glorification of past achieve¬ 
ments, and the applications were directly to existing conditions. 
The outlook was notably forward looking, an indication of a desire 
and purpose to do an already good job even more effectively. This 
attitude and viewpoint should do much to strengthen and sustain the 
new prograu^ which are being formulated as increased resources are 
again becoming available 



RECENT WORK IN AGRICULTURAL SCIENCE 


AGMCULTUBAL AND BIOLOGICAL CHEMISTRY 

The isolation from cottonseed oil of an alcohol resembling alpha tocoph¬ 
erol from wheat-germ oil, O. H. and G. A. Bmeeson and H. M. Evans (Science, 
63 (1936), Xo. 21o7, p. 421).—A brief note from the University of California 
reports the isolation from cottonseed oil of four allophanates, of which one, 
T np iHr>g at from 15S“ to 160* C., appeared identical with the allophanate pre¬ 
pared from an alcohol obtained by the authors from wheat-germ oil and desig¬ 
nated ‘*a-tocopheroL” 

The two compounds have the same melting point, there is no depression in 
mixed melting pomt^s* b* th compounds exhibit a iiiaxiinnm absolution in the 
ultraviolet between 2,900 and 3,000 a. u., and the alcohols regenerated from 
them show similar biological activity. The substance designated o-tocopherol 
was found to have the properties of vitamin E. 

Carbohydrates in Irid[aea] laminarioides (Rhodophyceae) , W. Z. Hassid 
(Plant PJmiol., 11 (1936), Xo. 2, pp. 461-4^3).—At the University of California 
plants of I. laminarioides were collected at four different times of the year, 
extracted with alcohol, and analyzed for soluble sugars. No free-reducing or 
total sugars were found. On concentrating the alcoholic extract, however, a 
crystalline substance was obtained, which was identified as the sugar alcohol 
dulcitol. There was also obtained a new carbohydrate, insoluble in alcohol. 
The author proposes for the new carbohydrate a structural formula which 
may be partially represented in the form 

[—(iH-HCOH-HOCH-HCO-6H-CH3-OSO,-ONa]», 

in which n appeared to be approximately 6. 

Starch was found, but “the plant does not contain any cellulose, and, since 
the content of galactan is about 40 percent of its dry weight and constitutes 
the main bulk of the plant, it appears that this substance plays the same part 
in building up its cell wall as does . . . cellulose in the higher plants.” . 

Role of phosphoglyceiic acid in the dissimilation of glucose by the pro¬ 
pionic acid bacteria, R. W, Stone and 0. H, Webkman (Iowa State Col. Jour. 
ScL, 10 (1936), Xo. 3, pp. 341-348).—At the Iowa State College phosphoglyceric 
acid was isolated from the cultures of three distinct species, Propionibacterium 
shermaiiii, P. arabinosum, and P. pentosaceum, in a medium containing added 
sodium hexosediphosphate, and from a culture of P. pentosaceum in a medium 
containing a pho^hate buffer solution but none of the hexosediphosphate. On 
purification, the phosphoglyceric acid obtained was found to be the same as 
that isolable from yeast. 

“It may be objected that the formation of phosphoglyceric acid by bacteria 
in the presence of toluene does not prove the acid to be a normal intermediary in 
the dissimilation of glucose. However, its isolation does indicate that the pro¬ 
pionic acid bacteria at least possess the necessary enzyme equipment for its 
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formation. Furthermore, the evidence is clear that the break-down of glucose 
may occur by way of phosphoglyceric acid.” 

Methylene blue redaction and oxidation-reduction potential studies on 
members of the colon-aerogenes group of bacteria, S. S. Epstein (Iowa State 
Col, Jour. Soi., 10 (1936), No. 3, pp. S03--S16, figs. 5).—The abiUty of 24-hr. lactose 
broth cultures to reduce methylene blue was tested at the Iowa State College 
oil 359 strains of the Qobm-aerogenes group of bacteria. 

Potentiometric studies on 45 strains showed that the potentials (Eh) de¬ 
veloped by 24-hr. lactose broth cultures were definitely positive with all of the 
Escherichia strains (7) tested, but were not negative with all of the Aerobacter 
cultures (34). In 12 instances the potential measurements did not parallel 
the results of the dye reduction, “indicating that methylene blue in the con¬ 
centration used cannot be regarded as a reliable indicator for detecting oxida¬ 
tion-reduction potentials developed in bacterial cultures.” On the other hand, 
all Aerobacter strains forming typical A. aerogenes colonies on eosin methylene 
blue agar and over 90 percent of the Aerobacter strains which formed bluish 
mucoid colonies on the same medium gave positive methylene blue reduction 
tests and produced decided negative oxidation-reduction potentials in 24-hr. 
lactose broth cultures. ''Eosin methylene blue agar, therefore, is a good index, 
and a much easier one than the others for indicating how the strains in 
question will behave in lactose broth with respect to development of oxidation- 
reduction potential.” 

A quantitative study of fluorine distillation, D. Dahle and H. J. Wich- 
MANN (Jour. Assoc. Oft. Agr. Chem., 19 (1936), No. 2, pp. 313-320, figs. 4).— A 
study of the various factors influencing the recovery of fluorine by the Willard 
and Winter distillation process (E. S. B., (59, p. 489) is here reported from the 
U. S. D. A. Food and Drug Administi'ation. 

“Quantitative expressions are given to the eflCects on recovery of such factors 
as (1) the amount of nonvolatile acid used in the distilling flask, (2) the 
temperature at which the distillation is carried out, (3) the amount of dis¬ 
tillate collected, (4) the size of flask used, and (5) the presence of some re¬ 
tarding influences such as aluminum salts and gelatinous silica.” 

These data were applied to the development of a rapid, semiquantitative test 
and to the problem of increasing the sensitivity of the fluorine determination 
for very small quantities. 

The determination of fluorine in the presence of a large excess of alu¬ 
minum ions, D. Dahle and H. J. Wichmann (Jour. Assoc. Off. Agr. Chem., 19 
(1936), No. 2, pp. 3J0-S27, figs. 4). —^Having confirmed, in the work noted in the 
preceding abstract, the retarding influence of aluminum salts mentioned by 
Willard and Winter (E. S. R., 69, p. 4S9), the authors proceeded to a study 
of the separation of small quantities of fluorine from large amounts of alumi¬ 
num. It was found that tor complete separation by distillation the usual 
procedure is not satisfactory. Distillation at higher temperatures or the col¬ 
lection of increased amounts of distillate was shown to be necessary. 

The effect of various other factors influencing fluorine recovery was also 
studied, and a method for isolation of fluorine occurring as an impurity In 
aluminum sulfate and alums is suggested. 

A multiple-unit distilling apparatus for determination of fluorine by the 
Willard and Winter method, D. S. Reynolds, J. B. Rebshaw, and K. D. Jacob 
(Jour. Assoc. Off. Agr. Chem., 19 (1936), No. 1, pp. 156-162, figs. 2).—With the 
apparatus here described, 6 distillations can be made simultaneously, and 24 
determinations could be completed in S hr. The performance of the apparatus 
on t^Tical samples of phosphatic materials is indicated. The apparatus has 
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been in use for nearly 1 yr., without requiring any repairs, with a use in ap¬ 
proximately 1,500 distillations. 

A new method for the determination of iodine, D. R. MoCullagh {Joui\ 
Biol, Chem,, 107 {1934), *Vo. 1, pp. 35-44- fiff- i)-—The sample is subjected to 
alhali digestion, further oxidation in a muffle furnace at a maximum tempera¬ 
ture of 360* C.. and distillation from a strongly acid solution in the presence 
of oxidizing agents. The iodine is finally titrated with 0.001 n sodium thio- 
sulfate. 

The author finds it possible to complete the determination of iodine in a blood 
sample in 3 hr. and to handle several determinations simultaneously. 

Blood iodine studies.—IV, The clinical determination of iodine in blood, 
urine, and feces, F. J. Phillips and G. M. Oubtis {Amer, Jour, Clin, Path,, 4 
{1934), Vo. 4, pp. 346-353 K—The authors of this contribution from the Ohio 
State University describe in detail a procedure which, for the best results, 
must be “followed meticulously and . . . carried out in the minimum amount 
of time.” In the case of blood samples, 10-cc portions are treated each with 
10 cc of saturated, iodine-free potassium hydroxide solution in a thoroughly 
cleaned nickel crucible, the mixture is boiled to effect thorough hydrolysis of 
the proteins, and the mass is ashed under carefully specified conditions at 
400* C. The water-soluble salts are extracted and filtered, the solution is 
evaporated to dryness, the iodine salts are extracted with iodine-free 95 per¬ 
cent alcohol, the alcoholic solution is evaporated to dryness, the extracted salts 
are taken up in iodine-free distilled water, the pH value is adjusted to about 
4 with 0.05 M hydrochloric acid and methyl orange (a very dilute solution of 
the indicator), the iodine is set free by means of chlorine water, the excess 
chlorine is carefully boiled out, and the iodine is titrated with 0.001 n sodium 
thiosulfate solution from a microburette, the usual starch indicator being used. 

Dithizone methods for the determination of lead, P. A. Cliffobd and H. J. 
WiCHMAXiT {Jour. Aasoc, Oft. Agr, Chem,, 19 {1936), No, 1, pp, 130-156, pis. 4, 
figs. JI).—Extending their previous investigations (B. S. R., 75, p. 301), the 
authors report modifications of procedure which increase both the sensitiveness 
and the precision of “dithizone” (diphenylthiocarbazone) methods for the de¬ 
termination of lead and their adaptation to various materials. Some physi¬ 
cal properties of dithizone and the mechanism of the lead dithizone reaction are 
discussed. Dithizone methods are classified, and certain inherent errors are 
indicated. The “mixed-color” dithizone method, previously applied only to the 
determination of lead as spray residue on fruits, is modified to make it more 
generally applicable. A photometric method of measuring the color, which 
increases the sensitivity and accuracy of dithizone methods for lead, is pre¬ 
sented, and the nature of the apparatus required is indicated. The accuracy 
of the method is illustrated by results obtained on several foods and on biologi¬ 
cal materials. 

A reagent for the eliminatjon. of the influence of high ammonia concen- 
trations upon the potash results in short chemical soil tests, W. R. KENinr 
and J. B. HEsmt (Jour. Amer. 8oc, Agron., 28 {1936), No. 8, pp. 683, 633).— 
Bthyl alcohol was found more satisfactory than methyl or isopropyl alcohol 
as precipitant for the cobaltinitrite complex. A distinct interference by the 
larger concentrations of ammonia nitrogen in soil extracts was observed, but 
the addition of 2 cc of 37 percent formaldehyde, in place of 2 cc of the alcohol 
or in addition to the usual quantity of alcohol, “complet^y ties up the am¬ 
monia and prevents its precipitation when the alcohol is added. . . . Since 
ammonium salts combine with formaldehyde to form hexamethylenetetramine, 
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it removes the ammonia from the solution sufficiently wdl to prevent it from 
interfering with the short chemical tests as they are normally conducted.” 

A new apparatus for carbonic acid estimations in soils, B. N. Singh and 
P. B. Mathub (Soil ScL, 4 I (mS), No. 6, pp. 433-ffffl, ph 1, figs. 3).—A mano- 
metric apparatus for the estimation of carbonic acid in soils is described. 
The use of rubber connections, which are considered to be likely to cause 
errors in various ways, has been avoided and an effective mixing of reactants 
rendered practicable. Because of its detachable nature, the reaction bulb is 
easily shaken by hand, and no shaking apparatus is required. The reaction 
bulb, which is made in two parts connected by a ground-glass joint lubricated 
and sealed with anhydrous lanolin, is so constructed that it is sealed gastight 
by the act of turning the acid-containing arm of the vessel in the ground-gla-^s 
joint to permit the acid (diluted hydrochloric) to flow into the part of the 
vessel containing the soil sample. After taking for from 4 to 5 min., the 
reaction vessel is again joined to the manometric part of the apparatus by the 
lubricated and sealed ground-glass joint through which the carbon dioxide pres¬ 
sure can be released to the manometer by turning the acid-containing part of 
the reaction vessel back to its original position, so that two oxienings through 
the walls of the reaction-vessel joint coincide with one another and with the 
connection to the manometer. The main portion of the apparatus is enclosed 
in a water jacket in which the water may be stirred by an air current from 
a rubber bulb. 

A simplified calculation, applicable with sufficient accuracy when the area 
of the cross section of the manometer tube is le^^s than 0.T5 mm*, is shown, 
and figures indicating the accuracy of the determination as actually carried 
out are given. The deviation from the mean value was found to be ±1.25 
percent of the total carbon dioxide determined. 

Data obtained from a large number of samples from a piece of land 140 
by 100 ft. indicated a wide variation in the carbonate content of portions of 
the soil separated by very short distances. “This field was divided into 35 
plats 20 by 20 ft, each of which was again subdivided: into 25 subplats 4 by 
4 ft each. Borings were made about the center of the ultimate plats, and 
the samples were analyzed for carbonate CO*. The points at which the car¬ 
bonate content was 4, 8, or 12 percent below or above the mean value for the 
whole field were Joined”, and a contour map was constructed. “Generally speak¬ 
ing, variations in the carbonate content may exist from one comer of the 
field to another corresponding roughly with the line of slope or as random 
patches of higher or lower carbonate content. From the topography of the 
field under observation it became evident that most of the variations in car¬ 
bonate content could be attributed to the leaching action of water. The oc¬ 
currence of random patches of higher or lower carbonate content suggested 
that considerable errors might be introduced in the results of varietal tests or 
in the response of varieties to different manurial treatments due to this type 
of soil heterogeneity.” 

A convenient resistance for dietermination of redox potentials in biological 
fluids, M. B. Freeman (Science, 83 (1936), No. 2162, p. 562, fig. 1).—A brief con¬ 
tribution from the University of Maine calls attention to the fact that “a 
discouraging source of error in the measurement of redox potentials in many 
biological fluids is the rapid polarization of the cell. The obvious remedy, 
high resistance in the galvanometer circuit, has been adopted in most labora¬ 
tories. Many of these devices are inconvenient to manipulate or to assemble. 
The writer has found that a series of radio grid leaks (or resistors) con- 
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nected to a miiltiple point switch allowed a rapid adjustment of the potenti¬ 
ometer with a minimum flow of current from the cell.” The series illustrated 
consists of resistors adding successively 25, 25, 50, 100, 100, 200, 500, and 
1,000 units of resistance, each unit being 10* ohms. Cutting down the resist¬ 
ance nntj i the Tniin'mnni current for the deflection of a sensitive galvanometer 
was obtained, balancing the system, and repeating this procedure step by 
step until the system was balanced with all resistance cut out kept the cur¬ 
rent drawn and the polarization of the cell to the minimum. It is noted that 
“the values of the unit resistors need not be accurately known, since they 
are not concerned in the final measurement.” 

Adaptation of the micro-Kjeldahl method for the determination of nitro¬ 
gen in plant tissues, N. W. Stuabt (Plant Physiol., 11 (1036), No. 1, pp. 173- 
179).—The micro-Kjeldahl method used by the author of this contribution from 
the Maryland Experiment Station is described, in part, as follows: 

“About 25 mg of dry plant tissue were weighed [on a Kuhlmann microchemi¬ 
cal balance] in a Coors porcelain boat. Boat and contents were transferred 
to a microdigestion tube and digested with 1 ml of low nitrogen concentrated 
II 2 SO 4 an<l a few milligrams of 3:1 CUSO 4 --K 2 SO 4 mixture. "When the solution 
was partially clear, 2 or 3 drops of Merck’s reagent Superoxol (30 percent 
hydrogen peroxide) were added and the digestion completed. The acid digest 
was diluted with 1 ml of ammonia-free water and washed into the distilla¬ 
tion apparatus.” After the addition of 7 ml of 30 percent NaOH containing 
5 percent Xa2S20a, “the mixture was distilled with steam for 5 min. The am¬ 
monia was collected in 10 ml of 0.01 n H 2 SO 4 . Distillates were boiled and 
titrated with 0.01 n NaOH to a methyl red end point. The indicator, intro¬ 
duced by means of a glass thread, was prepared by adding an excess of 
methyl red to 0.1 w NaOH. Acid and base were measured in 10-ml micro- 
burettes. The apparatus was steamed for 80 min. before each series of deter¬ 
minations. Blank determinations amounted to 0.05 to 0.06 ml of 0.01 n NaOH. 

“The nitrogen content of 2-ml aliquots of the nonprotein extracts was deter¬ 
mined by the micro-Kjeldahl method. The nonprotein extracts were first con¬ 
centrated in vacuo to a volume such that 2 ml contained 0.3 to 0.5 mg or more 
of nitrogen. Basic nitrogen precipitated by phosphotungstic acid was deter¬ 
mined as the difference between nonprotein and nonbasic nitrogen. The filtrate 
from the basic nitrogen was neutralized with NaOH, acidified with acetic acid, 
and concentrated in vacuo to the original volume of the aliquot precipitated with 
phosphotungstic acid. Aliquots of 2 ml of this basic-free solution were analyzed 
for nitrogen content by the micro-Kjeldahl method. Aliquots of 5 ml of the 
nonprotein extracts were hydrolyzed in microdigestion tubes with 0.3 ml of 
concentrated H 2 SO 4 under reflux condensers for 2.5 hr. The solutions were 
washed into the distillation apparatus and distilled with 2.4 ml of 30 percent 
NaOH for 5 min.” 

Diagnosis of plant troubles with diphenylamine, L. H. Jones (Plant 
Physiol., 11 (1936), No. 1, pp. 207-209 ).—^This contribution from the Massachu¬ 
setts Experiment Station very briefiy points out certain possibilities of Morgan's 
diphenylamine reagent (E. S. R., 67, p. 105) for the detection of nitrates in 
plant tissues. 

“Testing for nitrate when the source of nitrogen is from the ammonium ion 
has given some interesting results even though it is difficult to make a com¬ 
prehensive interpretation of them. There have been times when, in a 24-hr. 
period, ammonium sulfate applied to the soil gave positive tests for nitrate in 
the plant equal to those obtained from sodium nitrate. At other times positUe 
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tests were not obtained until 8 days after tbe ammonium sulfate was ap¬ 
plied. . . . Some tests and obserrations tend to support a hypothesis that 
there is a pliotocheinifal or heliocliemical effect which, acting with the aid of 
plant cells, may cause a transformation of the ammonium to the nitrate ion. 
There are times when it appears as though sunlight initiates this transforma¬ 
tion. At other times it appears that the plant part cannot utilize the ammonium 
ion at the time being, and therefore some mechanism transforms it to the less 
injurious nitrate form.” 

Chlorophyllometry, L. H. Roddis (Plant Physiol., 11 (1BS6), No. 1, pp. 211, 
212). —A note contributed from the Medical Corps, U. S. Navy, suggests that “the 
same principles and simple methods used in hemoglobinometry may readily be 
applied to the measurement of differences in chlorophyll content in plants. 
. . . The first step required is the establishment of a color standard. The 
leaf of the common hard maple, Acer aaccliarinmn, was selected as readily 
available. One-third of 1 g of the fresh leaf from the blade, but rejecting the 
midrib, was taken. This was cut up into fine pieces (3 or 4 mm square) with 
an ordinary scissors and immersed for 24 hr. in 10 cc of pure alcohol. . . . 
The alcoholic extract of the chlorophjll was then placed in an ordinary Duboscq 
colorimeter and compared with a similar extract from the leaf of another 
plant.” 

Studies on the quantitative estimation of lignin, I, n (Jour. Asboo. Off. 
Agr. Chem., 19 (1936), No. 2, pp. 341-356, fig. 1). —^These two papers deal with the 
results of a comparative study of several methods. 

I. Factors afiectUig the determination by the fuming hydrochloric acid method, 
M. J. Goss and M. Philli])s (pp. 341-350).—^The authors revised the method for 
determining lignin previously described by Phillips (B. S. R., 67, p. 206), 
ascertaining the optimum conditions for carrying out this detenninallon, and 
a detailed description of the revised method and of the necessary apparatus is 
given. 

II, A comparison of the modified fuming hydrochloric acid method and other 
methods commonly used, M. Phillips and M. J. Goss (pp. 350-356).—com¬ 
parison was made between the percentages of lignin found in three different 
samples of wheat straw and spruce wood that had received different preliminary 
treatments. The authors’ method was compared with three other procedures. 

“Unless the plant material is first successively extracted with an alcohol- 
benzene solution, hot water, and 1 percent hydrochloric acid before being sub¬ 
jected to the action of the strong mineral acids erroneous lignin values are 
obtained. The percentage of lignin found by the modified fuming hydrochloric 
acid method is in all probability a closer approximation to the true lignin con¬ 
tent of the plant material than is that found by the other three methods 
studied.” 

Colorimetric determination of naringin, B. M. Harvey and G. L. Rygg 
(Plant Physiol,, 11 (1936), No. 2. pp. 463-^65). —In laboratory studies by the 
U. S. D. A. Bureau of Plant Industry, it was found that the vinaceous red 
color resulting from the interaction of naringin and ferric chloride could be 
used for quantitative colorimetric determinations. The new colorimetric method 
is rapid and apparently more accurate than that previously employed. The 
naringin content of one or more samples of fresh tissue can be determined 
within less than 1 hr. and, if necessary, from samples of fresh tissue as small 
as 0.1 g. “The most serious objection to the method lies in the fact that the 
color, after formation, continues slowly to deepen. To overcome this behavior 
it is necessary to develop uniform manipulation, especially in the timing. 
Furthermore, the tissue extracts must be relatively free of pigment to allow 
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satisfactory comparison witli tlie pure standards. The flavedo, but not the 
albedo, portion of grapefruit rind, offers some difficulty in this respect. ’ 

The manipulative detail, involving the use of a Duboscq colorimeter provided 
with a daylight colorimetric lamp in place of the usual substage mirror, is 
fully described. 

■An improvement on the Gross and Smith colorimetric method for the 
determination of rotenone and deguelin, L. D. Goodhtje {Jour. Assoc. Off. 
Agr. Chem., 19 {1936), Xo. 1, pp. According to this contribution 

the colorimetric method for the determination of rotenone and deguelin has been 
Improved in that sulfuric acid has been substituted for nitric acid, the con¬ 
centration of the alcoholic potassium hydroxide has been reduced by diluting 
with water, and tlie nitrite necessary to produce the color is added as sodium 
nitrite in the alcoholic potassium hydroxide. “The stability, hue, and depth 
of color produced by the rotenone as well as that produced by the reagents 
themselves cnn be easily controlled. This combination of reagents practically 
eliminates fading and increases the sensitivity of the test 20 times.” 

>Iicrodetermination of ammonia nitrogen in eggs, S. L. Bandemek and 
P. J. ScHAiBLE (Indus, and Engin. Chem., Analyt. Ed., 8 (1936), No. 3, pp 201-203, 
fig. 1; als. in Michigan Bta. Quart. Bui., 19 (1936), No. 1, p. 61).—A method for 
the determination of ammonia nitrogen in eggs without aeration is described. 
The ammonia is absorbed in standard acid from a thin layer of an alkaline 
solution of the sample. The apparatus consists of a cell made from the top 
of a Petri dish, in which is centered a glass ring—providing thereby an inner 
chamber. To the cell is fitted a glass cover. The sample of egg material 
is placed in the outer chamber and the standard acid in the inner compart¬ 
ment. The ammonia nitrogen is determined by titration after absorption. 

Some observatioiis relative to detecting the adulteration of honey with 
commercial invert sugar, B. £. Lothxop (Jour. Assoc. Off. Agr. Ohem., 19 
(1936), No. 2, pp. 338-341).—A note contributed from the U. S. D. A. Bureau of 
Chemistry and Soils calls attention to the fact that color reactions based on the 
furfural content of invert sugar are not dependable because heating or pro¬ 
longed storage of unadulterated honey may cause positive color reactions and 
because invert sugar can be prepared without the formation of reacting sub¬ 
stances. Gross adulteration may be detected by the resultant decrease in 
nitrogen content and ash content. The presence of the acids used in pre¬ 
paring invert sugar (tartaric acid, hydrochloric acid, or phosphoric acid) may 
also serve to indicate adulteration. 

Estimation of vitamin A, A L. Bachasach, J. C. Drummond, and E. A. 
AIoeton (Nature [London]. 137 (1936), No. 3456, pp. 148,149). —^The authors show 
that of the three approved methods of estimating vitamin A the values obtained 
by the spectroscopic method do not agree with those obtained by the biological 
assay. Direct biological comparison with international standard preparations 
of carotene is apparently liable to variations of from 20 to 100 percent The 
suggestion is made that in the future the subsidiary standard should be accom¬ 
panied by a statement showing the date at which the biological activity was 
directly determined and the value of the absorption coefficient at that date. At 
present it is almost impossible to have workers in different laboratories compare 
vitamin A estimates unless they use practically identical methods. It is also 
difficult for the manufacturers to market products of known constant vitamin A 
content, and this confusion brings discredit upon the use of international units 
and international standard preparations. 

Estimation of vitamin A, E. M. Hume (Nature [London], 137 (1936), No. 
3459 , p. 277). —^To prevent the possibility of an incorrect impression concerning 
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certain decisions on vitamin A made by the 1934 International Conference on 
Vitamin Standards, arising from the letter written by Bacharach et al. and 
noted above, the author explains that the decisions made by the conference 
were considered to be subject to the verdit of experience. The problem re¬ 
garding the accuracy of the factor 1,600, which was assigned by the conference 
for application in relating the results of spectroscopic examination and biological 
tests for vitamin A, is at present being investigated. The possible instability 
of the cod-liver oil subsidiary standard is also being considered. 

On the chemical determination of vitamin G [trans. title], W. A. Dbwjat- 
NiN and W. M. Doeosohenko (Biochem. Ztschr., 2S0 (1935), Vo. 1-9, pp. IIS- 
125). —^The authors find that in none of the various modifications of the method 
of determining ascorbic acid by titration with 2,6-dichlorophenolindophenol have 
the procedures followed eliminated the danger of high figures due to the inter¬ 
ference of reducing substances other than ascorbic acid. 

They propose a new form of the method in which the finely divided material 
is extracted, under an atmosphere of carbon dioxide, with 5 percent acetic 
acid solution in place of a sulfuric acid solution, the extract is neutralized to 
pH 5 by the addition of calcium carbonate, and tannins, proteins, and certain 
coloring matters are precipitated by means of a 5 percent solution of neutral 
lead acetate. The authors find their procedure to eliminate the interference 
of reducing substances except that of hydroquinone and of pyrogallol, and to 
improve markedly the accuracy with which ascorbic acid may be determined. 

On the determination of vitamin G by means of 2,6-dichlorophenolindo¬ 
phenol [trans title], A. Fujita and U. Iwatakb {Biochem. Ztschr,, 277 (1935), 
No. S-i, pp. 293-295, /fps. 9).—The authors find that extraction of tissues with 
trichloroacetic acid solutions is a procedure unsuitable for use in the deter¬ 
mination of vitamin 0, in that ascorbic acid is stable neither in tissue extracts 
prepared by the use of trichloroacetic acid solutions nor in pure solution in 
such a reagent. On the other hand, ascorbic acid is very stable in solutions 
of metaphosphoric add, any change being hardly detectable even after several 
days. The indophenol compound is also decolorized to a significant extent by 
trichloroacetic acid solutions, whereas metaphosphoric acid caused practically 
none of the last-named error. 

On the colorimetric determination of vitamin C [trans. title], A. Fujita, 
D. IWATAKE, and T. Mitata (Biochem, Ztschr., 277 (1935), No. 3-4, pp. 296-304, 
figs. 2). —The authors propose a tungstic acid reduction method. 

Reagent 1 consists of 2 g of sodium tungstate (of analytical reagent purity) 
dissolved by shaking and heating on a boiling water bath in 10 cc of n 
sulfuric acid. After complete solution, the reagent is cooled under running 
water and filtered. The solution is of a greenish-yellow color, and if not per¬ 
fectly clear it must be made so by further warming. It is considered best to 
prepare a fresh solution each day. Reagent 2 consists of 2 n sodium hydroxide, 
which is to be standardized against the n sulfuric acid used in making up 
reagent 1. 

In carrying out the determination, 4 cc of a solution of the vitamin 0 in 
2 percent metaphosphoric acid is treated with 1 cc of reagent 1, the solutions 
are mixed, 0.4 cc of reagent 2 is added, and the combined solutions are again 
thoroughly mixed. A sky blue color is developed and is compared in a colorim¬ 
eter with that developed in a standard solution of known concentration. 

A vitamin 0 content of 87 (a concentration of 8 parts in 10^ parts of the 
solution) gave a positive reaction. 

Some critical remarks on the determination of ascorbic acid, M. Yxist 
Eekelen and A. Emmesds (Bioofocm. Jour., SO (19S6), No. 1, pp. 25-27).’—A brief 
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review summarized the modifications made by a number of investigators of the 
Tillmans method (B. S. R., 60, p. 7) of using 2,6-dichloroi)henolindophenol 
to determine the antiscorbutic value of various extracts. Directions and pre¬ 
cautions in using the mercuric acetate method previously described by the 
authors (E. S. R., 73, p. 428) were given for obtaining satisfactory results. 

This method was employed to determine the percentage of ascorbic acid re¬ 
covered from pure ascorbic acid solutions and from urine, blood, and potato 
to which pure ascorbic acid had been added. The results showed a recovery 
of 96 and 94 percent in pure ascorbic acid solutions, respectively, with 0.5 
and 1 cc and with 6 and 10 cc of a 20-pereent mercuric acetate solution. A 
recovery of 97 and 09 percent of ascorbic acid was obtained from the blood, 95 
and 98 percent from the urine, and lOO percent from the potato. The length 
of time the pure ascorbic acid solution was in contact with mercuric acetate 
solution reduced the recovery of the ascorbic acid from 98 to 81 percent, with 
a corresponding time interval of o and 60 min., respectively. Precipitation of 
thiosulfate with the mercuric acid solution was shown by titrating urine after 
mercuric acetate precipitation, the urine with added thiosulfate and without 
the acetate precipitation, and the urhie with added thiosulfate after mercuric 
acetate precipitation. The values in cubic centimeters of indicator were, 
respectively, as follows: 1.4, 13, and 1.4 cc. 

The objections to the lead acetate method of Dewjatnin and Doroschenko, 
noted above, were that HaS was not used to reduce the reversibly oxidized 
ascorbic acid, that lead acetate does not precipitate cysteine, and that precipita¬ 
tion with lead acetate causes great losses of ascorbic acid in the urine in 
slightly acid or neutral solutions. 

The objection to the reduction of silver nitrate by organs and extracts to 
determine their ascorbic acid content was that substances like cysteine, gluta¬ 
thione, and others inhibit reduction. 

The tungstic acid method of Fujita et al., noted above, cannot be used in 
the presence of adrenalin because it inhibits the reaction and the values are 
too low. 

The soybean, a plant immigrant makes good, W. L. Buslison (Indus, and 
Engin. C/iem., 28 (1936), No. 7, pp. 779-777, figs. 2; also Illinois 8ta. Giro. 461 
(1936), pp. 13, figs. 2). —^Following a very brief description of the soybean plant, 
this publication discusses soybean culture, industrial uses, disposition of the 
domestic crop, products derived from soybeans, imports, chemical composition, 
methods of processing soybeans, industrial use of soybean oil, use of soybean 
oil in the paint industry, soybean oil as a core binder, other uses for soybean 
oil, plastic industry uses soybean oil meal, glue from soybean oil meal, soy¬ 
bean oil meal for fertilizers, and further investigation needed. 

AGMGTJITTiaAL METEOROLOGY 

Monthly Weather Review, [May-^une 1936] (U. 8. Mo. Weather Bev., 
64 (1936), yos. 5, pp. 139-193, pis. 7, figs. 13; 6, pp. 195-225, pis. 11, figs. 10).—In 
addition to the usual detailed summaries of climatological data, solar and 
aerologlcal observations, observations on weather on the Atlantic and Pacific 
Oceans and on rivers and floods, and bibliographical and other information, 
these numbers contain the following contributions: 

No. 5 .—^Temperature Survey of Kittitas County, Wash., by P. D. Young and 
F. A. Baughman (pp. 159-168); Tornado Disasters in the Southeastern States, 
April 1936, by X B. Kincer (pp. 16S-171); The Newfoundland Forest Fire of 
August 1935, by E. B. Shaw (pp. 171-175); and Duststorms of May 1936 in 
the United States, by R. J. Martin (p. 176). 
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yo. 6 .—^Duststorms in the Southwestern Plains Area, by H. F. Choun (pp. 
195-199) ; Winter Air-Mass Convergence over the North Pacific, by R. W. Rich¬ 
ardson (pp. 199-203) ; Influence of Lake Ponchartrain on Fog Foi*mation at 
Shuman Airport, New Orleans, La., by G. V. Fish (pp. 203, 204) ; Tropical 
Disturbances, June 1936, by I. R. Tannehill (pp. 204, 205) ; and Dustslorms in 
the United States, June 1930, by J. P. Kohler (p. 206). 

Long-range forecasting, P. Thone (ScL News Letter, 30 {1936), No. 805, pp. 
170-172, Hqs. 2 ).—^This article reviews briefly the progress and possibilities of 
long-range weather forecasts on the basis primarily of the work of the Smith¬ 
sonian Institution and tbe U. S. Department of Agriculture. 

A new recording rain-gange, J. B. Maltais {Set Agr., 16 {1936), No. 9, pp. 
495-498, figs. 5).—A description and results of tests are given of a new recording 
rain gauge designed especially “to facilitate the continuous recording of rain 
or precipitation in inches and fractions of inch during a week on a chart which 
is divided in days and hours; second, to render the instrument simple in con¬ 
struction with the least wear for accurate, long, and reliable service required 
in an apparatus of this type.” 

The drought of 1934 and its effect on trees in Kansas, E. H. Stiles and 
L. E. Mbxchers {Kans. Acad. Sci. Trans., 38 {1935), pp. 101-127, fig. 1). —Sum¬ 
marizing observations on the effect of the excessive heat and drought of 1934 
on trees of Manhattan, Kans., the author concludes that the drought and heat 
killed 25 percent of the trees and injured another 25 percent under nearly 
natural conditions. Under less favorable conditions, the drought killed more 
than 33 percent, leaving about 25 percent of the trees uninjured. Under the 
more favorable conditions, the drought killed less than 10 percent of the trees 
and injured about 25 percent 

The recent drought situation in southwestern Manitoba, J. H. Ellis, W. H. 
Shaver, and O. G. Caldwell (iSfei. Agr., 16 {1936), No. 9, pp. 478-488, figs 2 ).— 
It is stated that “the drought of recent years in western Canada was one of the 
widespread periodic occurrences of lower than normal seasonal precipitation 
not uncommon in continental steppe regions.” The results of a study of the 
relation of precipitation to wheat yields from 1885 to 1933 showed a better 
correlation of yields “with the rainfall of the previous fall months, August 
to October, plus that of the wheat growing season, April to July, than with 
that of the current growing season. Also, when the snowfall values are in¬ 
cluded, the correlation value falls. Hence as a measure of precipitation for 
this area, the rainfall which falls during the ‘previous fall* (August to October) 
plus that of the wheat ‘growing season’ (April to July) may be taken as the 
criterion of a given season being relatively moist or dry. . . . From the stand¬ 
point of relatively low precipitation (or drought) years, it is interesting to 
note that from 1885 to 1916 the rainfall values fluctuated above and below 
the 49-yr. average in short periods only, so that after one or two dry seasons 
years with higher precipitation occurred.” 

SOUS—EERTHIZEBS 

[Soil and fertilizer studies by the Nevada Station] {Nevada 8ta. JRpt. 
1935, pp. 37, 38 ).—Conclusions are noted as to the nitriflability of the nonhumus 
organic nitrogen in the soil, by R. Stewart, V. E. Spencer, and G. Hardman, 
and as to the ability of organic and inorganic phosphates to penetrate soils and 
their availability to plants, by Spencer, Stewart, and S. A. Lough. 

[Soil research by the Vermont Station] {Vermont 8ta. Bui. 407 {1936), pp. 
17-19 ).—^The station reports upon the discovery that overliming injury, previ¬ 
ously noted at the same institution (E. S. R., 68, p. 598), is due to a reaction 
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with soil organic matter of woody origin; upon conservation of stable manure 
by the use of snxyerphosphate; and upon a study of the control of flood and 
riverbank erosion. 

Soil samplers, T. S. Coilb (Soil ScL, (19S6), No. 2, pp. 139—142, figs. 2). 
Two tspe*^ of soil sampling cylinder are described, and their constructional 
detail is clearly indicated in fully dimensioned drawings. 

The instrument used for obtaining samples of undisturbed soil for the deter¬ 
mination of volume weight, air space, and water-holding capacity “consists of 
a cutting cylinder made of 5-in. high pressure steel pipe machined down to 
the speciflcations indicated on the diagram and an inner cylinder made of 5-in. 
.seamless brass tubing. The brass inner cylinder is held in place by a ring 
and pin while the unit is being driven into the soil with a sledge hammer. 
A countersunk «?teel plate or a block of wood placed on the cylinder prevents 
it from being battered by the hammer. The cutting edge should be case- 
hardened. Constructed as indicated, the soil cylinder has a volume of 600 cc, 
a depth of slightly less than 2 in., and an inside diameter of just under 5 in. 

“Lids pressed from 10 oz. copper are used on the brass cylinders for trans¬ 
porting samples from the fleld to the laboratory. Squares of copper window 
screen, 16-mesh, have been used effectively over one end of the cylinders while 
the samples are being saturated with water, and later drained, for the deter¬ 
mination of air space and water-holding capacity.” 

In the case of the cutting cylinder devised for taking samples of undisturbed 
soil for making determinations of the permanent wilting percentage, “card¬ 
board ice cream containers of 1-pt capacity are placed in an inverted position 
in the cutting cylinder before it is driven into the soil. The bottom of the 
container is cut off in the greenhouse, and seeds of the plant to be used for 
determination of the wilting percentage are planted. The surface is not sealed 
until the plants have become well established and the moisture content of the 
soil has been reduced to near the wilting percentage.” 

The author states that ordinary teclmical paraflSn, of a melting point about 
54® C., is satisfactory for sealing, and that “if the temperature of the paraf¬ 
fin is not over 60® when it is applied it will solidify as soon as it contacts the 
moist soil and will not injure the plants.” 

Soil survey of Mobile County, Alabama, B. H. Wiliiams et al. (TJ. 8 . Dept. 
Agr., Bur, Ohem. and Soils [Soil Survey JRp#.], Ser. 1930, No. 4^t PP> 4% figs. 2, 
maps 2). —^Mobile County consists of 784,640 acres composed, to the extent of 
about 30 percent, of low-lying and nearly level to undulating “flatwoods”, the 
rmainder of the area containing remnants of an eroded and dissected higher 
plaiu Of these portions of the original higher lands surface, it is noted that 
‘‘numerous saucerlike depressions, which are poorly drained the greater part 
of the year, are scattered throughout many of these nearly level areas.” Only 
about 10 percent of the county was found to be under cultivation. 

The soils of the area described were found to form 20 series and 27 types. 
Norfolk sand, which constitutes 16 percent of the county, “is loose and leachy 
and retains only small quantities of plant nutrients and moisture for grow¬ 
ing crops”, and of this soil “probably not more t ha n 1 percent is now farmed.” 
Norfolk loamy fine sand forms a further 14.7 percent and is not largely fanned. 
Swamp, meadow, undifferentiated Guin soils, muck, tidal marsh, made land, 
and coastal beach total 22.5 percent of the county. 

GUuton Ck>nuty soils, B. A. Nobton and B. S. and L. H. Smith (Ulinois 8ta. 
8o(l JBpt. 57 (1936), pp. 33, pis. 2, figs. 11). —Clinton County, occupying an area 
of 31841S acres in the southwestern part of the State, has a generally smooth 
land surface and lies wholly within the drainage basin of the TTagiraigfrifl 
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River. The soils are here described as 24 series and 27 t>pes. Among the 
larger aggregate areas are 20.92 percent of Bonnie silt loam, 18.49 i)ercent 
of Cisne silt loam, and 16.01 percent of Putnam silt loam. 

Soil survey of Lee County, North Carolina, S. 0. Peskxns and E. F. GoL]>- 
STON iU. 8. Dept, Agr,, Bur. Chem. and 8oil8 [Soil Sm’vei/ Ser. 19S3, No. 1, 
pp. 42, figs. 2, map 1). —Lee County consists of 163,200 acres, having a varied 
surface relief, in central North Carolina. Drainage conditions range from those 
on many of the steeper slopes where run-off is so rapid that it causes serious 
erosion to that of the low bottoms, flats, and depressions in which there is no 
well-established natural drainage. 

The soils found are listed as 17 series, 22 types. Wadesboro gravelly silt 
loam, including 3.6 percent of an eroded phase and 9.7 percent of a mixed 
phase, constitutes 21.1 percent, and Norfolk sandy loam, including a deep and 
a gravelly phase, forms 12.6 percent. Under the heading “miscellaneous land 
types”, 22.5 percent is described and it is stated that, “owing to low pro¬ 
ductivity, steepness of slope, stoniness, eroded condition, imperviousness of 
subsoil, or inadequate surface drainage, only a comparatively small proportion 
of these soils is used for growing crops.” 

The survey was made in cooperation with the North Carolina Experiment 
Station and the State Department of Agriculture. Data compiled by E. F. 
Goldston on agricultural methods and management are included. 

Investigations of Red soils of Attica, Greece, K. I. Nevbos and I. A. Zvoby- 
KiN (Soil Sci., 41 (1936), No. 6, pp. 391-415, pis. 2).—^The authors discuss the 
influence both of topography and of climatic conditions upon soil formation, 
calling attention to the fact that the region from which the soils studied were 
collected has mild, wet winters and dry summers, “during which the conditions 
become similar to those of a desert.” A probable effect on soil development 
of alternate eluviation, or descent of the soil solution during the rainy season, 
and illuviation, or rise of the soil solution during the period of little or no 
rainfall, is suggested. A tabular summary of climatic records for the period 
from 1853 to 1928 illustrates the discussion of the effects of climatic conditions 
on soil changes. 

Profiles of two soils, the one having a yellowish light-red surface, the other 
a dark-red A horizon, are described, and the chemical analyses, exchangeable- 
base contents, and the percentages of silica and alumina extracted by 5 percent 
potassium hydroxide are compared with corresponding data from certain 
Moravian Karst soils. Figures for the exchangeable-base content of a Thessalian 
profile are also shown. As a part of their conclusions, the authors state that: 

“It seems to us that considerable difference of opinion as to the origin of 
the Bed soils is due to the absence of systematic studies of the Mediterranean 
region. This difference of opinion is accounted for by climatic conditions, to¬ 
pography, erosion, saturation processes with sodium, solodi, and podzolic proc¬ 
esses. The last condition can take place in regions of abundant rainfall (in 
some Mediterranean regions this reaches 800 mm) and in regions situated high 
above sea level. The variety of conditions noted seemingly causes variation 
in the character of the Red soils, not only in different latitudes and altitudes 
but even within the boundaries of a small region whose soil-forming history is 
very old.” 

Certain practical aspects of soil chemistry research, W. H. MaoInubo 
(Jour. Assoo. Off. Agr. Chem., 19 (1936), No. 1, pp. 22-33).—This address has 
been previously noted (E. S. R., 74, p. 143). 

The state in which the hygroscopic moisture exists in soils as indicated by 
its determination with alcohol, G. J. Bouroucos (Soil Sd., 41 (1986), No. 6, 
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pp, ahs. m Michigan Sta. Quart Bill, 19 {1936), No. 1, pp. 61, 62).— 

Tlie author caUs attention to the fact that “hitherto it has not been definitely 
known whether the hygroscopic moisture of soils, which is driven off by heating 
at 110® C., exists exclusively as film or physically adsorbed water or partly as 
chemically combined water. An attempt has been made to throw light upon this 
question by extracting soils with alcohol and then determining the quantity 
of water found in the alcoholic extract. By means of a special reagent con¬ 
sisting of fusel oil. toluene, and tartaric acid, the water extracted by the 
alcohol can be determined volumetrically. 

“It was found that in the ease of mineral soils the alcohol extracts all the 
hygroscopic water, indicating that the hygroscopic moisture in mineral soils 
exists entirely in the form of physically adsorbed or film water. In the case 
of mucks and peats and some other organic materials studied, the alcohol 
extracts about one-third less water than is indicated by the oven-dry method. 
The explanation for this is that either the alcohol is unable to extract all the 
water from the organic materials, or the oven-dry method causes these organic 
materials to undergo partial decomposition or volatilization of substances other 
than water, with consequent high and erroneous values for hygroscopic water. 
The latter seems the more likely possibility.” 

A rapid indirect method for determining the wilting coefficient of soils, 
G. J. Bouyoucos {Jour. Amer. 8oc. Agron., 28 {1936), No. 7, pp. 581-^86 ).—^The 
author of this contribution from the Michigan Experiment Station presents 
further evidence of the close agreement between wilting point and moisture 
content critical for freezing, a relation to which he first called attention in 
1916 (E. S. E., 38, p. 16). He describes a rapid and convenient procedure for 
determining, by means of a Beckmann thermometer, the depressions of freez¬ 
ing point in soils in a series of soil samples of successively decreasing, and 
definitely known, moisture contents. 

“One of the most striking things revealed by the results given ... is the 
extreme sensitiveness of the freezing point depression as the moisture content 
decreases. At the higher moisture contents a decrease of 5 percent moisture 
may cause an increase of only 0.012° C. in the freezing point depression, but 
at the lower moisture contents, and especially near the critical water content 
where solidification fails to take place, a decrease of only 2.5 percent moisture 
may cause an increase of more than 1° in the freezing point depression. This 
extreme sensitiveness of the freezing point depression to the water content at 
the lower moisture contents is of great practical importance, for it makes 
possible the determination of the wilting coefficient by the freezing point 
method with an accuracy of about 1 to 2 percent.” It is shown that “the 
difCerence in the moisture content between the points where a freezing point 
determination can and cannot be made is only 2.5 percent By estimation this 
amount can be reduced to about 1 percent, which would represent a very high 
accuracy in determining the wilting point indirectly and rapidly.” 

The intensity of removal of added cations from soil colloids by dlectro- 
dialysis, H. P. Cooper and W. E. Padejt {Jour. Amer. Soc. Agron., 28 {1936), 
No. 8, pp. 597-~608, figa. Z ).—The authors present, from the South Carolina 
Experiment Station, evidence which, in their opinion, “supports the suggestion 
that there is a close relationship between the oxidation-reduction potentials 
of nutrient materials and the intensity of their removal from soil complexes 
by electrodialysis.” 

Samples of soil were electrodialyzed for 24 hr. Definite weights of soil were 
treated with single salt solutions. A composite sample made from the soil 
samples treated with potassium and calcium chlorides were electrodialyzed 
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for 32 hr. Samples of the dillusate were collected at 2 -hr. intervals for the 
first 16 hr. and at S-hr. intervals for the second 16 hr. Soil samples containing 
a single added cation were electrodialyzed in a similar ma n ner. 

The data “illustrate very clearly the differential in intensity of removal 
of the various metals from soils by electrodialysis. There is a correlation 
between the intensity of removal of certain cations from soils and the strength 
of ions. The strongest ions are removed most rapidly from the soil. A large 
proportion of the strong cations was found in the first two fractions of the 
diffusate. “Oxidation-reduction potential 'values and ionization-potential values 
are useful in predicting the intensity of removal of cations from soils by 
electrodialysis. The adsorption and removal of an electrolyte from a soil 
appears as an additive pioiierty of its ions. It appears that the quantitative 
adsorption and removal of any individual added cation is probably influenced 
by the solubility of the compound or compounds it may form in the soil com¬ 
plex. Added sodium and calcium which apparently form relatively soluble 
complexes in the soil may be removed more completely than added potassium, 
which apparently forms certain relatively insoluble compounds in the soil. 
The solubility values of various electrolytes may be of great value in an inter¬ 
pretation of some of the striking growth responses of crops observed from in¬ 
adequate or excessive amounts of the so-called minor plant nutrients. In 
areas using heavy applications of commercial fertilizer the insufficient quan¬ 
tities of the minor plant nutrients in the soil are often the limiting factors 
in determining crop jdelds.” 

The composition and ionic exchange of ferric silicates and phosphates, 
A. J. Pugh and M. S. nu Toit (8oil 8eL U (iPSd), No. 6, pp. 417-431 fiffs. 7).— 
The authors of this contribution from the New Jersey Experiment Stations 
record the results of an experimental investigation of ionic exchange reactions 
with synthetic ferric silicates and phosphates, and discuss the application of 
the isoelectric point and the theory of amphoteric electrolytes to the interpreta¬ 
tion of the observed ionic exchange reactions. 

For the preparation of the silicates, “a normal solution of ferric chloride 
was titrated against a solution of sodium silicate of known silica content until 
the iron was completely precipitated, which occurred at pH 5.4-5.6. To obtain 

giOj 

precipitates of lower ratio, the amount of sodium silicate was progres¬ 

sively reduced, the amount of reduction being made up with n NaOH until 
a pH of 0.4 was again reached. To obtain precipitates of high ratio, 

the amount of sodium silicate was kept constant, but the ferric chloride was 
reduced, the diminished acidity being made up with n HCl to bring the whole, 
when mixed, to pH 5,4. By means of preliminary titrations the exact amounts 
of reagents required to fulfill the afore-mentioned conditions were deter¬ 
mined. ... To prevent extensive hydrolysis, the precipitates were washed free 
of chlorine with Oo percent alcohol. The residual alcohol was removed by 
drawing a current of air through the filter.” The phosphates were prepared 
in the same way, except that the complete precipitation of the iron occurred 
at pH 4.3. “The base-exchange capacity was determined on the other by leach¬ 
ing with N Ba-acetate (pH 7.0) until the pH of the leachate was equal to the 
pH of the original Ba-acetate. Ten cc of nr BaCh was then added to the filter, 
and the precipitate was washed free of chlorine with water. The adsorbed 
barium was subsequently replaced with n NH 4 CI, and the base-exchange capac¬ 
ity was calculated to a constant weight of the dry material.” 


110187—37-^2 
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It was found that “the adsorption of sulfate diminishes with increasing 
acidoid content of the colloid”, that “the hydroxyl ion displaces the [SiOa=] and 
[POr] ions in equivalent proportions”, and that “the ferric silicates have an 
optimum ratio at which the base exchange is a maximum.” 

A comparison of the specific gravity balance and the pipette methods of 
determining density of soil suspensions, N. E. Edlefsein and B. C. Golb (Soil 
8cL, Ji2 (1936), Xo, 2, pp. 131-137, pi i).—The authors of this contribution from 
the California Experiment Station compared the use of the specific gravity 
balance with the pipette methods for determining the density of soil sui^en- 
sions. Besults obtained with different sized ellipsoidal plummets closely agreed 
with one another and with the data obtained by the pipette method but did 
not agree with data obtained wih a spherical plummet. Heplicate determina¬ 
tions made with the specific gravity balance on a given soil agreed closely. 
Initial suspension densities as high as 5 percent were not great enough to 
interfere with the free fall of particles. 

“The specific gravity balance is suitable for use over about the same range 
of settling velocities as the pipette method but requires considerably less time 
to make a measurement.” 

The infiuence of the reaction of soil strata upon the root development of 
alfalfa, H. N. Watenpaugh (Soil Set., U (1936), Xo, 6, pp. U9-467, pis. S, figs. 
6 ).—^The experiments reported in this contribution from the Pennsylvania Ex¬ 
periment Station were carried out with alfalfa grown on a D^alb silt loam 
surface soil placed in large sewer tile. The surface and sublayers of the soil 
were treated with varying quantities of limestone. 

The pH value of the surface soil varied with the season to some extent, and 
in the limestone*treated tile averaged slightly lower the second year than the 
first The pH and replaceable calcium by 0.1 n HCl extraction had a correla¬ 
tion of 0.856310.0165 over the period of two seasons. The pH values of the 
sublayers were influenced materially by the calcium carbonate additions to the 
layers above, the amount dei)ending on both the quantity of limestone added 
to the upper layer and that added to the lower layer. The depth of effect on 
pH in the sublayer depended also to some extent on length of liming history. 

Root development correlated definitely with the pH and with the replaceable 
calcium of the various soil layers. A pH of 4.8 checked root growth almost 
entirely. A pH slightly above this retarded root growth. The roots grew well 
in a pH above 5. Depth of root penetration is definitely correlated with the 
yield of alfalfa, under the conditions of this experiment 

The physical changes in soils of the southern high plains due to cropping 

and wind erosion and the relation between the ratios in these 

clay 

soils, H. A. Danieu (Jour. Anier. Soc. Agron., 28 (1936), No. 7, pp. 570-580, figs. 
4 ).—At the Oklahoma Experiment Station the mechanical analyses of a large 
number of cropped and virgin surface and subsurface soils of the southern high 
plains were compared with the sand, silt, and clay contents of the soil drifts. 

The greatest difference between drift material and the cropped and virgin 
surfaces occurred in the coarse- and medium-textured types. The drifts con¬ 
tained an average of 37.8 percent less silt and clay and 29.3 percent more sand 
than the adjacent virgin soil. The increase in percentage of sand in the drifts 
was in proportion to the amount of silt and clay removed by the wind shiftin g 
the soil. 

sand-f-silt 

^ soils were compared to that in the drifts. 
“T3ie drift from the coarse-textnred soils had the hipest clay ratios and the 
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clay soils the lowest; however, the data reported seemed to indicate that there 
was very little relation between the clay ratio and wind erosion.” 

The effect of wind erosion and cnltivation on the total nitrogen and 
organic matter content of soils in the southern high plains, H. A. Daniel 
and W. H. Langham {Jour. Amer. 8oc. Agron., 28 (1936), No. 8, pp. 587-596, 
figs. 2). —^The authors determined, at the Oklahoma Experiment Station, the total 
nitrogen and organic matter content in cropped, virgin, and drifted soils of the 
southern high plains. The drift had an average of 24.5 percent less organic 
matter and 28 percent less nitrogen than the virgin soil. 

«*The data indicate that each time a soil is shifted more plant nutrients are 
removed, and that after being moved a large number of times the dunes from 
soils that are dispersed by the wind dually became sand, regardless of the 
original texture. The organic matter : nitrogen ratios were determined, and 
it was found that this ratio in the cropped soil was 22.47 and that in the 
virgin 23.3, while the average of the drifts was 24.44. 

“Since the total nitrogen and organic matter in the soil profile decreases 
rapidly with depth, the data clearly prove the great necessity for retaining the 
surface soiL As a result of cropping and wind erosion, the organic matter in 
the cultivated soils was decreased IS percent and the nitrogen 15 percent. 
Very little difference occurred in the nitrogen and organic matter content of 
tlie cropped and virgin subsurface soils.” 

Transformation of nitrate in water-logged soils, P. K Ds and S. Nath 
Sabkab (Soil Sci., ^2 (1986), No. 2, pp. 142-155). —^Experiments performed with 
a number of soils at the University of Dacca, India, showed that nitrate is 
rapidly lost in waterlogged soils. Detailed experiments ^vith Dacca and 
Faridpur soils indicated that this loss is not due to the reduction of nitrate 
to ammonia and gave no evidence to show that in waterlogged soils all of 
the nitrate is denitrified. An increased production of carbon dioxide and a 
rise in bacterial numbers, occurring in waterlogged soil after addition of 
nitrate, indicated that the added nitrate is assimilated by the micro-organisms. 
In the presence of added organic materials, whether rich or poor in nitrogen, 
nitrate disappeared very quickly. A pot-culture experiment showed that, in the 
presence of a rice crop, little nitrate is lost in drainage water. In the ab¬ 
sence of a crop the loss was considerable. 

It is suggested that, in soils having ratios of energy carbon to nitrate 
nitrogen greater than 30-50:1, nitrate will be rapidly assimilated by the micro¬ 
organisms when such soils are waterlogged. When the ratios are narrower, 
a portion of the nitrate will remain in the soils and may denitrify slowly. 

Total nitrogen as a factor influencing nitrate accumulation in soils, P. L. 
Gainey (Soil Set., 42 (1936), No. 2, pp. 157-163). —^The author of this contribution 
from the Kansas Experiment Station shows that “when the nitrogen content 
and the nitrate-accumulating abilities of a large number of soils are determined 
and the data thus obtained are grouped on a basis of the nitrogen content 
of the soils and averaged, an almost perfect direct relationship may appear 
to exist between the total nitrogen content and the nitrate-accumulating ability. 
On the other hand, if the original data are used as a basis for calculating the 
coefficient of correlation, the relationship between the two factors may be found 
to be very slight or even niL” 

Decomposition of lignin by micro5rganisms, S. A. Waksman and I. J. 
Hutchings (Soil Set., 42 (1936), No. 2, pp. 119-180).—An investigation o£ the 
decomposition of lignin in a native state, namely, in oat plants harvested at 
various stages of growth, and of lignin isolated in the form of phenol-lignin 
has been carried out in the New Jersey Experiment Stations. 
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“In accordance with restilts of other investigators and with those obtained 
in this laboratory, it was found that lignin in plant materials was more 
resistant to decomposition than the other groups of plant constituents. How¬ 
ever, it underwent a gradual, even if slow, decomposition. Several organisms 
were isolated from the soil and found capable of decomposing phenol-lignin 
from spruce wood, oat straw, and peat. In order to bring about the decom¬ 
position of lignin by these organisms, it had to be dispersed in water. This 
was accomplished by dissolving the lignin in alcohol and adding it to an excess 
of water. The solvent was then removed by evaporation at reduced pressure. 
Except in a few preliminary experiments, where crude enriched cultures of 
bacteria and fungi were employed, the rate of decomposition of the lignin was 
slow. No product of lignin decomposition could be isolated or demonstrated. 
The efficiency of the carbon utilization by the micro-organisms attacking the 
lignin was very high.” 

Crop yields from Illinois soil experiment fields, including the crop season 
of 1935, F. C. Bauee, A. L. Lang, C. J. Badges, L. B. MiLLiai, C. N. Fabnham, 
and P. E. Johnson (Illinois Sta. But 425 (1936)^ pp. 145-'243, figs. S). —^This 
bulletin deals with recent results of long-period field experiments which are 
periodically noted (E. S. B.. 71, p. 603). Some of the older data are also 
summarized in the present bulletin. The work is taken up in three parts, 
preceded by an introduction and followed by an index of fertilizer and treatment 
materials. Part 1 deals with crop yields of 1934 and 1935, with summaries 
for 1932-35, part 2 discusses the influence of various materials in increasing 
crop yields and values, 1932-35, and part 3 consists of long-time summaries of 
crop yields on individual fields. 

Soil liming investigations.—The calcium carbonate equilibration 
method of liming soils for fertility investigations, J. A. Naftel (Jour, Amer. 
8oo. Agron., 28 (1936), 2Io, 8, pp. 609-622, figs. 11).—It is reported from the Ala¬ 
bama Experiment Station that “the calcium carbonate equilibration method of 
liming soils was found to offer desirable features for a comprehensive study of 
liming problems.” 

The quantity of calcium sorbed from the added calcium carbonate at the point 
of equilibrium is termed “Ca-sorption value.” The sum of the latter value and 
the native exchangeable Ca is termed “Ca-sorption capacity.” A laboratory pro¬ 
cedure for obtaining these values is given. Increments of the Oa-sorption 
capacity of the soil are proposed for use as an index of lime requirement. The 
results from such a metliod were used with yield curves to obtain figures be¬ 
lieved to represent the optimum quantities of lime for soils and cropping systems. 
The calcium carbonate equilibration method was found to give complete titration 
curves with very definite end points on electrodialyzed soil colloids. 

“The value of this method for studying the effect of lime on the sorption of 
ions and on the biological activity in soils was indicated by studies on potash 
and nitrification.” 

The ammoniation of waste sulphite liquor and its possible utilization as 
a fertilizer material, M. Phillips, M. J. Goss, B. E. Brown, and F. R. Ito 
(Jour. Agr, Res. [U. 8.), 53 (1936), *Vo. 3, pp. 209-224, fig> I).—An investigation 
carried out in the U. S. D. A. Bureaus of Chemistry and Soils and of Plant 
Industry yielded, among others, the following observations: 

When 1 part, by weight, of the neutralized dry residue of waste sulfite liquor, 
was heated at 200® C. for 20 hr. with 6 parts, by volume, of 28 percent aqueous 
ammonia, a product was obtained which contained 10.55 percent of nitrogen. 
When ammonia was passed into waste sulfite Uquor until the concentration of 
free ammonia was 145 percent, and the resulting solution was heated at 220® 
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for 20 hr., the product obtained contained 10.15 percent of nitrogen. When the 
ammoniations were conducted at 200® or above, the percentage of ammoniacal 
nitrogen in the products was generally negligible. The percentage of ammo- 
niacal nitrogen in the products obtained from the ammoniation experiments con¬ 
ducted at ISO® ranged from 0.55 to 1.02 percent. While the percentage of water- 
insoluble nitrogen showed some variation, it generally increased with the 
increase in the temperature of ammoniation. The percentage of insoluble nitro¬ 
gen soluble in neutral permanganate in the ammonialed product was not greatly 
affected by the temperature of ammoniation. 

“The ammoniated products obtained were found to be nontoxic to the micro¬ 
organisms of the soil, although their ammonification and nitrification were 
rather slow as compared with that of casein and cottonseed meal and ammonium 
sulfate and dried blood, respectively. 

“Vegetative tests conducted in the greenhouse show that as a source of nitro¬ 
gen the ammoniated material caused increased yields of millet when grown on 
Norfolk loamy fine sand, but it was not as eflacient in this respect as either dried 
blood or a mixture of sodium nitrate and ammonium sulfate. 

“Ammoniated waste sulfite liquor may prove to have value as a potential 
source of nitrogen, as a soil conditioner, or as a source of humus, but as an imme¬ 
diate source of nitrogen for millet it was found to be considerably less effective 
than either dried blood or a sodium nitrate-ammonium sulfate mixture.” 

Analyses of commercial fertilizers {South Carolina Sta. Bui, S07 
pp. 56), —^This bulletin reports, for 1935-36, the usual annual analytical data. 

AGEICXJITXIRAL BOTANY 

Chronica Botanica, edited by F. Vebdooen et al. (Ohron, Bot, 2 {1986), 
pp, 479, figs. 148). —^This is the second issue of this annual compendium of 
botanical information, previously noted (B. S. R., 74, p. 169). 

Preliminary opinions concerning nomenclature proposals submitted to 
the Sixth International Botanical Congress, Amsterdam, 1935, T. A. 
Sprague {Cambridge, Eng.: TJniv, Press, [1935], pp. 28 ).— 

Synopsis of proposals concerning nomenclature submitted to the Sixth 
International Botanical Congress, Amsterdam, 1935, T. A. Sprague (Cam¬ 
bridge, Eng.: TJniv. Press, [1935], pp, 80). 

Vitamins and plants, A. I. Virtai^n {JiJature lLondon\, 137 {1936), No. 3471, 
pp. 779, 780). —^The brief review in this note appears to indicate that vitamin C 
is a phytohormone indispensable to plants. The fact that certain compounds 
acting as vitamins in animals also have important functions in plants is 
additional evidence of the similarity of the metabolism of plant and animal 
cells. 

The response of roots to **root-forming” substances, P. W. Zimmebmah 
and A. E. Hitchcock {Contrib. Boyce Thompson Inst., 7 {1935), No. 4, pp. 439-^ 
44S, figs. 2).—Cissus sicyoides jacquini, grown in a greenhouse, produced aerial 
roots which failed to branch before contact with soil or other moist material 
When severed, from one to two new roots arose just above the cut surface. 
The normal elongation of the roots averaged 4 in. per day. 

The root-forming powers were studied for six chemical growth substances— 
a-naphthaleneacetic acid, indolebutyric acid, indoleacetic acid, indolepropionic 
add, A-(3-indolyl)-valeric add, and phenylacetic acid—used both as lanolin 
preparations and as aqueous solutions. When the lanolin preparations were 
applied along the region of elongation, new branch roots appeared through the 
epidermis in from 3 to 5 days, and the substances also Induced swelling and 
retardation in elongation of the roots. 
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The growing tip had a dominating influence over the branch roots. Newly 
initiated roots were inhibited when the tip of the main root resumed growth 
after having been retarded by the substance applied to it. By re-treatment of 
the tip, the new branch roots could be induced to grow. When the region 
producing the new roots was immersed in water, this apical dominance was 
overcome. Application of the growth substances back of the region of elonga¬ 
tion proved comparatively ineffective. Either the material failed to penetrate 
or old tis‘=!ue is less susceptible than that of the growing region. 

The inflnence of hetero-atudn on the growth of root hairs and roots of 
Agrostemma githago L., A. Meestees (JT. AhaA* Wetensch, Amsterdam, Proc,, 
39 (1936), No. 1, pp, 91-97, figs, 5).—The growth of both roots and root hairs of 
A. githago was inhibited by the addition of heteroauxin, but the root hairs 
were less sensitive to its action. Solutions at the same pH as those contain¬ 
ing the heteroauxin, obtained by adding acetic acid, failed to show this inhi¬ 
bition in growth. Indicating a speciflc influence of the growth substance. 
Heteroauxin was unable to induce chemotropic curvatures of the root hairs in 
this plant. 

Light growth response and auxin curvatures of Avena, J. van Ovebbestb: 
(No//. Acad. Hci. Proc.. 22 (1936), No. 6, pp. 421-425, figs. 3).—By an ingenious 
technic evidence was obtained that the curvature rate of decapitated oat cole- 
optiles to which auxin was unilaterally applied responded in a way similar to 
that of the growth rate of the intact seedling when continuously exposed to 
light. 

The effect of pigment on phototropic response: A comparative study of 
reactions to monochromatic lights G. A. Atkins (Ann. Bot. [London}, 50 
(1936), No. 198, pp. 197^18, pi 1, figs. 6).—^An apparatus avoiding the action of 
several variable factors and aRowing high accuracy is described. With its 
use the response for Avma agreed substantially with results by previous work¬ 
ers, the maximum being about 4,480 a. u., with diminution in the ultraviolet 
and red. Under red light only a slight effect was noted. With Lepidium sativum 
there was a second maximum in the red, and the initial maximum moved to 
about 4,640 a. u. in the blue. In the absence of chlorophyll Lepidium gave the 
Arena type of response, and the nodal curvature of Avena at the second leaf 
stage, with chlorophyll present, was similar to Lepidium. Plants with red 
anthocyanin pigment in the epidermis gave a sluggish response, the pigment 
absorbing light without inducing curvature. The presence of cortical pigmenta¬ 
tion in Celosia cristata caused the initial maximum to move to 4,860 a. u. in 
the blue green. 

“A relationship is suggested between phototropic curvature and the light 
gradient of the photosensitive area, rather than a direct photochemical effect 
on some growth regulator.” 

Effect of variation in length of day on growth and dormancy of trees, 
P. J. Krameb (Plant Physiol.. 11 (1936), No. 1, pp. 127-137, figs. 4).— Potted seed¬ 
lings of Fraxinus americana, F. pennsylvanica lanceolata, Fagus grandifolia, 
Rohinia pseudoacacia, Liriodendron tulipifera, Liquidanibar styracifiua, Quercus 
stellata, Q. horealis maxima, Q. AlOa, and Pinus taeda were grown with short, 
normal, and long photoperiods. With the normal length of day all species 
ceased growth in the fiiU as early in a warm greenhouse as out of doors. For 
most of the species the growing season was prolonged by a 14%-hr. day and 
shortened by an 8%-hr. day. Three species subjected to continuous light grew 
an winter. Resumption of growth by dormant trees brought indoors in mid¬ 
winter was hastened by exposure to long days and retarded by short days. 
These results indicate that length of day may in part control the duration 
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of the growing season of certain tree species. It is believed that dormanqy* 
IS not caused by any inherent rhythm, but is produced by the effect of various 
environmental factors on the complex of internal physicochemical phenomena 
controlling growth. 

On photoperiodism and changes in the enzymatic system, N. Krassinsky, 
A. A. Kondrashova, and N. I. Vinogbadova (Ann, Bot, ILondon]^ 50 (1936), Yo. 
198, pp. 293S04). —Shortening the day caused sharp changes in the state of the 
enzyme system of bean (Phaseoliis vulgaris) fruit and leaves and of chrys¬ 
anthemum leaves, but in Cineraria Uylrida no definite changes were induced 
during 4 mo. In bean and chrysanthemum shortening the day induced a very 
considerable and regular, though evidently gradual, increase in the activity 
of the oxidizing enzymes (catalase and peroxidase). The absence of such results 
in Cineraria agi^ees with the absence of any considerable difference in the 
general development of the plants submitted to a full or a shortened day. 
Thus the increase in catalase and peroxidase activity in the bean and chrysan¬ 
themum must be related to the photoperiodic reaction and the photoperiodic 
induction, and does not result mer^y from changes in the duration of daylight 

Shortening the day also provoked regular changes in the activity of amylase 
and saccharase in the bean and chrysanthemum, but the direction of these 
changes differed in the two species. Thus the changes in the activity of the 
hydrolyzing enzymes induced by a ^ortened day apparently depend on the 
Individual peculiarities of the plants and of their enz.\me systems. Cineraria 
manifested no definite changes in these two enzymes in relation to changes in 
length of day. 

Leaf-movements of Mimosa pudica in relation to the intensity and wave 
length of the incident radiation, P. R. Bxjbkholdeb and R. Pratt (Amer, Jour, 
Bot, 23 (1936), No. 3, pp, 212-220, figs, 5).—“When young plants of Jlf. pudica are 
placed in darkness for a few minutes during the daytime their leaflets assume 
a closed position. The rate of leaflet opening in *dark conditioned’ plants when 
subjected to radiation of measured intensity and controlled wav^engths has 
been determined in several series of experiments. Upon exposure to white 
light from a tungsten lamp, the leaflets open more rapidly the greater is the 
intensity of radiation. Over the range 2.2 to 417.0 ergs/mmVsec., the time 
required for opening may be described as a hyperbolic function of the inten¬ 
sity. In radiation of sufiScient intensity up to values of about 55 ergs/mmVsee., 
leaflet opening occurs readily in blue to long ultraviolet and in long-red radia¬ 
tion, but little or no response is evoked by the orange, yellow-green, or infra¬ 
red rays.” 

Rate of adjustment of leaf temperature to incident energy, C. A. Shuli. 
(Plant Physiol,, 11 (1936), Ko. 1, pp. 181-188, figs. 2). —^Adjustment of leaf tem¬ 
perature to incident energy was measured by means of thermocouples. Using 
a sunshine carbon arc source at 2.5 ft, with energy content of 0.229 calorie/cmV 
min., temperature equilibrium was attained at an average of 89 sec. in Pelar- 
gonium leaves, 120 sec. in Begonia leaves, and 115 sec. in Caladium leaves. 
These time periods were several times longer than theoretical calculations 
based on previous energy relations studies would demand. It is suggested that 
all of the energy relations ^ould be remeasured with specific leaves in the 
hope that empirical observations and theoretical calculations may be brought 
into satisfactory agreement 

Radial growth and extension growth in the tree, J. H. PBiEasTUcr (Forestry, 
9 (1935), No. 2, pp. Sf-95).—This is a progress report and theoretical discussion 
of studies earned out in the University of Leeds, the main problem under in¬ 
vestigation being the curious contradiction in the behavior of the tree in re- 
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spect to its tvro characteristic modes of growth, viz, the progress of extension 
or upward growth and that of increase in girth or radial growth. The latter 
starts in the twig beneath the growing bud and spreads from thence rapidly 
down the tree. This rapid downward spread of cambial activity is the first 
salient difference between ring-porous and diffuse-porous trees. The “strip” 
method-consisting in the peeling off and microscopic examination of the soft 
tissues from the hard surface of the old wood after a piece of bark has been 
removed—^furnished the technic for following the basipetal progress of radial 
growth and showing the almost instantaneous perforation of the cross walls 
of the vessel segments in the cambium region. 

It is believed that the factor controlling the differentiation of the vessel 
is the rate at which cambial growth is being resumed in a basipetal direction, 
and that vessel differentiation may be expected to occur, without interruption, 
in one continuous file of cells from the slender branch to the base of the trunk. 
The vessels into which liquid is rushing often appear to be longer than the 
tree, and the only possible source of this water is the old wood, over the sur¬ 
face of which the new tissues are lying. The contents of the semipermeable 
protoplasts provide the osmotic force to absorb this water from the old wood 
and to drive outward the wall of the new vessel until the counterpressure of 
the surrounding tissues prevents further expansion. Vessel differentiation has 
proved to be a mechanism, inherent in the process of radial growth of the 
hardwood tree, which must have vital significance for the movement of water 
into the growing shoot. The amount of extension growth in a shoot may also 
well be closely connected with the differentiating vessel systems which are 
in longitudinal connection with the shoot. The wood elements forming in 
summer alt^ays appear to be associated with gi*owth activity proceeding at 
the shoot apexes above. The vigor of phloem production is emphasized, and 
it is thought that in the phloem, which commences to swell and differentiate 
before the cambium commences activity again, is offered the system which 
renders possible the extremely rapid spread down the tree of the renewed 
impetus to growth. 

Are living cells involved in the ascent of sap? G. J. Peirce (Amer. Jour, 
Bot, 23 {1936), Vo. 2, pp. 150-162 ).—^Using intact and othemise undisturbed 
plants of Ricinus communis and of AescuJus californica growing in the soil, ex¬ 
periments were made by applying either cooling or warming liquids to the 
stems and petioles, the adjacent leaves and leafy branches of the same plants 
serving as controls. By applying liquid air, salt and ice, ice and water, and 
warm water (at 70® C.), the “sap stream” was either checked or accelerated. 
The leaf blades were flat or grooved according to the supply of water, suflScient 
water being indicated by flat, expanded blades and deficient water by an upward 
bending on either side of the midrib and main veins. This bending or grooving 
was an indicator, or preliminary, of wilting. With lowered temperature in a 
segment of a stem or petiole, the living cells bordering the vascular elements 
were affected as well as the water within the vessels and tracheids. Presum¬ 
ably the water vapor condensed, forming or joining a film on the inner surface 
of the vascular walls, the freedom and rate of movement being correspondingly 
diminished. Since the activities of other cells decline with falling tempera¬ 
ture, it is inferred that the living cells adjacent to the vascular elements behave 
similarly and that the maintenance of the vascular system is therefore less 
perfect at low than at higher temperatures. 

Although using healthy, whole plants and applying some new methods to 
the study of the involvement of living cells in sap ascent, the results are believed 
to justify only the contusion that living cells condition or affect, but do not 
accompli^ or effect, the water movement through vascular plants. 



1937] 


AGRICULTUEAIi BOTANY 


169 


The absorption and accumnlation of solutes by living plant cells.—Vll, 
The time factor in the respiration and salt absorption of Jerusalem arti¬ 
choke tissue (Helianthus tuberosus), w’ith observations on ionic inter¬ 
change, F. 0. Steward and W. E. Beery {Jour, Expt, Biol., 11 (1934), No. 2, 
pp. 103-^119, figs. CJontinuing this series (E. S. R., 72, p. 458), the rapid 
decline in the COj production of immersed, aerated artichoke disks is confirmed. 
Dilute iwtassium bromide solutions caused a temporarily increased respiration, 
quickly disappearing after 24 hr. Washed, blotted artichoke disks, immediately 
after reimmersion, released electrolytes to both distilled water and dilute salt 
'«olutious, but reabsorption was extensive after 18 and complete after 48 hr. 
Decreasing respiration was accompanied by decreasing ability to absorb potas¬ 
sium bromide. Its absorption from the external solution was accompanied by 
a decrease of conductivity in the outer solution and an increase in that of the 
expressed sap. 

‘‘Some factor associated with long, continuous contact of artichoke tissue 
with dilute bromide solutions tends to reduce absorption compared with a 
series of short periods. . . . The general relation between salt absorption and 
respiration for artichoke is established. An indirect role is preferred to a direct 
one. Respiration is assumed to maintain vital metabolic processes which supply 
the energy necessary for an absorption process in which work must be done.” 

The absorption and accumulation of solutes by living plant cells.—^Vm, 
The effect of oxygen upon respiration and salt accumulation, F. C. Steward, 
W. E. Berry, and T. C. Broylb {Ann. Bot. [London‘\, 50 {1930), No. 198, pp. 345-^ 
366, figs. 5 ).—Continuing this series (see above), the effect of oxygen concen¬ 
tration on COa production and salt accumulation (K and Br') was examined 
in carrot and artichoke, and in roots of potato grown in water, all results 
agreeing essentially with those previously reported for potato disks. Respira¬ 
tion Tvas only appreciably affected by changes in oxygen concentration in the 
rapidly flowing gas stream with concentrations lower than that of the air. 
Cells developed directly in water withstood lower concentrations of oxygen 
than the disks of storage tissue. In the concentration range in which oxygen 
limits respiration, decrease in oxygen pressure caused a marked decrease in 
respiration. Increased respiration due to reduced oxygen pressure was not 
observed. High respiration in nitrogen was not a general property and may 
be restricted to cells which have permanently ceased growth and active 
metabolism. 

The effect of oxygen on the time drift of respiration of artichoke and carrot 
disks immersed in water is described. With artichokes, the conspicuous re¬ 
sponse to oxygen virtually disappeared after a protracted period, by which 
time the respiration rate had declined to the very low value typical of the 
uncut tuber. 

The oxygen concentrations limiting respiration are also those limiting salt 
absorption. Below these, both potassium and bromide accumulation were 
retarded, and apparently in the same degree. It was clear in all eases (potato, 
artichoke, carrot disks, and potato roots) that aerobic only, and not anaerobic, 
metabolic processes are related to salt accumulation. Potassium and bromide 
accumulation vanished either at zero oxygen or at a low oxygen concentration. 

It is emphasized that the direct effects of mere CO 2 production are not 
alone involved. Aerobic metabolism is believed to be that of a potential 
source of energy, not for the salt accumulation process alone but rather to 
maintain the vital activity and growth with which salt accumulation seems 
always to be associated. 

Comparative sulfur and phosphorus content of plants grown in the same 
soil [trans. title], G. Bertrand and lx Silbebstezn {Compt. Rend. Acad. 8oi. 
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[Par/s], 201 {1935). Xo. 27, pp. 1449-1453) .—Of the 37 species planted in an 
esx)ecially uniform plat o£ garden soil, 29 were sufficiently normal in growth 
for chemical analysis comparisons, and to these were added 4 other species 
which came up spontaneously. The sulfur/phosphorus ratios of these 33 
species, as tabulated, were nearly equal to, or above, unity in most cases. The 
results are believed to show that the contents of the different species in these 
elements do not depend solely on the soil composition but also, if not more, 
on the physiological needs of the plants and on the ability to satisfy those 
needs. Some species fixed about 10 times more sulfur than others (from 
0.15 to 0.20 parts per 100 of the dry weight in some and up to 1.9 parts in 
other species^. Phosphorus fixation, without any parallelism, varied only 
from 0.24 to 0.85 parts per 100 of dry weight 

Prom a knowledge of the chemical composition of several of those plants 
which were rich in sulfur, it is believed that this element does not occur dom¬ 
inantly in the tissues under the mineral form, as in the soil, but rather in the 
form of organic compounds, and that consequently the sulfur needs of the 
plant are, from one species to another, at once very variable and very 
different from the needs for phosphorus. 

Comparative sulfur and nitrogen content of plants grown on the same 
soil [trans. title], G. Berte-^nd and L. Btlberstei:^ {Compt Rend. Acad. 8ci. 
[ParisJt 202 {1936), Xo. 4, pp. 261-264; Ann. Apron. [Paris], n. «cr.. 6 {1936), 
Xo. 3, pp. 365-367). —^The quantitative determinations here tabulated and dis¬ 
cussed were made on the 33 plant species analyzed for sulfur/phosphorus ratios 
(see above). On the quantitative basis the results showed nitrogen to occupy 
fourth place in the composition of the plants analyzed, following immediately 
after oxygen, carbon, and hydrogen. It is, like them, almost entirely used in 
the building up of the tissues, its role being essentially plastic. 

As to sulfur, it is bound in part in the proteins to the nonmetals mentioned, 
but in the form of cysteine, glutathione, etc., it ais«» acts as a catalyzer in the 
cellular reactions. Thus, directly or indirectly, it participates in the synthesis 
of vegetable matter and consequently in the assimilation of nitrogen. 

The sulfur/nitrogen ratio varied significantly according to plant specie.^. 

The data presented furnish primary leads as to the proportions of sulfa ti^ 
fertilizers needed to assure an adequate nitrogen assimilation and normal 
growth. 

Physiological studies in plant nutrition.—^IV, Nitrogen metabolism in re¬ 
lation to nutrient deficiency and age in leaves of barley, F. J. Bichaeds 
and W. G. Templemax (A?in. Bof. [London], 50 (1936). Xo. 198. pp. 367-402).— 
Continuing this series' (B. S. B., 63, p. 132), barley was grown in sand cultiirt^ 
with complete nutrients and wich deficiency of nitrogen, phosphorus, and potas¬ 
sium, respectively, and leaf samples were taken on eight selected dates during 
the vegetative period. 

Differences in the composition of the successive leaves at the time of eiiuT- 
gence and in the changes occurring as they aged were observed. In general, 
total nitrogen and most of the estimated fractions rose to a maximum in leaves 
2 to 4, declined to a minimum at leaf 8 or 9, and the last leaves again showed 
a rise. Nitrogen content fell continuously with age in the earlier leaves, but in 
the later ones it rose for some time after expansion. These changes are dis¬ 
cussed in relation to the amounts of available nitrogen at different periods. 
Differences in nitrogen level induced by its deficiency were very marked, but 
there was little indication of departure from the usual protein cycle and the 

»Ann. Bot. [London], 43 (1020), No. 169, pp. 110-161, figs. 16; 46 (1932), No. 182, 
pp. 367-388, figs. 7 
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(ibserved fractions bore much the same relations to one another as in high- 
nitrogen plants. 

Large differences were found with phosphorus deficiency, protein being re¬ 
duced even in the early stages of the leaf development and rapidly declining 
with age. The most marked characteristic was ii greatly increased concentra¬ 
tion of amide. The inability to synthesize adequate amounts of protein is held 
to be the primary cause of the similarity in many of the symptoms of phos- 
])horus and nitrogen deficiency, in both cases leading to low meristematic 
activity as indicated by a reduction in rate of tillering and leaf production 
and in size of leaf. 

The main effects of potassium deficiency on the various fractions were a 
•.ery rapid disappearance of protein with age of leaf, a marked increase in 
amino and amide nitrogen, and an accumulation of nitrate in the later leaves. 
A hypothesis is presented that potassium is not primarily connected with protein 
synthesis but is in some way essential to the maintenance of the protoplasmic 
complex, and that in its absence protoplasm breaks down rapidly, leading to 
very early death of the leaves. Consequently, protein is rapidly hydrolyzed and 
simpler nitrogenous substances accumulate throughout the plant. 

The relation of nitrogen supply to aging of the leaf and the observed accumu¬ 
lations of nitrate associated with phosphorus and potassium deficiency are dis¬ 
cussed, and a possible relation between reductase activity and amino acid 
concentration is indicated. 

Influence of the chloride ion on the content of chlorophyll in the leaves of 
potatoes, S. Basslavskaya and M. Syeobshkina (Plant Physiol, 11 (1986), 
Xo, 1, pp. 149^157, fig, 1 ).—^Leaves of plants grown under field conditions con¬ 
tained from two to three times as much chlorophyll as those from pot cultures. 
The action of chlorides on the total crop and on the water and chlorophyll 
contents of the plants was more sharply expressed in the field than in the pot 
experiments. The lower chlorophyll content of the fresh leaves of plants re¬ 
ceiving high dosages of chloride-containing fertUizers at early developmental 
stages was conditioned by an increased water content in those plants. The 
actual reduction in chlorophyll content of plants rich in chlorine occurred only 
at the end of the vegetative period. 

Number of chlorophyll molecules acting as an absorbing unit in photo¬ 
synthesis, II. I. Kohn (Nature {Londonl, 137 {1936), No. 3469, p. 79d).—‘Using 
Chlorella py^'enoUlosa as a test plant, it appeared that SCO chlorophyll molecules 
comprised an absorption unit within the plant In this sense, the unit is taken 
to mean a mechanism making available the energy of an absorbed quantum. 

Factors influencing germination and development of dormancy in cockle- 
bur seeds, N. 0. Thoenton (Contrib. Boyce Thompson Inst, 7 (1935), No, 4, pp, 
477-496, figs, 5 ),—^The upper and lower seeds of cocklebur {Xanthium oanadense) 
(intact seeds and naked embryos) required a lower partial pressure of oxygen 
for germination as the temperature was increased from 2l® to 30® 0. Germina¬ 
tion of the intact, imbibed upper seeds occurred in 20 percent of oxygen only at 
33® or above, but it could be forced at 25® with from 80 to 100 percent of oxygen. 
In the germination of intact seeds In oxygen, growth of the cotyledons precedes 
that of the radicle—-the reverse of the normal process. Imbibed, intact upper 
seeds germinated normally at 25® with as little as 10 percent of oxygen, provided 
the carbon dioxide (COa) concentration was high. Germination of imbibed, 
intact lower seeds was hastened by holding in from 10 to 40 percent of 00a with 
20 percent of oxygen. In 20 percent of oxygen no concentration of COa inhibited 
. germination of intact seeds for more than 31 hr. The bur played no basic 
part in the delayed germination of the upper seeds in nature. 
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Dormancy was induced in the embryos of the upper and lower seeds by hold¬ 
ing intact seeds in atmospheres lacking oxygen but composed of nitrogen, 
hydrogen, COj, or various mixtures of COs and nitrogen for from 4 to 16 weeks 
at from 28® to 31®. Subsequent storage on mofist cotton in Petri dishes for a 
similar time and temperature lengthened the dormant period thus induced. 
Dormancy-inducing atmospheres of this kind were rendered much less effective 
if as little as 1 percent of oxygen was present. Held in the various gas mix¬ 
tures minus oxygen at 21® only a partially dormant condition was induced. 
Partial dormancy was also Induced in the embryo of intact upper seeds by 
storage in soil or sand at 27® or above. 

During the treatment for dormancy in the embryo the catalase activity was 
lowered. The dormancy of embryos induced by gas treatment was overcome 
by 3 mo. of moist storage of intact seeds at 5®. The gas treatments for doimanoy 
act on the embryo itself, since such seeds failed to grow even after removal 
of the seed coat. The subsequent growth of some embryos with gas-induced 
dormancy was comparable to the growth of seeds having dormant embryos at 
harvesting time. The seedlings developing from the dormant embryos showed 
dwarfing, leaf curling, and slow growth for from 2 to 5 weeks, followed by 
a period of normal growth. 

Dormancy in seeds of Benzoin aestivale L., E. M. Schroeder (Oontrib, 
Boyce Thompson Inst, 7 (1935), Xo. 4> PP- 411-419. figs. 2).—“Optimum tempera¬ 
tures for germination of B. aestivale L. in the ovens were daily alternations 
of 10® to 30® C. and 10® to 20®, which gave 8S and 70 percent, respectively. 

“Four mo, in moist, granulated peat at 5® or 10® before planting in the 
gi*eenhouse resulted in a very good stand of seedlings. The rate of seedling 
production and the total percentage were increased when the seeds were sub¬ 
jected to 1 mo. at 25® foEowed by 3 mo. at 1®, 5®, or 10® before planting. Two 
and 3 mo. at 25® were no more effective. If, however, the seeds were subjected 
to only 2 mo, at low temperature, at least 4 mo. at 25® preceding it were 
necessary. 

“The mulched frames gave better results than the board-covered frames. 
The effectiveness of the latter was greatly increased when preceded by 1 mo. 
in the 21® greenhouse. Seedlings can be produced on a large scale by planting 
the fresh seeds outside in the fall and mulching them over the winter with no 
danger of losing seedlings under the mulch because of early germination. If 
fall plantings are not possible, seeds can be placed for 4 mo. in a refrigerated 
room (5® or 10®) in a moist medium before planting in the spring.” 

The physiology of Indian nodule bacteria, G. Palacios and A. Bari (Indian 
Acad, Sd. Proc., S (1936), Ao. 4t Sect. B, pp. 334^61, pis. 6). —The physiological 
reactions of Indian nodule bacteria isolated from Oajanus indicus, DoUchos 
bifiorus, and Psophocarpus tetragonolobus, respectively, were studied and are 
here reported. With the nodule bacteria fi-om C. indicus another organism 
was constantly associated, which is described in another paper (see next ab¬ 
stract). Each of the three strains of nodule bacteria produced nodules on 
all three hosts, hut the associated organism produced none. The nodule or¬ 
ganism of 0. indiciis has been placed by various authors in the cowpea group, 
but the authors’ strain is said to differ in giving an acid reaction in Etmus 
milk and mixed reactions in sugar media. Methods of culturing both the nodule 
bacteria and their hosts are discussed. 

A new micro-organism associated with the nodnle-bacterla in Gajann« 
indicns, G. Palacios and A. Bam (Indian Acad. 8ci. Proc., 3 (1936), No. 4, Sect. 

B, pp. 362-365, pi. f).—“A new organism (Bacillus concmnitans n. sp.) is d^ . 
scribed which is found frequently inside the nodules formed in C indicus 
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When isolated in pure culture it does not produce nodules, it gives a Congo-red 
iiegative reaction, and possesses many other characteristics which differentiate 
jt from Rhi^obium radio cola and E. iad>ohaciei,*' 

The influence of cei'tain fungi on the sporulation of Melanospora des¬ 
truens Shear and of some other Ascomycetes, R. P. Asthana and L. B. 
Hawkeb (Ann, Bot. [Londoiil. 50 (1936), No. 198, pp. S25-Si3, pL 1). —Perithe- 
cium formation by If. destruens was markedly influenced by the composition 
of the media used, and sporulation of this and some other Ascomycetes 
was stimulated by the presence in the cultures of certain other organisms 
(e. g., Hehninthosporium, CunningUamella, Botrytis, or PenicHlium) or their 
derivatives. 

It is concluded that the intensity of sporulation in a “staled” medium is de¬ 
termined by a combination of three factors, viz, a reduction in food concentra¬ 
tion by the organism used as the staling agent, the production by the latter of 
inhibitory substances, and also the production of a substance or substances 
stimulatory to peiithecial formation and which are formed only slowly by M, 
destruens itself. 

Molasses-agar: A useful medium for the cultivation of the genus Monilia, 
H A. Kemp and S. Habebman (Field and Lab., S (IBSi), No, 1, pp. 5, 6). —Cul¬ 
ture tests with Mon ilia spp. on various media indicated best results with a 
nutrient broth or agar containing “sorghum” molasses (formulas given). It 
aliso proved excellent for various common molds (especially those affecting 
fiuit and grain) and for the isolation and culture of fungi of the Bpidermo^ 
pJiyfon and Trichophyton groups. 

Changes in sea water in i*elation to the rankness of Zostera growth 
[trans. title], S. Ishida (Bot, and Zool. [To/cyo], 8 (1935), No. S, pp. 613-616, 
figs. 10), —^The relations of pH, oxygen saturation, and temperature are consid¬ 
ered, the text being in Japanese. 


GEHETICS 

[Genetic studies by the Vermont Station] (Vermont 8ta. Bui. i07 (19S6), 
pp. 29, 30, 3?).—brief account is presented of breeding and cytological studies 
with Viola species and hybrids and on the growth of pollen tubes in cross- 
and self-fertilized fl(»wcrs of the pear. 

Chromosome behavior in Agrostis nebulosa, F. W, Tinnet (Bot. Gass., 
97 (1936), No. 4, pp. 822-833, figs. 2i). —^This is a contribution by the University 
of Wisconsin. 

Chromosome numbers and electrophoresis of latex in Asdepias, L. S. 
Moylb (Bot. Gas., 97 (1936), No. 4, pp. 860-865, figs. 7). —This is a contribution 
by the University of Minnesota. 

Chromosome numbers in the Malvaceae, I, A. Sxo\STEDi (Jour. Genet., 31 
(1935), No. 2, pp. 263-296, figs. 125). —^The chromosome numbers of about 120 
species representing 25 genera of Malvaceae are described. The chromosome 
numbers found were 5, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 21, 22, 25, 
26, 28, 33, 35, 30, 38, 39, 42, 46, 56, and 05. The evidence presented favors the 
following chromosome series: A 5 series (5,10,15, 25), a 6 series (12,18, 36), a 
7 series (7, 14, 21, 28, 35, 42, 56), an 11 series (11, 22, 33), and a 13 series 
(13, 20, 39, 65). In most genera, all species examined are members of the same 
chromosome series, i. e.. Althaea, Pavonla, and Gossypium. Some genera, how¬ 
ever, contain different chromosome series, i. e., Abutilon (8 and 7 series), 
Maloastnim (12 and 15 series and a few numbers represented by a single speci¬ 
men), and Hibiscus (11, 12 (IS, 30), 14 (28), 17, 19, and several others). The 
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cytological groups in these genera appeared to be associated with taxonomical 
groups or certain morphological characters. 

The chromosomes of Sphaerocarpos cristatns, C. B. Aixen (Bot. Oaz, 97 
(1936), Xo, 4, pp. 846-833, figs. 2i).—This is a contribution by the University of 
"Wisconsin. 

A study of the appearance of awn characters in a cross between Meloy 
and Faust barley, 0. A. Michels (Amer. Xat,, 70 (1936), No. 726, pp. 13-18). — 
The Fi progeny of the cross between Meloy barley (probably a field hybrid 
between the hooded naked Nepal and the awned hulled Coast barley) and 
Faust (a hooded selection from the awned naked Himalaya), were all hooded, 
while the F* segi’egated into hooded and awned in about a 3:1 ratio and the 
awned segregates could be grouped as rough- and smooth-awned, also in a 
3:1 ratio. This contribution from the Idaho Experiment Station also sug¬ 
gests genetic formulas for the parents and segregates. 

A correlated study of the inheritance of seed size and botanical charac¬ 
ters in the flax cross. Redwing X Ottawa 770B, W. M. Myers (Jour. Amer. 
Soc. Agron., 28 (1936), Xo. 8. pp. 623-635).—The mode of inheritance of petal 
color, seed color, cilia on the false septa of the bolls, and seed size were studied 
at the Minnesota Experiment Station in the above cross. Redwing has light- 
blue flowers, small brown seed, and cilia on the margins of false septa, whereas 
Ottawa 770B has white flowers vrith narrow inrolled petals, medium largt 
yellow seed—^larger than that of Redwing, and nonciliate false septa. 

White petal color behaved as a simple recessive to blue, although a deficiency 
occurred in the recessive class. About 33.8 percent of the possible white- 
flowered segregates failed to reach the flowering stage, and lower viability of 
mature seed, or «»f plants before flowering, or of both could account for a 
deficit of 21.9 percent of the recessives. Color in the seed coat depended upon 
the same gene-determining production of color in the petals or upon a gene 
closely linked with the flower color gene. A single factor pair differentiated 
the two varieties with intermediate dominance for production of cilia on the 
false septa, this gene being inherited independently of the petal color gene. 
Seed size depended upon multiple factors, undetermined in number. Large 
seed size was partially dominant over small. The weight per 50 seeds of the 
Fa plants and the mean weight of their F* progeny were correlated, r=0.684. 
Linkage was not demonstrated between major seed size genes and genes re¬ 
sponsible for petal color and cilia on the false septa. 

Studies in Indian chillies.—Inheritance of pungency in Capsicum 
annuum L., R. B. Deshpande (Indian Jour. Agr. 8ci., 5 (1935), No. 4, pp. 513-516, 
pi. 1). —^In continuation of this series (E. S. R., 09, p. 639) observations on seed¬ 
lings resulting from crosses made between two strains which had been selected 
for pungency and absence thereof showed the F^ generation to be pungent 
to a moderate degree, thus suggesting that pungency is dominant over non¬ 
pungency. Segregation in the Fa followed closely the expected 3:1 basis. 
The results suggested that pungency in chilies is a simple monogenic character. 

Notes on Cucurbita moschata, Duch., A. T. Eswin (lotca State Col. Jour. 
Sci., 10 (1936), No. S, pp. 213-216, pis. 3, fig. 1). —Observations by the Iowa 
Experiment Station on inbred lines showed no reversion to other species, in¬ 
dicating definitely that the theory of hybrid origin for 0. moschata is untenable. 
The fact that C. moschata has maintained its identity from pre-Columbian 
times to the present de^ite abundant opportunity for crossing indicates also 
rather closely defined i^ecies lines. In discussing the botanical characters of 
the species the author points out that there are two important constant charac¬ 
teristics, namely, the fimbricated or threadlike wa^y mar giTi of the seed and 
the tomentum of the vines and leaves. 
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A frequently mutating gene in the pineapple Ananas comosus (Ei.) 
Herr., J. L. Collins {Anier. Nat., 70 (1936), No. 780, pp. 4&ll-^76). —Observing 
that spiny-leated types continue to appear in the Cayenne variety of pine¬ 
apple in Hawaii despite considerable rogueing, the author computed the per¬ 
centages of chimeras, that is, plants with occasional ^iny leaves, in clonal 
populations and in a hybrid population produced by crossing smooth and 
spiny-leafed types. The much higher percentage of chimeras observed in the 
hybrid population is ascribed to the fact that a portion of the usual Cayenne 
population does not produce chimeras, that is, it is homozygous for the smooth- 
leafed character. The rate of mutations from smooth to spiny in the pine¬ 
apple, namely, 4.95 percent, places this character in the category of frequently 
mutating or unstable genes. 

Cytology and fruit breeding.—V, The cultivated fruits, B. R. Nebbl (Farm 
Res. INew York State Sta.], 3 (1936), No. 1, p. IS). —^This, the fifth in a senes 
of popular discussions (B. S. R., 75, p. 608), presents information on the num¬ 
ber of chromosomes in different species and varieties of cultivated fruits, point¬ 
ing out the r^ationship between the complement of chromosomes and self- 
fruitfulness and the probable role of polyploidy in the creation of some of the 
cultivated species. 

The inheritance of acquired characters and the provisional hypothesis of 
pangenesis, G. Ziekle (Amer. Nat., 69 (1935), No. 724, PP- 4^7-445).—-A review 
of early biological views on the inheritance of acquired characters and the 
hypothesis of pangenesis as explained by Darwin. 

A review of genetic studies on the transplantation of tumours, J. J. Bitt¬ 
ner (Jour. Genet., 31 (1935), No. 8, pp. 471-487). —^In attempts to transplant 
tumors in mice, 33 tumors have been inoculated into inbred and hybrid 
strains. Evidently segregation of tumor susceptibility occurs, but mutations 
in the genetic constitution of the tumor and the host are complicating factors. 

[Papers on dairy cattle genetics] (Jour. Dairy Set., 19 (1936), No. 7, pp. 4^8- 
432, 448-450, 450-452, figs. 2). —^Brief abstracts are given of the following papers 
of genetic interest which were presented before the 1936 annual meeting of 
the American Dairy Science Association: Relative Genetic Worth of Partial 
Lactation Records of Various Lengths, by W. L. Gaines (p. 428, 429); Herita- 
bility of Butterfat Percentage and Butterfat Production in the Data With 
Which Sires Have Been Proved in Iowa, by J. L. Lush and B. N. Shultz 
(p. 429, 430); Some Results of Eighteen Years of Close Breeding With Jerseys, 
by W. M. Regan, S. W. Mead, and P. W. Gregory (p. 430, 431); Evaluating 
Inheritance for Type From Grades Recorded in the Germ Plasm Survey, by 
W. W. Swett (p. 431); Some Additional Findings of the Dairy Cattle Germ 
Plasm Survey, by M. H. Fohrman (p. 431, 432); Galactin Content of Fituitaries, 
by R. P. Reece and C. W. Turner (pp. 448, 449); Bovine Ovarian Reactions to 
Various Gonadotropic Hormone Preparations, by L. B. Gasida (pp. 449, 450); 
and Effect of Hypophysectomy on Development and Function of the Mammary 
Gland, by B. T. Gomez and C. W. Turner (pp. 450-452). 

The occurrence of polythelia in dairy cattle, W. Gifeubd (Jour. Dairy Sci., 
17 (1934), ^ 0 . 8, pp. 559-569, figs. 4)- —^Three types of supernumerary teats were 
studied in 4,831 female and 135 male dairy cattle at the Missouri Experiment 
Station. These were designated as caudal (rear of normal teats), intercalary 
(between normal teats), and ramal (ramifications or branches of normal 
teats). The polythelial condition was observed in 25.8 percent of the 4,831 
females and 14.07 percent of the 135 males. 

Data on the subject obtained by other workers are compiled. 
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The inheritance of semi-hairlessness in cattle, W. A. Craft and W. L. 
Blizzard {Jour, Heredity, 25 (1934)^ A'o. 10, pp. 884-390, fiys, 2).—A condition of 
semi-hairlessness in Polled Hereford cattle TThich seemed to be inherited as a 
single recessive is noted from the Oklahoma Experiment Station. 

Birth-ireight, gestation period, and sex ratio of Alaskan hybrid Holstein- 
Galloway calves, W. T. TV^niTE {Jour. Dairy ^ci., 11 {193i), A’o. 11, pp. 'i09-116, 
figs, 5).—Data are presented on the 116 Fi, Fa, F-, F, and Fs calves produced in 
the Holstein-Galloway herd of the Alaska College Experiment Station. The 
average gestation period was 282.9—3.2 days and the average birth weight 
87.9±8.2 lb. No significant differences were noted in the sex ratios. 

Color inheritance in Galloway-Holstein crosses, W. T. White and H. L. 
Ibsen {Jour, Heredity, 26 {1935), Xo, 2, pp. 15-8i, figs. 21).—An analysis of the 
inheritance of contrasting color characters as obber\ed in successive genera¬ 
tions of the cross-bred Galloway-Holsteins produced at the Alaska College 
Experiment Station showed that a large number of Galloways are heterozygous 
selfe (Ss). Galloways al «!0 carry two dominant modifiers of white spotting, 
one, Wr (white-restricter), is present in most animals, and the other, PI (pig¬ 
mented-leg), is more rare. 

Some blood elements in the hybrids of yaks with homed cattle [trans. 
title], F. S. Kozhaein (Th. S. Kosharin) and G. V. Samokhvalova (G. W. 
Ssamochwalowa) {Biol. Zhiir., 3 {1934), Xo. 3, pp. 513-532, figs. 2; Gcr. als. pp. 
530-532).—A study of 170 animals of various ages involving yaks, domestic 
cattle, and hybrids showed a definite vreight increase in the hybrids from an 
average of 233 kg. for yak cows and 216 kg. for domestic cows to 325 kg. 
for the hybrids. Effects of heterosis were also shown in a significantly higher 
hemoglobin content of the blood and larger erythrocytes in the hybrids than 
were exhibited in either of the parents. Two back-cross animals showed still 
higher hemoglobin content in the blood. 

The trek of the golden fleece, E, H. Burns and E. L. Moody {Jour. Heredity, 
86 {1935), Xo8.11, pp. 433-443, figs. 7; 12, pp. 505-518, figs. 4).—^Development of 
the use of sheep in ancient times -witli special reference to Merinos in Spain 
and the Mele type, a mutton Merino having its origin in a cross between the 
Merino and Border Leicester, is described. Finally, more recent developments 
of Merino and fine wool breeding in the various parts of the world and in 
America in more modem times are discussed. 

Genetic aspects of the Danish system of progeny-testing swine, J. L. Lxjsh 
{loica 8ta. Res. Bui. 204 {1936), pp. 105-196, figs. 27).—A brief summary of the 
history of the Danish system of progeny testing of swine leading up to a 
description of the plan in operation, with about 250 State recognized swine 
breeding centers, privately owned but under partial supervision of a com¬ 
mittee representing farmers’ organizations and cooperative bacon factories, 
5 official progeny testing stations, and 15 local stations for slaughter tests. 

The rules and regulations governing the testing with changes in conforma¬ 
tion, quality, gains, etc., made since testing began in 1907 are discussed. 

A statistical analysis was made of the variance within litters for five 
different characteristics in attempting to determine the relative infiuence of 
heredity and environment and the dependability that might be placed on the 
results based on testing different numbers of pigs from a litter. Less than 
one-half of the individual variance in the characteristics could be attributed 
to the additive gene effects, but the method has served the Danish farmer well 
and there seems to be evidence that distinct changes may occur in the popula¬ 
tion for at least a few more generations. 
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Is fecundity in s^^ine inherited? h. A. IIenke {Jour, Heiedity^ 26 (1985)t 
So. 11, pp* 4o5, 456), —Correlatioiis calculated between the litter size in which 
dams or sires were born and size of litter produced in 89 Tamworth and 71 
Berkshire litters at the Hawaii Experiment Station were for sires in the Tam¬ 
worth and Berkshire litters, respectively, 0.04S±0.07 and 0.220±0.08, and for 
dams. 0.16G±0.07 and 0.221±0.008. 

Inheritance of cryptorchidism in swine, H. C. McPhec and S. S. Buckley 
\^Jour. Heredity, 25 (198^), Ko. 8, pp. 295-303, figs. 2). —^The occurrence of crypt¬ 
orchidism in an inbred line of Chester Whites in the B^tsville herd of the 
U. S. D. A. Bureau of Animal Industry is noted. From the results, crypt¬ 
orchidism in swune appears to be due to a single recessive Mendeliaii gene, 
sex limited in its expression. Bilateral cryptorchids are occasionally fertile. 

Inheritance of rate of growth in domestic fowl.—^III, Comparative rates 
of growth of lieghoms and Bocks, V. S. Asmundson and I. M. Lbrner {Poultry 
tlci., 13 {193ff). No. 6, pp. 3^8-352). —Continuing this series (E. R. E., 70, p. 462), 
an analysis was made of the growth rates of White Leghorns and Barred 
Plymouth Eocks from hatching to 24 weeks of age at the California Exi)eri 
ment Station. The mo.st suitable age for studying genetic differences was con¬ 
sidered to be between the second and eighth weeks of age. 

Statistical studies on the inheritance of rate of laying in White Leg¬ 
horns and Rhode Island Reds, A. B. Godfrey and M. A. Jull {Poultry Sci., 
15 {1936) i No. 1, pp. 63-66). —^A statistical study of the rate of laying of White 
Leghorns and Rhode Island Reds at the National Agilcultural Research Cen¬ 
ter, BcUsville, Md., showed that the daughters of different sires or daughters 
of different dams with the same sires differed significantly in their rate of 
production. More closely related birds laid more nearly at the same rate than 
more distantly related ones. All results pointed toward the fact that rate 
of laying behaved as an inherited character. 

“Sporadic flightless^ fowls, R. L. Mayhew {Jour, Heredity, 25 {1984), 
No. 10, pp. 409, 410, figs. 2). —^The occurrence in a Rhode Island Red flock of 
two birds lacking flight feathers is noted from the Louisiana Experiment Sta¬ 
tion. The condition did not appear to be hereditary. 

A dwarf mutation in the rat, W. V. Lambert and A. M. Sciuchetti {Jonr. 
Heredity, 26 {1935), No. 2, pp. 91-94, fio^- 2)-—Dwarf rats, less thrifty than 
normals and sterile, were produced at the Iowa Experiment Station. There 
were 22 dwarfs among 102 young produced, suggesting that the dwarf con¬ 
dition is due to a single recessive autosomal gene. 

The butterfat records of cows possessing supernumeraries compared 
with cows having the normal number of teats, W. Gifford {Jour. Dairy 8ci., 
17 {1934), ^ 0 . 8, pp. 571-573).—In the studies at the Missouri Experiment Sta¬ 
tion, butterfat records of 1,081 cows of several breeds did not show any con¬ 
sistent relation to the presence or absence of supernumerary teats. 

Variation in the development of embryos of hens* eggs, E. H. McNaily 
and T. O. Byeelt {Poultry 8ci., 15 {1936), No. 4 , PP- 280-283, figs. 4 )- — 
studies at the National Agricultural Research Center, B^tsville, Md., the rela¬ 
tion of the development of the embryo when the egg is laid to hatchability 
was determined by counting the somites in the embryos of eggs inenbated for 
48 hr. immediately after laying. Hatching percentages were determined for 
eggs from the same hens. The maximum average number of somites and 
maximum hatchability were obtained from eggs with an interval of 2!7 hr. 
between the time of laying. The hatchability of eggs with a longer interval 
was rapidly reduced. The relation of egg weight to embryo development was 
also evident 
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FIELD CBOFS 

[Field crops prodnction and utilization! (In Proceedings of the Second 
Dearliom Conference of Agriculture, Industry, and Science, Dear'boi'n, Mich., 
1936*. Dearl)ort\: Farm Cliemurghc Council, 1936, pp. 37-47, 62-65, 111-120, 
141-151, 154-158. 170-176, 184r-192, 205-211, 243-264, 287-304, 315-322, pis. 5, 
figs. 5) .—Papers of interest to agronomists presented at the meeting at Dear¬ 
born, Mich., May 12-14,192G, include Organo-Pliospbates as Potential Fertilizers, 
by R. Stewart (pp. 37-47) (Nev.); Perilla and Other New Oil Crops, by H. A. 
Gardner (pp. 62-65); Growing Artichokes in America, by W. L. Burlison (pp. 
111-120) (Ill.); Products of Corn, by M. Sayre (pp. 141-148); The Iowa Corn 
Research Institute, by R. M. Hison (pp. 149-151) (Iowa); Solvents From the 
Farm, by C. L. Gabriel (pp. 154-15S); Industrial Utilization of Oat Products, 
by F. N. Peters, Jr. (pp. 170-176); Whole Cotton as a Source of Oil and Alpha- 
Cellulose, by F. K. Cameron (pp. 18^192) (N. C.); The Chemistry of Cellu¬ 
lose, by AV. K. Farr (pp. 205-207); The Industrial Utilization of Sugar Cane 
Fiber, by T. B. Munroe (pp. 207-211) ; Soy Beans as a Farm Crop, by B. D. 
Funk (pp. 248-247); The Processing of Soy Beans, by 0. Bradley (pp. 248-250) ; 
The ROle of Soy Bean Oil in Paint Poimulation, by E. B. Waie (pp. 250-254) ; 
Soy Bean Proteins, by W. J. O'Brien (pp. 254-260); Soy Bean Chemistry, by 
H. R. Kraybill (pp. 260-264) (Ind.); Progress in the Manufacture and Use of 
Fertilizers, by F. E. Bear (pp. 287-292); Pyrethrum—a New Crop, by B. B. 
Culbertson (pp. 292-297); The Relation of Insecticides to Plant Growth, by 
D. M. DeLong (pp. 297-304) (Ohio); and The Application of Physics to Agri¬ 
culture, by G. R. Harrison (pp. 315-322). 

[Forage crops investigations in Wales] (Welsh Jour. Agr., 12 (1936), pp. 
UO-130. 136-182, 192-204, S).—^Further experiments (B. S. R., 73, p. 602) 

\\dth forase crops, meadows, and pastures, conducted in Wales, are reported in 
articles entitled The Lamb Fattening Capacity of Certain Crops for Hill Con¬ 
ditions (pp. 129-126) and The Wintering of Sheep on Temporary Grasses (pp. 
126-130), both by M. Griffith and P. M. G. Hutton; The Influence of Manage¬ 
ment on the Chemical Composition of Pastures in Winter, by T. W. Pagan 
(pp. 136-339); Pasture Management and Its Effect on the Sward—III, A Poor 
Agrostis Pasture, by L. I. Jones (pp. 139-157): The Effect of Shoot Cutting on 
the Growtli ol Root and Shoot of Perennial Bye-Grass (Lolium perenne L.) and 
of Timothy (Phleum pretense L.), by R. A. Roberts and I. Y. Hunt (pp. 158- 
174): Vegetative A’igour and the Posability of Natural Cross-Fertilisation in 
Soft Brome, Bromiis hordeaceus L. (B. mollis L.), by A. R. Beddows (pp. 174- 
1^2 1 ; Gall Midges Affecting Grass Seed Production in Mid-Wales, by D. P, Jones 
(pp. 192-107); and The Control of Gall Midges Affecting Seed Production in 
Gra^'ses, by G. Evans and D. P. Jones (pp. 198-204), 

Influence of reseeding and fertilization on growth and composition of 
pasture and hay plants (Vermont Sta. Bui. 407 (1936), p, 19). —^Experiments 
as to the best time to seed four pasture clovers, alfalfa, timothy, Kentucky 
bluegrass, and orchard grass are briefly noted. 

Investigations on the improvement of hill grazings (Welsh Plant Breeding 
Sta., Aberystwyth, [R«7.], Ser. H, Xo. 14 (1930-1935), pp. [5]-j-Sd).—Papers 
included are entitled Investigations on the Improvement of HiU Grazings: 
The Scope of the Work, by R. G. Stapledon (pp. 1-3), which list 29 pertinent 
references; The Introduction and Maintenance of Nutritious and Palatable 
Species and Strains, by M. T. Thomas (pp. 4-57); and The Buried Viable Seeds 
of Endosed and Unenclosed Hm Land, by W. E. J. Milton (pp. 58-86). Mil- 
t(m’s article reports on an extension of work noted earlier (E. S. R., 72, p, 46), 
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made to the fields and sheep walRs of certain hill farms including types rang¬ 
ing from enclosed fields to open hill swards and woodlands. Species providing 
the largest quantity of buried liable seed were generally the same in both ex¬ 
periments. A characteristic of the species was for relatively small quantities 
to predominate over large quantities of the buried seeds. No quantitative re¬ 
lation was evident between the composition of herbage and buried seed flora 
of young turf, although some agreement existed in older turf and definite agree¬ 
ment in hill turf of the Fe8tiica-A(/roi,ti8 class. Of sown species, much seed of 
Poa trivialis and TtitolUim repens occurred in field soils but rather little 
Cynosurus cristatus and Lohum perenne. That certain grasses depend chiefly 
upon vegetative reproduction In maintaining their stands and certain others 
mainly on seed was confirmed. On tlie wetter slopes and marshes more buried 
seed of Ayrostis spp. and F. ovina than of Nardus striata and UoUnia cae\ ulea 
occurred, although the composition of the herbage was the reverse. 

A survey of the pastures of Australia: Embodying ecological information 
and discussions explanatory of the accompanying pasture map of the Com¬ 
monwealth, A. McTAGGABr (Ansti'al, Council 8cL and Indus. Res. Bui. 99 
{1936), pp- 71, pis. 10, fig. 1, map 1). —^A map showing the classification of the 
I>asture areas of the Commonwealth is accompanied by descriptions of the 
zones, from the seaboard with high rainfall to the interior basin with low 
and intermittent precipitation. Major zones recognized include tropical and 
southern open and northern and southern close forest grazing areas, northern 
and southern rain forests, alpine pastures, northern and southern open grassland 
zones, acacia and mallee scrub areas, saltbush and mulga type (semlarid to 
arid) areas, and the vast central-interior low rainfall zone of scattered sand 
hills and intervening clay plans. Secondary zones include permanent (exotic) 
and temporary (mostly exotic) pastures. 

An introduction to the grasses of New Zealand, H. H. Allan (New Zeal. 
Dept. 8ci. and Indus. Res. Bui. 49 (1936), pp. 159, figs. 103). —^The genera and 
chief species of grasses occurring in New Zealand are described and illus¬ 
trated, with appropriate keys, together with descriptions of the grass plant 
and its organs; useful aids to identification; and brief discussion of classifica¬ 
tion, grasslands of New Zealand, and polymorphj in grasses. A glossary, a 
bibliography (38 references), and an index to species and genera are appended. 

Thirteen years’ results with cover crops, G. G. Pohlman and H. O. Hendek- 
SON (West Virgmia 8ta. Bui. 275 (1936), pp. 12). —The merits of several cover 
crops were determined. 1922^4, in a 2-yr. rotation of corn and soybeans. Since 
the experiment was made on level land, the results show only the effects due 
to reduction of losses by leaching and the increase in available plant nutrients. 

Yields of both corn silage and soybean hay were increased by rye, rye and 
vetch, and vetch. Due to severe winters, crimson clover and sweetclover did 
not make satisfactory cover crops in this rotation. All the soils showed some 
decrease in total nitrogen but they were without significant differences in 
nitrogen content at the end of the experiment. It is pointed out that cover 
crops alone cannot in any souse replace lime and fertilizer. 

Cover crops for soil conservation, W, V. RTinTx and K. McKee (U. 8. Dept. 
Agr., Farmers' Bui. 1758 (1936), pp. [33+14. 11). —^Legumes, grasses, and 

other crops considered suitable for use as cover crops for soil conservation 
are noted with their adaptations, brief cultural suggestions, and discussion of 
the merits and possible disadvantages of a cover crop. 

Field stacking for Michigan beans, H. B. Pettigeovb (Michigan 8ta. Spec. 
Bui. 276 (1936), pp. 18, figs. 12).-—Practical information is given on the methods 
of field stacking of beans to minimize percentage of pick or culls and on 
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curing beans in small bnnches and in field stacks. The pick in Michigan beans, 
1914-34, averaged 8.16 percent Snch cull beans are caused by disease, insect 
injury, improper handling, and unfavorable weather. The most critical period 
for the bean crop as to quality is from September 1 to 13, during which period 
the bulk of the Michigan crop is usually harvested. Varieties dilfer in pick 
under comparable growing and harvest conditions, Robust excelling because 
of disease resistance and its heavy vine growth which tends to keep the pods 
off the ground. Curing beaii'< in windrows or hi small bunches that must be 
turned after wet weather results in a very heavy pick when weather is unfavor¬ 
able, whereas curing beans in well-constructed field stacks eliminates much of 
the weather hazard at harvest. Advantages of field stacking, commonly called 
the McNaughton system (E. S. R., 56, p. 820), are indicated, with precautions 
to be observed in its use. 

The relation between bushel weight and maturity in corn, W. H. Leonabd 
iJoxir. Amer. Soc. Agron., 27 ilOSo), Vo. 11, pp. 928-93S, fig. 1). —^That bushel 
weight may serve as an index of maturity was indicated by results obtained 
at the Colorado Experiment Station in 1931-33 with Golden Glow (3 yr.) and 
Pride of the North corn (2 yr.), harvested at 10-day intervals, August 22- 
Octoher 1. The individual-ear bushel weight determinations made agreed 
with results obtained with the standard bushel weight tester. The air-dry 
and oven-dry weights per 100 kernels increased markedly with successive dates 
of harvest until maturity, after which they remained practically constant. 

Cotton varieties and related studies, N. I. Hancock (Tennessee 8ta. BuL 
lo8 (1936), pp, 4$, figs, 11), —Variety and strain trials with cotton, 1928-34, at 
Jackson, Murfreesboro, and Knoxville are summarized, together with results of 
miscellaneous studies concerned with factors associated with earliness, environ¬ 
mental influences on lint quality, the cotton flower and its relation to varietal 
purity, seed structure as related to lint and byproducts, fiber properties, breed¬ 
ing a variety for adaptation to an environment, and on planting-seed. 

Stoneville 2, Delta and Pine Land 11 and 10, Delfos 719, and Acala 44-5 
are recommended, and recent strains of Trice may be used in the northern 
border of Tennessee. Prolific types have outyielded nonprolific western types, 
and late maturing varieties are not safely planted in Tennessee. Some obser¬ 
vations drawn from the other studies are as follows: 

The most active blooming period is between July 22 and August 24. Early 
bolls mature in less time than later ones. Better grades are generally obtained 
from September and October pickings. The length of lint is affected by the 
moisture content of the soil, an abnormally dry season causing the lint to be 
shorter. Soils and fertilizers have little influence upon the length of lint, 
except as they may concern the moisture supply. A combination of factors 
within the region may affect the lint. A range of fiber lengths is tyiacal of 
all varieties. The cotton flower is self-fertilized, as a rule, but under certain 
conditions a large percentage of crossing takes place. With proper storage, 
old seed will ger mina te well. Old seed carry less disease, and therefore are 
preferred for i^anting as long as viable. The strain number of a variety is 
important, and to assure purity seed for planting should be obtained from 
the originator of the strain. 

Length-diameter relationships in cotton fiber, O. A. Pope (Arkansas Bta, 
Bui, 327 (1936), pp. 22, figs, 11), —^The relationship between fiber diameter and 
length of fiber within a sample was studied in Arkansas 17, Delfos 531, Rowden 
2088, and Half & Half cotton grown at the station in 1933-34. These cottons 
represent lengths of staple commonly grown in the major part of the Cotton 
Belt. In field sampling, one lock was picked from each of 100 plants selected 
at random from the plats. 
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In general, varietal differences have been demonstrated in the length-diameter 
relation^ip in sorted samples of cotton fiber. Seasonal differences, to a cer¬ 
tain extent, can modify the relationship within the same variety. However, 
these differences average smaller than those between varieties, indicating 
tliat the genetic constitution of varieties is the primary factor controlling 
the length-diameter relationship. Two ca*-es were found in which the max¬ 
imum fiber diameter occurred in the medium length section of the fiber dis¬ 
tribution. In Arkansas 17, this point was shifted slightly to the longer 
length, while in Delfos 531 the shift was somewhat in the direction of Sorter 
length. Howden 2088 exhibited a definite tendency for the maximum diameter 
to occur in the range of shorter lengths and a tendency for decreased diameter 
io accompany increase in length. In Half & Half there was evidence of a 
bimodal situation, with the largest diameter occurring in the substaple and a 
large diameter in the longer lengths. 

Consideration of all data indicated a genetic basis for the length-diameter 
relationship, but that seasonal conditions can modify certain of these factors 
significantly. There is no generalized relationship between length and diam¬ 
eter in the fractioned sample of different varieties. The diameter-ratio 
indicated that within the same sample a distinct tendency exists for the larger 
fibers to have a greater proportional amount of secondary cell wall thickening 
than the smaller fibers. There seemed to be no well-defined relationship of 
diameter to mean length of the variety. 

Crested wheatgrass in Montana: Comparisons with slender wheatgrass 
and brome grass, L. P. Keitz, M. A. Bell, and H. E. Tower {Montana 8ta. But, 
S23 (1936), pp, 53, figs. 15). —Cultural and utilization experiments in which 
crested wheatgrass {Agropyron crUtatnm) was compared with bromegra'^a 
{Bromus mermis) and slender wheatgrass (A. teneram), made at the Northern 
Montana (Havre) and Judith Basin (Moccasin) Substations in cooperation with 
the U. S. Department of Agriculture, are reported with descriptions of the 
three grasses and suggestions for growing and using crested wheatgrass. See 
also an earlier note (E. S. R., 67, p. 518). 

Crested wheatgrass stands are obtained best by seeding on a relatively firm, 
moist, weed-free seedbed, e. g., on good summer-fallowed land supplied with 
moisture near the surface. Crested wheatgrass may be seeded in early spring 
(April 24r-May 14) on a good seedbed; in early fall (September 1 to lo) mainly 
where fall-sown crops survive and do well; and in late fall (sometime in 
November) on poor preparation such as abandoned land, in stubble, and in old, 
thin stands of alfalfa, where low seeding cost is of primary importance. Satis¬ 
factory stands may be obtained by planting with a grain drill not deeper 
than 1.5 in. from 6 to 10 lb. of good seed per acre for close drills, from 2 to 4 lb. 
for single rows 36 in. apart, and from 3 to 5 lb. for double rows with the pairs 
spaced from 36 to 42 In. apart 

Row plantings of the three grasses produced greater average yields of hay 
than close-drilled seedings under the (dry) experimental conditions, whereas 
the reverse is usually true with more favorable moisture conditions. A nurse 
crop most noticeably depresses hay yields from the grasses the first year or 
two after seeding, and often causes failure in establishing stands. Flax has 
been less detrimental than wheat as a nurse crop. 

Crested wheatgrass during 15 yr. of experiments at Moccasin averaged 1,861 
Ib. of hay per acre, biomegrass 1,776 lb., and slender wheatgrass 1,770 lb. The 
respective average yields during 14 yr. at Havre were 1,662, 1,186, and 1,736 lb. 
per acre. Crested wheatgrass has maintained productive stands for many 
years, has consistently outyielded bromegrass, and has withstood more ex¬ 
tremely unfavorable conditions. Slender wheatgrass yi^ds well the first 3 or 
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4 yr. after seeding, but is not dependable for permanent seedings. No significant 
increases in yields have resulted from seeding these three grasses together in 
various mixtures, and only slight increases came from sowing crested wheat- 
grass in mixtures with alfalfa. However, growing a few pounds of sweetelover 
with a x^rmanent grass usually results in greatly increased forage yields the 
first year after planting. 

Experiments at Moccasin showed that crested wheatgrass and bromegrass 
pastures have had from 2.5 to 3 times the carrying capacity of native grassland. 
Its permanence and high productive capacity recommend crested wheatgrass 
for pasture purposes on dry land. It sets seed abundantly both on dry land 
and under irrigation in Montana. Indications are that crested wheatgrass by 
virtue of its hardiness, aggressiveness, and seeding habits is well adapted to 
growing on much of the abandoned plowed farm land in Montana. Five to 
10 yr. ordinarily will be needed to regrass an area if strip planted. 

[Potato production and research] (Ohio Veg, Growers Assoc. Proc., 21 
(1936), pp. 107-116, 123-136, 130. 132, 134, 136, 138, HO, Papers included 

in these pages which report station research are entitled New Varieties of 
Potatoes (pp. 107-111) and Experiments With Size of Cobbler Seed Pieces 
(pp. 13S, 140, 142), both by J. BushneU, and The Use and Value of Potatoes 
for Poultry Feeding, by D. C. Kennard (pp. 127, 12S, 130, 132, 134, 136) (all 
Ohio), and Handling and Storage of Seed and Table Stock Potatoes (pp. 112- 
116) and The Relation of Soil Reaction to Yield and Market Quality of Potatoes 
(pp. 123-127), both by 0. Smith (New York Cornell). 

Variations in yield of pure line Green Mountain potatoes grown in a con¬ 
trolled environment, 0. Butlce (Jour. Amer. 8oc. Agron., 28 (1936), No. 9, 
pp. 706-710; also New Hampshire Sta. Sci. Contril. 49 (1936), pp. 706-710 ).— 
Decided variations were observed in the yields and also the rankings of the 
progenies from lO-tuber units of Green Mountain potatoes grown for 3 genera¬ 
tions at about 15® and 20® C., respectively, and also in the productiveness of 
tuber unit cultures grown for 6 and 7 generations at about 20®. Plants 
originating from tubers from the same hill show'ed as large variations in yield 
in 3 generations at 15° and 20® as plants derived from tuber units selected ai 
random. Data on numbers of tubers produced per hill above 15 g in weight, 
secured in the test first mentioned, showed that, while in general, no relation 
existed between tuber set and yield, plants producing only 5 tubers never 
yielded highest, nor were they always and invariably least productive, and 
plants setting 10 tubers never made the lowest yield, but neither did they 
consistently outyield hills with 6, 7, S, or 9 tubers. No evidence was obtained 
that tuber set is inherited. Conclusions were tliat to select seed from healthy 
stock on the basis of yield and tuber number is labor lost. All that is neces¬ 
sary to maintain productivity is to select from healthy hills of uniformly 
vigorous plants. 

Report of the research committee on potato breeding, C. F. Cuabk (Amer. 
Potato Jour., 13 (1936), No. 4i PP- 96-99). —^This report is intended to cover so 
far as possible the work of investigators in America and other countries re¬ 
lating to potato breeding, and is based Iai*geiy on the publications of 1935 
(13 titles listed). Cytological, genetic, and breeding studies, and work on 
resistance to frost, scab, late blight, and wart disease are included. 

Earliness in the United Provinces rices, R. L. and B. L. Sethi and T. R. 
Mehta (Indian Jour. Agr. Sci., 6 (1936), No. 2, pp. 361-376, figs. 2).—Certain 
features of the rice varieUes (B. S. R., 67, p. 239) are discussed, especially 
as to their maturity. In the early transplanted varieties the flowering period 
is affected by age of seedlings at transplanting, increased age resulting in 
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delayed flowering, but this was not a factor in the late varieties. Greatly 
delayed transplanting in certain early types resulted in precocious flowering. 
The ripening period in early varieties was shorter than in late varieties. Within 
the same group of varieties, early or late, the relation between flowering dura¬ 
tion and ripening period was neither constant nor significant. 

Xon-saccharine sorghums, C. K. McGlellaivd {Arkansas 8ta. Bill, 328 
{1936), pp. 25, figs. 5). —^Varietal experiments \\ith grain sorghums at the sta¬ 
tion, 1926-35, and at branch stations, 1931-35, are reported on with data on 
threshing percentages and forage yields and remarks on the characteristics 
and relationships of individual varieties. 

Schrock led with an average of about 36 bu. per acre during the decade, and 
was followed by shallu with 34.3 bu. and milo and darso with 30 bu. each. 
Chiltex and strains of Schrock led at the branch stations, whereas shallu did not 
show the same superiority as at the station. No one variety consistently led 
the others in forage production. No adverse effects on crops succeeding sor¬ 
ghum were noted in the rotation, sorghum, soybeans or cowpeas, and oats or 
wheat in which clover is sown. 

During the decade 1926-35, in which there were three very droughty seasons, 
certain standard com varieties averaged 319 bu. and the better sorghums 33.9 
bu. per acre. The gains in yield of the sorghum were hardly enough to over¬ 
come its discount in feeding value. The data indicated the value of sorghum 
as a supplement for corn in average seasons and as a good substitute in dry 
years. 

Multiple seededness In sorghum and consequent repercussions, G. N. R. 
Atyangab and V. P. Rao {Madras Agr. Jour., (1936), No. 1, pp. 15-18, pis. 2).— 
The occurrence of multiple-seeded spikelets ranging from 2s to 6s in a wide 
range of material from India and Africa is described and illustrated, with 
remarks on the several types of proliferation and associated abnormalities of 
floral organs. See also on earlier note by Karper (B S. R., 67, p. 520). 

deistogamy in sorghum, G. N. R. Atyangab, V. P. Bag, and T. V. Reddy 
{Cur. Sci. [India], 4 {1936), 2^o. 12, pp. 872-874, figs. 2). —Qeistogamic heads of 
8. papyrascens had fewer fertile sessile spikelets and considerably more 
poorly developed and also more 'viviparous kernels than chasmogamic heads, 
and also had a number of antheriferous pediceUed spikelets. Gleistogamy is 
attributed to modifications of glumes and floral organs. 

Floral abnormalities in sorghum, R. B. Kabteb and J. G. Stephens (Jour. 
Heredity, 27 {1936), Ho. 5, pp. 183-194, figs. 3). —The floral abnormalities in 
sorghum, described from cooperative studies by the Texas Experiment Sta¬ 
tion and the U. S. D. A. Bureau of Plant Industry, include spikelet shoots, 
scaly proliferation, antherless flowers, multiflorous, heritable twin seed, multi¬ 
ple-seeded spikelets, polyembryony, and fertile pediceUed spikelets. The in¬ 
heritance of several of these is discussed briefly. Other abnormalities, ai>- 
parently the development of extra structures rather than the modificatiou of 
normal parts, include ovaries with three stigmas, four stamens in flowers, 
and extra bracts. 

Cracked grains in sorghum, G. N. R. Attangab, V. P. Rao, and T. V. Rbddy 
{Cur. Sci. [India], 4 {1936), No. 12, p. 874, fig- I).—-Cracked grains occurred in 
8. kaftrorum, 8. caudatum, 8. rotundulum, and 8. guineense, the degrees of 
expression differing according to variations in seasonal conditions. Cracking 
so far was noted only in chalky grains and at the comparatively soft endo¬ 
sperm. Behavior of this character in crosses with normal grains was under 
study. 
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heat number of sorghum stalks, J. B. Siegltngeb (Jour, Amer, 8oc, Affron., 
28 (1936), JVo. 8, pp. 636-642), —Counts made at the U. S. Southern Great Plains 
Field Station at TVoodward, Okla., 193S~33, showed the total number of leaves 
on the main stalk, including those formed during the seedling stage, to aver¬ 
age for Dwarf milo 23.8, Beaver 22.7, Wheatland 18.3, and Fargo milo 24.2; 
feterita 20 and Spur feterita 24.1; Dwarf hegari 26.9; Ajax 22.5 ,* Chiltex 21 ; 
Early Red kafir 21.3, Dawn 20.8, Sunrise 20.9, Reed 21.9, Sharon 21.2, Stand¬ 
ard 23.3, and Bishop kafir 23.7; darso 19.3; Grohoma 23.6; and in 1933 only 
Club kafir 22.1. Hydro kafir 23.3, and Sooner milo 15.9 leaves per stalk, A 
range of from 5 to 10 leaves in the number on individual stalks within a 
variety was observed even when grown from selfed seed. Both season and 
planting date infiuenced the number of leaves of a given variety. Number 
of leaves and length of vegetative period were correlated r==0.853±0.029. The 
period between emergence and heading averaged 2.8 to 3.5 days per leaf for 
different varieties. The number of leaves or nodes also were closely related 
to size of leaf, forage yield, stem diameter, vigor, and stalk height. Early 
maturing sorghums have few leaves and consequently are limited in production. 

Identification, history, and distribution of common sorghum varieties, 
H. N- ViNAix, J. C. Stephens, and J. H. Martin (U, 8, Dept. Agr., Tech. Bui. 
506 (1936), pp. 102, pis. 59, figs. 26). —^The botanical r^ation^ip of the genus 
Sorghum is indicated; the plant and its development are described; features 
of the characters used to describe varieties, including plant, stem, leaf, and 
panicle characters, glume characters of sessile spikelets, pedicellate spikelets, 
stigma color, and kernel diameters, are pointed out; and an appropriate key 
for the identification of common sorghum varieties is provided. Descriptions, 
history, distribution, and synonymy are given for each common sorghum variety, 
and the acreage of important varieties is estimated by States. Foreign and 
American investigations relating to sorghum are reviewed with a list of 172 
references to literature. An index to varieties and synonyms is appended. 

Infiueiice of steeping in solutions of varying hydrogen-ion concentra¬ 
tions on the germination and early growth of canes, B. N. Singh, S. C. Ohak- 
RAVARTi, and Y. V. Rao (Indian Jour. Agr. 8ci., 5 (1935), No. 6, pp. ^15-128, 
figs. 4). —^The effect of presoaking Co. 331 sugarcane in solutions of pH 2, 4, 6^ 
8,10, and 12 for 24, 48, and 96 hr. uiK)n the germination and growth of seed¬ 
lings was studied at Benares Hindu University. 

The differently treated sets varied both as to germination energy and dry- 
matter output, between which a positive correlation seemed to exist The 
maximum growth occurred between pH 6 to 8. The best result was obtained 
for set root growth from the 48-hr. treatment, and the best shoot growths were 
exhibited by sets treated hr. All treatments except 98 hr. showed an 
increase in production of dry matter over the control. In pH 6 for 24 hr. the 
increase was up to 115 percent. A greater conversion of sucrose into glucose 
and also a greater consumption of glucose under treatments giving the best 
growth were indicated. This greater conversion occurred near the neutral 
side of the reaction. The difference in behavior as to sucrose conversion in 
the differently treated sets could not be explained on the basis of hydrogen-ion 
concentration. 

Flowering of Coimbatore canes in the United Provinces, H. N. Batham 
and L. S. Nigam (Agr. and Livestock in India, 6 (1986), No. 1, pp. 25-42, figs. S).— 
Studies made at Cawnpore on a number of Co. varieties of sugarcane revealed 
that flowering tended to increase both tonnage of cane and quantity of juice. 
In sucrose content, flowered canes generally surpassed by more than 1 percent 
those not then in flower. Appreciably less glucose was found in the flowered 
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canes. A negative correlation was found between leaf area and the per¬ 
centage weight of juice expressed. A consideration of meteorological data 
suggested that heavy rainfall combined with high temperature and hmnidity 
could induce arrowing in sugarcanes in northern India. 

Fertilization of timothy meadows in the Upper Peninsula, J. Tyson 
(Michigan 8ta. Quart. Bui, 19 (1936), No. 1, pp. 29-36, figs. oj. —^The hay yield 
from timothy meadows was increased remarkably and economically through 
applications of 400 lb. per acre of 10-10-5 and 10-6-4 fertilizer on Munising 
sandy loam, Longrie loam, and Iron River silt loam soils in the Upper Pen¬ 
insula. The protein content of this hay was not as high as the average for 
good alfalfa hay, but timothy hay from a plat treated with 8-16-8 fertilizer 
slightly exceeded in protein content alsike clover hay from plats receiving 
0-16-0 and 0-16-8 mixtures. Fertilizer high in nitrogen increased the protein 
content of the hay appreciably and increased greatly the total quantity of pro¬ 
tein in the hay per acre. Timothy hay from the highest yielding fertilized 
plats was better in quality than hay from unfertilized plats when harvested 
from June 25 to July 6. 

Tobacco Substation at Windsor, report for 1935, P. J. Andebson, T. R. 
SWANBACK, and 0. E. Stkeet (Connecticut [Netc Haven] 8ta. Bui 886 (1936), 
pp. 54 I- 6 O 8 , figs. 13). —^Reports are made on several agronomic experiments with 
cigar leaf tobacco (E. S. R, 73, p. 175) and also on articles noted on pages 206 
and 214 in this issue. 

Fertilizer experiments with single sources of nitrogen (pp. 546-552).—^Results 
obtained, 1930-35, with cottonseed meal, castor pomace, linseed meal, ground 
fish, corn gluten meal, soybean oil meal, sodium nitrate, ammonium sulfate, 
urea, and calnitro did not reveal great differences in yield and grade indexes 
among the different organic materials. Price may be a factor in the choice of 
materials in a given season. A certain percentage of urea and calnitro might 
also be used to advantage in the fertilizer mixture. Ammonium sulfate is not 
recommended. If used at all, only a small percentage of sodium nitrate (and 
other nitrates) should be included in the original mixture for broadcasting, 
but some should be reserved for side dressing immediately after leaching rains. 
Soybean oil meal is promising but has not been tested enough to warrant 
recommendation at present. 

Nitrate nitrogen and soil acidity prodwotion ly nitrogemcms fertilizers. O. E. 
Street (pp. 552-574).—^The soil nitrates and soil reactions on plats treated 
with different nitrogen carriers were measured, 1932-35. The data indicated 
that soil nitrate levels vary widely due to the interaction of factors favoring 
accumulation of nitrates, such as high temperatures and adequate moisture, 
with the factors favoring their removal, such as hea \7 rains and rapid plant 
growth. The relative availability of organic materials in relation to plant 
needs indicated that all those tested are about equally valuable. The rapidity 
of decomposition was in the increasing order of cottonseed meal, corn gluten 
meal, castor pomace, linseed meal, and dry ground fish. Inorganic materials 
range from immediately to slowly available. Nitrates are subject to too ready 
leaching, while ammonium sulfate produces abundant nitrates but is objection¬ 
able because of its acid character. Urea is deemed a very good source of 
nitrogen. 

Moderate rains of not more than 1 in. per week, it appeared, greatly stimulate 
nitrification, whereas heavy or persistent rains of 2 in. or more in a short 
period cause a heavy loss of soil nitrates. Speed of recovery after rains varies 
with the class of material, being slowest after vegetable organics which are 
followed by animal organics and urea. 
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Soil reactions determined concurrently indicated tlie acidic character of 
all materials used except sodium nitrate. Seasonal fluctuations average 0.67 
pH unit for organic materials, 0.85 for inorganic, and 0.43 pH unit for no 
nitrogen. 

Further fertilher experiments with cottonJiull ashes (pp. 574r-578).—^This 
series of tests, 1932-^5, supplementing earlier work (E. S. R., 67, p. 381), has 
shown that the use of a formula comprising cotton-hull ashes and cottonseed 
meal has produced very excellent tobacco, which at least equals that grown 
with a similar formula containing other potash carriers. The use of cotton- 
hull ashes has not resulted in any greater accumulation of potassium, calcium, 
magnesium, phosphorus, or nitrogen salts in the soil in 4 yr. and has had no 
influence on fire-holding capacity, nor were consistent differences observed in 
color or coherence of the ash, width of coal band, or in the taste and aroma of 
the cigars. The slight increase in soil reaction was not injurious here and 
would not be dangerous except on soils with a naturally high reaction. Analy¬ 
ses indicated that the basic content of tobacco was not significantly changed 
by the use of cotton-hull ash. 

Further investiffations on the use of fertilizer magnesia (pp. 578-585).—^Ad¬ 
ditional (E. S. R., 69, p. 518) magnesium studies are reported on. The quantity 
of magnesia in the fertilizer did not greatly affect the yield of grading of the 
crop but decidedly influenced combustion. The color of ash of a cigar is an 
index of its chemical composition. A relative excess of potassium may produce 
a dark ash, while increasing amounts of magnesium will brighten the ash 
proportionately. Excess of manganese in the ash was found to give it an 
undesirable color known to the tobacco trade as “muddy” or “brick color”, 
but the discoloration does not appear at a minimum of less than 0.64 of 1 
percent manganese (MuaOi) in the leaf. 

For proper combustion of the leaf, an annual application of from 75 to 100 
lb. of magnesia as magnesian lime was found preferable to larger applications 
at intervals of several years. Chemical analyses revealed the presence of about 
2 percent MgO in the leaf at the above rate of application. Smoke tests have 
corroborated these findings. 

An attempt to determine needs for magnesia by microchemical soil tests 
(E. S. R., 67, p. 105), gave results which, while not conclusive, indicated the 
possibilities of the method. 

Tests of an anhydrous magnesium sulfate (about 30 percent MgO), a nearly 
neutral salt, showed it to be from 10 to 14 percent more efficient than magnesian 
lime. It may be used for tobacco on soils having a desirable reaction and 
satisfactory calcium content but in need of considerable magnesia. 

ExperimenU to determine the best time to harvest Savatia seed tobacco (pp. 
5S5-5S7).—^Respective lots of plants were harvested 1, 2, and 3 weeks after top¬ 
ping on July 22. Plants harvested 1 week after topping cured very slowly and 
green leaves remained long after the others had cured, and their leaves were 
thinner, somewhat shorter, and all grades had an olive-green cast, but appeared 
silky and of excellent quality otherwise. The plants harvested last cured 
soonest. The leaves from the later harvestings were distinctly heavier, coarser 
with more pr omi n en t veins, longer, and the green cast was gone^ there was 
a hi^er proportion of starved yellow leaves, attributable to shortage of soil 
nitrates due to excessive rains in June and July and classed as “brokes”, espe¬ 
cially among those harvested 3 weeks after topping. There was a steady in¬ 
crease in weight of leaf after topping up to at least 3 weeks. The actual leaf 
area increased continuously after topping. There was no actual increase or 
accumulation of salts as expressed in percentage of the dry weight of the 
leaves. 
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Effect of shade cloth on atmospheric conditions (pp. 607, 608).—In repeated 
observations {E. S. B., 73, p. 176) reductions of light intensity under shade 
tents ranged from 30 to 63 percent, and under trees from 83 to 95 percent of 
intensities in the open. Temperatures were lowei under the tent in three deter¬ 
minations and equal In two. Relative humidities were from 11 to 23 percent 
higher in all but one case, a foggy morning. 

A preliminary study on the burning quality of cigars prepared with 
native and imported wrappers, S. B. Olivebos, G. O. Ramos, and D. B. Pagui- 
EiGAN (Philippine Jour. Apr., 6 (1935), Ko. pp. 473-4^5, fig. 1). —^Fourteen 
brands of cigars made with uniform filler and binder but wrapped with Vizcaya 
grown in La Union and in Isabela, Havanensis grown in Georgia and in Puerto 
Bico, and with Sumatra-grown Sumatra wrappers, totaling 700 cigars, were 
smoked mechanically, and data were secured on evenness of burn, firmness of 
ash, coaling, and length consumed, and observations made on other character¬ 
istics. Few significant differences were noted between any two differently 
wrapped cigars. Sumatra-wrapped cigars ranked highest and had the whitest 
ash, being followed in order by cigars wrapped in Isabela, Georgia, Puerto 
Rico, and La Union wrappers. 

HORTICULTURE 

A new **weed’* fungus in mushroom beds [trans. title], F. Passeceeb 
(ZtscliW Pfianzenkrank. u. Pflanzenschutz, 46 (1936), No. 6, pp. 271-277, fig. 1 ).— 
Pleuiotus pasheckerianus is reported as a weed in beds of the cultivated Agarir 
cus, nonparasitic in nature but appropriating the food supply of the mushroom 
and inhibiting the spread of its mycelium. The fungus was isolated in pure 
culture and its growth relations and life history were studied. Control measures 
are suggested. 

New varieties of cannery peas, C. B. Saybb (Farm. Res. [New York State 
Sta.], 3 (1936), No. 1, pp. 6, 7, fig. 1). —^In this general account 15 recently intro¬ 
duced varieties of canning peas are compared with standard early and late 
varieties, both as to characteristics in the field and as to value for canning. 
Some of the new kinds were outstanding, among them being Wisconsin Early 
Sweet and Dark Podded Thomas Laxton, both early varieties, and Asgrow 
Pride, Asgrow Canner King, Rogers Climax, and Early Perfectah, all late 
varieties. 

The effects of weather on fruit ripening, R. E. Lobee (Michigan Sta. Quart. 
Bui., 19 (1936), No. 1, pp. 12-16). —Stating that except for a few we^s in July 
and August unusually cool weather prevailed in Michigan in the 1935 growing 
season and that many varieties of fruits failed to ripen fully, the author 
analyzes the climatic situation during the summer months of the years 1931-35 
and shows how closely satisfactory maturity is associated with temperature, 
length of the growing season, and other climatic factors. He suggests that the 
value of a variety cannot be judged by its performance in any one season. 

Researches on falling of fruit [trans. title], G. Bebnon (Ann. l^cole Natl. 
Agr. Montpellier, n. ser., 24 (1936), No. 1, pp. 57-68, figs. 5).—It is concluded 
from this study that fruit drop in the Clairette variety of grape is associated 
with a pollen imperfection coupled with a nutritive deficiency in the fruit. 
Recourse to cross-pollination and to ringing, coupled with pinching back, as¬ 
sured normal fruiting. 

The inffuence of various phases of Bellefontaine fine sandy loam and 
Washtenaw silt loam on the growth of apple trees, N. L. PAsiBiDGa and J. O. 
Vbatch (Amer. Soc. Bore. SesL Proo., 82 (1985), pp. 124-180, pi. t, fig. 1; ahs. 
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m Michigan 8ta. Quart But, 19 (1936), Xo. 1, pp. 62, 63). —^Using as plant 
material yonng nonbearing Sutton apple trees growing in an orchard located 
about 3 miles south of Galesburg, Mich., the authors found positive correlations 
between tree growth, as shown in average tree circumference and the height 
and diameter of the top, and certain soil properties, notably nitrogen content, 
water-holding capacity, and available phosphorus. It was not possible under the 
conditions of the investigation to determine the relative importance of the 
influencing factors. 

An experiment in donble working apple trees in the nursery, F. C. Bka.d- 
FOED and L. Joley (Amer, 8oc. Sort, ScL Proc,, 32 (1933), pp. 360-365; ads. in 
Michigan 8ta. Quart Bui, 19 (1936). Xo. 1, p. 60).—Using as plant material 
double-worked apple trees first budded in 1933 to Jonathan and again in 1934 
to a Winesap sport, four treatments were compared as follows: (1) All laterals 
removed from the intermediate Jonathan stem, (2) three shoots averaging five 
leaves each left on the lower half of the intermediate piece, (3) three shoots 
left on the ujipei Ivilt, and 14) three shoots left on the lower and three on 
the upper portion. Measurements of the top scion showed the consistently 
lai^est diameter and longest shoots in group 1 and the lowest in group 4. 
Foliage on the upper half of the intermediate piece had a more depressing 
influence on the scion than did that left on the lower half. Diameter increment 
of the intermediate section just below the second budding point was greatest in 
trees which developed the largest top scions and least in those producing the 
smallest tops. Diameter increase of the intermediate stem just above the flr’^t 
bud point wa's apparently depre<«sed by the absence of foliage on the lower half 
ot the intermediate section. From a practical standpoint the best trees for 
orchard planting were those produced with no foliage on the intermediate stem. 

The relation of washing treatments to subsequent losses in moisture 
from apples, R. B. Mabshall, P. L. Overley, and K Groves (WasMn'gtm 8ta. 
Bui. 830 (19361 PP- 28, figs. 9).—^Using for the most part apples harvested from 
experimental spray plats near Wenatchee and stored at a temperature of from 
32® to 34® P. and at a relative humidity of 80 to 85 percent, the authors found 
that, although all the washing treatments employed resulted in some subsequent 
acc^eration of moisture loss rates, apples may be held in well constructed and 
well managed cold storage plants during the usual storage season without 
appreciable loss of moisture, irrespective of the washing treatments In¬ 
creased loss of water from apples washed in hydrochloric acid, sodium silicate, 
soda a^, or aluminum chloride solutions at temperatures not in excess of 110® 
were not of serious proportions. The addition of mineral oil to the washing 
solution caused some acceleration in subsequent rate of moisture loss, and the 
most severe washing treatment with respect to moisture loss was that of 
tandem acid and silicate solutions, both fortified with mineral oil and heated 
to 120®. Although certain small but consistent differences were observed in 
rates of water loss from apples from the different spraying plats, the differences 
were not significant enough to concern the grower. 

Transportation of apples from the Shenandoah-Gnmberland section to 
overseas markets, P. L. Haedikg and C. L. Powell (U. 8. Dept. Agn, Tech. Bui. 
523 (mp, pp. 27, figs. 7).—In these studies, which included the following of 
apple shipments from the Shenandoah Cumberland region to Jersey City and in 
a few cases all the way through to Bn^ish ports, it was observed that cooling 
the fruit by refrigeration in the car and in the ship had a highly beneficial 
effect on its condition when arriving at destination. Where apples were refrig¬ 
erated in both the car and in the ship’s hold the fmit arrived in Bngland 
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practically free from decay and in good condition, whereas fruit shipped without 
refrigeration was usually fully ripe upon arrival, with varying amounts of 
decay and sometimes with internal break-down as well. Barreled apples shipped 
without refrigeration, particularly without cooling in the vessel, arrived nearly 
always in a slack condition, and the improved selling value of summer and 
early fall apples shipped under refrigeration was sufficient to indicate that 
refrigeration is profitable. 

Observations during rail transit to Jersey City indicated that under ordinary 
conditions refrigeration as compared with ventilation reduces the fruit tem¬ 
perature approximately 10® in the top layer and 25® in the bottom layer barrels 
during the 40-hr. transit period. In one test, icing before loading gave lower 
temperatures than when the initial icing followed loading. The duration of 
the transfer period from car to ship was a problem, since the fruit warmed 
rapidly in the interim, and from 48 to 84 hr. of refrigeration aboard the ship 
were required to again reduce the temperature. Fruit transfer from refrigerated 
cars to nonrefrigerated ships lost its low temperature entirely within 2 or 3 
days. 

Comparisons of high-calciiim and dolomitic hydrated limes in bordeanx, 
zinc-lime, and iron-lime on cherry and peach, W. 0. Dutton and L. B. 
Fabish (Amer. 8oc. Eort, 8cL Proc., S2 (1935), pp. 186-190; als. in Michigan 
8 ta. Quart. Bui., 19 (1936), No. 1, pp. 60, 61). —Comparisons of high-calcium and 
dolomitic hydrated limes for the preparation of bordeaux sprays for Montmorency 
cherries and in zinc-lime and iron-lime mixtures as arsenical correctives for 
peaches showed that the dolomitic lime is equal to or possibly better than 
high-calcium lime in the manufacture of bordeaux for cherry spraying, and that 
for correcting arsenical injury to the peach high-calcium lime is better apparently 
in the iron-lime combination and dolomitic lime in the zinc-lime mixture. 
Bordeaux mixture, whether made from dolomitic or high-calcium limes, accentu¬ 
ated the effect of droughts. Premature leaf fall in the Montmorency cherry, 
caused undoubtedly by copper injury, was much more severe in midsummer 
with the high-calcium lime bordeaux than with the dolomitic lime bordeaux. 

Propagating low- and highbnsh blueberry plants by means of small side 
shoots, S. Johnston (Amer. 8oc. Eort. 8ci. Proc,, 32 (1935), pp. 372S75, figs. 
2; adft. in Michigan 8ta. Quart. Bui., 19 (1936), No, 1, p, 60). —^Newly formed 
straight, heel, and mallet side shoot cuttings of lowbush blueberries were set 
in granulated German peat moss, Sorbex, and a 50:50 mixture of German peat 
and acid sand. Good results were secured in all cases, with the highest average 
rooting percentage (81.7) secured with the heel cuttings. The mallet type gave 
the poorest results, with an average of 61.7 percent for the three mediums. The 
use of short laterals taken in early June thus permitted a more rapid increase 
than was possible with dormant hardwood cuttings where only a limited amount 
of material was available. In trials with varieties of highbush blueberry, such 
as Adams and Hubei, straight cuttings of the laterals gave better results than 
did heel or mallet cuttings. 

Three new raspberries share the limelight, G. L. Slate (Farm Res. [New 
Yorh State 8ta.]. S (1936), No, 1, pp. 11, JS).—Descriptive accounts are given 
of three new raspberries developed at the station, namely, Marcy, said to be the 
largest red raspberry growing at Geneva, Indian Summer, a new fall-bearing 
variety, and Sodus, a promising new purple raspberry. 

New purple raspberry should be isolated, L. M. Coolet (Farm Res, [New 
Yorh State 8ta,], S (1936), No. 1, p. 3, figs. 3)-—In this popular account the 
author points out that the Sodus variety is rapidly gaining favor but is sus- 
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ceptibie to mosaic infection from established plantings of the Columbian variety, 
all plants of which are said to carry infection. As a practical suggestion the 
author advises that Sodus plants should be grown as far as possible from the 
Columbian, a distance of 50 to 60 rods being highly desirable. 

The physiology and control of pecan nnt filling and maturity, A. H. Finoh 
and G. W. Vas Horx (Arizona 8ta, Tech. Bui. 62 (19oG), pp. figa. H ),— 

Stating that the failure of nuts to fill properly is a recognized and puzzling 
problem in pecan-producing areas of the southern United States, the authors 
present the results of studies with trees of the Burkett variety growing under 
different soil and cultural conditions. It was observed earlier (E. S. R., 75, 
p. 491), that, whereas a relatively high degree of vegetativeness was required 
for abundant blossoming, a relatively low degree of vegetativeness favored nut 
filling and maturity. Where moisture and nitrates, particularly, and phos¬ 
phates to a less degree were maintained at high levels, a relatively high degree 
of vegeiativeness resulted, and conversely where soil moisture and nitrates 
were maintained at a relatively low level, medium to low vegetativeness was 
obtained. 

The authors followed the various stages of filling and observed the first 
evidence of filling in the formation of a thin layer of gel on the inner wall of 
the seed coat. From 5 to 7 days later a conversion of the gel into a layer of 
white solid material was noted, and by chemical tests it was found that this 
change accompanied a conversion of sugars to fats. In nuts well filled at 
harvest the pri)cess of filling proceeded rapidly, whereas in poorly filled nuts 
the process proceeded at such a slow rate that filling was never completed. 
Practices or conditions which tended to reduce vegetativeness tended to increase 
the storage of carbohydrates during the summer, filling being apparently de¬ 
pendent ui)on (1) carbohydrates stored in the shoots or elsewiiere in early 
summer, and (2) carbohydrates moving directly from the leaves to the nuts. 
The storage of starch in fruit-bearing shoots was initiated in early summer 
and reached a maximum shortly before nut filling began. During nut 
starch diminished in the fruiting shoots but not in the vegetative nonfruiting 
shoots, where a maximum was reached in early autumn. The best-filled and 
the highest oil-containing nuts were borne by trees the shoots of which at¬ 
tained a high content of starch during the period preceding filling. The per¬ 
centage of oil in the kernels was found to vary inversely to the vegetativeness 
of the tree. Expressed on a percentage basis, the nitrogen content of the 
kernel indicated an inverse trend to that of oil. The phosphorus content of 
the kernel expressed either as percentage or as total amount per nut apparently 
bore no consistent relationship to vegetativeness of the tree or to oil content 
or filling. The practical applications of the study to commercial usage are 
discussed. 


Preheating gladiolus cornis, A. Laurie and G. R. Mann {Ohio 8ta. Bimo. 
Bui. 182 (1936), p. 117). —^Altair, Angola, and Alice Tiplady conns dug Septem¬ 
ber 10, stored in a potato storage, and then held in an incubator at 8a ®F for 
a period of several weeks prior to forcing In the greenhouse came into blossom 
approximately 1 mo. earlier than comparable corms that were not subjected to 
the preheating treatments. The production, number of flowers per spike, and 
length of stems were not significantly different in any of the treatments.' One 

mo. of preheating was apparently as beneficial as more time in stimulatina earlv 
blossoming. ^ ^ 


Flower seeds come under seed law, M. T. Munk (Farm Ses. (Neio Tork 
State Sta.], 3 (1936), yo. 1. pp. 8, 181.—51i!s Is a brief summation of information 
previonsl; published (B. f?. K., 75 , p. 206). 
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EOEESTRY 

[Forestry studies by the Vermont Station] {Vermont 8ta. Buh Jfil {19S6), 
pp. ?8, 29), —^Brief progress statements are presented on studies dealing with the 
value of different wave lengths of light in the synthesis of carbohydrates in 
various softwoods, the thinning of young Scotch and white pines, the effect of soil 
temperature on growth of forest seedlings, and the factors affecting natural 
leproduction in the forest. 

Application of the Koch profile method in the construction of visibility 
maps, C. Mlsavage (Jour. Forestry, 34 (1936), No, 9, pp. S70-872, figs, 2 ),— 
This contiibution from Pennsylvania State College suggests the technic for 
applying the Koch profile method in the construction of visibility maps. 

The influence of range plant cover on the rate of absorption of surface 
water by soils, C. K. Peabse and S. B. Wooixey (Jour. Forestry, 34 (1936), 
No. 9, pp. 844-Si7, fig- i).—^Measurements by the Intermountain Forest and 
Range Experiment Station on the absorption rates of surface water on carefully 
paired and comparable bare and vegetated plats showed a close relationship be¬ 
tween the rate of absorption of water by the soil and the presence and character 
of the plant cover. Soil differences were not a factor, as analyses showed the 
soils of the paired plats to be almost identical. Fibrous-rooted species were 
about 2.5 times as effective in increasing absorption as were taprooted plants. 
The numerous fine roots of fibrous-rooted plants provided numerous channels for 
facilitt'ting the entrance of the water into the soil. Since almost all the palat¬ 
able forage plants of the region are fibrous rooted, the authors suggest that 
water conservation and proper range management may well go hand in hand. 

Lethal high temperatures for conifers and the cooling effect of transpi¬ 
ration, II. L. Shiblby (Jour. Ayr. Res. iU. 8.}, 53 (1986), No. 4, pp. 239-258, 
fig. 1). —One to 4-year-old plants of red, white, and jack pines and white spruce 
were exposed to accurately controlled high temperatures in a water bath, in 
moist air, and in dry air. Resistance to excessive heat was found to increase 
with the increasing age of the plant and the increasing size or mass of the 
plant or tissue. The tops of plants were more resistant than the roots. Only 
slight injury was caused by .submerging tops of plants for 5 hr. in water at 
^4.5** C. (111.7® F.), but at 49® needles were killed with only 2 hours’ exposure. 
The maximum temperature which needles of similar plants withstood for 5 
hours’ exposure in moist air (relative humidity 85 percent) w^as 50® and in 
dry air (relative humidity 15 percent) 54®. The higher death point in dry air 
is attributed to the cooling effect of transpiration. Differences among species 
in their ability to withstand high temperatures were slight. Recovery from 
severe heat injury was associated epicormic sprouting from the massive 
portion of the stem. White pine and white spruce excelled over the other two 
species in this respect 

Effect of increment boring on Douglas fir, W. H. Metes and S. B. Haywabd 
(Jour. Forestry, 34 (1936), No. 9, pp. 867-869, fig .1).—Each of 30 second-growth 
Douglas fir trees growing on the Wind River Experimental Forest, Wash., rang¬ 
ing in diameter from 6 to 20 in. and comprising dominant, codominant, inter¬ 
mediate, and suppressed individuals, was bored at breast height on all four 
sides. One hole was plugged with a maple dowel, one with a twig, one with 
Che extracted core, and the fourth was left open. Observations 5 yr. later on 
felled trees shovred (1) staining of the wood around the hole by free resin, 
(2) extension of the heartwood periphery, (3) acceleration of growth in the 
immediate vicinity of the hole, and (4) usually the formation of callus over 
the unplugged holes. There was no value in <fiosing the hole^ as hardened 
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pitch soon sealed the openings. The danaage from increment borings is said 
to have little effect on the life of the trees or on their subsequent lumber 
value. 

A thinniTig experimont applied to timber stand improvement, G. A. Peabt 
S 02 t (Jout\ Forestry, 34 (193Si, Xo. P, pp^ 8jo-861, figs, 2), —^Remeasuremonts 
made in 1935 on sample thinning plats established in 1923 in a second-growth 
stand of ponderosa pine near Prescott, Ariz., showed that the thinning plats 
although lower in basal area after the original thinning had made the greatest 
increment. The larger trees in the thinning plats were found to be gaining in 
diameter as rapidly as the smaller trees. The unthinned plats appeared to 
have stagnated. In 1930 a second control plat was established on an apparently 
better quality site, but in 1933 the lowest increment was recorded on this plat 
liespite the fact that it had the greatest initial ba'ial area. The author points 
out that the rather low precipitation in northern Arizona may well have been 
the limiting factor. Measurements on trees selected because of their thrifty 
dominant growth showed them to be making a slightly higher rate of diameter 
Growth than the general run of trees of the same classes. The crop trees on 
the thinned platb made uniformly greater growth increment than did com¬ 
parable treeb on the unthinned plats. A type of thinning whidi embraces 
selected crop trees rather than the whole stand is conceded desirable in regions 
where low precipitation limits drastically the number of trees per acre. 

Some results of thinning in small pole stands of ponderosa pine in the 
Southwest, E. M. Hoenibrook (Jour. Forestry, 34 (1936), No. 9, pp. 862-866 ).— 
Studies in thinning plats established in 192G in north-central Arizona by the 
Port Valley Experiment Station in a 41-year-old natural stand of ponderosa pine 
fchowed that the mean diameter at breast height increment of crop trees on 
widely spaced plats was significantly greater than that of trees on plats of 
closer spacing and even more significantly greater than the mean increment 
of crop trees on the control plats. The mean difference between diameter 
increments of the narrow-spaced trees and the controls was not significant. The 
mean basal area increments of selected crop trees for the thinned wide-spaced 
plats were significantly greater than for either the narrow- bpacing or the con¬ 
trols. The differences in mean height increment for all three treatments were 
insignificant. 

Early snrrival of some pine interplantings in southern New Jersey, O. M. 
Wood (Jour. Forestry, 34 (1936), Xo. 9, pp. 873-878, fig. i).—Individual histories 
of several thousand pines interplanted during the years 1930 to 1033 on cut¬ 
over hardwood land show-ed heavj" losses from various causes, such as drought, 
animals, and insect.s. Although about 60 percent were alive in 1934, only 36 
percent were vigorous. Liberation cuttings will be needed to keep the planted 
pines growing vigorously in the future. Although the losses had been extremely 
severe, the author points out that the proportion of softwood seedlings in the 
stands had been substantially increased and that some of the planted species 
are superior to the native pines. 

Effect of fire in preparation of seedbed for longleaf pine seedlings, H. H. 
Chapman (Jour. Forestry, 34 (19S6), No. 9, pp. Observations on per¬ 

manent plats of Vioo acre established at Urania, La., demonstrated the fol¬ 
lowing facts: (1) Bare plowed soil is the most favorable germinating bed for 
longleaf pine, (2) the replacement following heavy grazing of broomsedge by 
carpet grass favors seedlings, (3) hardwood leaf litter is very favorable to the 
germination of longleaf pine. (4) pine straw is unfavorable, and (5) broom- 
^dge unburned long enough to form a mat of dead grass totally excludes seed¬ 
lings. Seedling exclusion is said to be purely mechanical in the presence of 
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<411 impeiTiou? blanket of dead vegetation. Properly timed and properly man¬ 
aged winter fires killed back the competing vegetation, checked brown spot 
disease, and prevented disastrous summer fires. 

Germination and survival of longleaf pine, E. G. Roberts {Jour, Forestry^ 
Zk {1936), yo. 9, pp, 8888o), —Sowings of longleaf pine made by Louisiana 
State University on unburned and burned over land near Bogalusa showed 
no germination whotsoever on either tjpe of soil unles'^ the beds were pro¬ 
tected from birds and rodents. On the protected beds the germination and 
survival were higher on the burned areas. Most of the losses on the burned 
plats, that is of seedlings germinating in December, occurred in January. 

Seedling-sprout growth of shortleaf and pitch pine in New Jersey, E. B. 
Moobe (Jour, Forestry, 3} (1936), A’o. 9, pp, 879-882), —Observations on an area 
in Burlington County, N. J, which was planted to shortleaf pine seedlings in 
3928 but was burned over in May 1930 when the trees were about 2 ft. 
high, showed in December 1930 dense clusters of sprouts developing from the 
root collars of the burned seedlings. Some <q?routs were 18 in. talL A count 
&ho\\ed 478 pines per acre, of which 65 percent were shortleaf and 35 percent 
I^tch pine from natural reproduction. The pitch pine was somewhat superior 
to the shortleaf. In the summer of 1932 the plat was partially cleared of 
hardwood sprouts. Records taken in the winter ot 3935-36 sliowed a loss of 
only 8 percent of the pines during the 5 yr. Pitch pine maintained its suprem¬ 
acy, but on the whole both species were making a good showing. 

Canadian woods: Their properties and uses, T. A. McElhannet et ai.. 
(Ottatoa: Canada Dept. Int,, For. 8erv., 1935, pp, XT-{-3^o, figs, [133]).—^This 
book contains data with respect to the properties and uses of Canadian woods 
required by those directly engaged in the wood-using industries. 

DISEASES OF PLANTS 

The Plant Disease Reporter, September 15 and October 1, 1936 (77. 8 , 
Dept. Agr., Bur. Plant Indus., Plant Disease Rptr., 20 (1936), Nos. 16, pp. 

270. figs. 11, pp. 211-282, fig 1). —^Among other items of current interest, these 
issues contain the following notes: 

No. 16. —^Bacterial wilt of corn in 1936 (reports by various individuals from 
Massachusetts, Connecticut, New York, Pennsylvania, western Maryland, Vir¬ 
ginia, Ohio, Michigan, Indiana, and Kentucky, concluding with a general sum¬ 
mary) ; watermelon diseases in Water Valley, Miss, (with anthracnose reach¬ 
ing an epiphytotic stage), by P. R. Miller; a nonparasitic trouble of watermelon 
in Georgia (apparently related to the water supply), by M. B. Hardy; vegetable 
diseases in Ohio (particularly bacterial canker and buckeye rot of tomato), 
by J. D. Wilson; tomatoes resistant to Cladosporium fulvunt leaf mold, by 
B. F. Guba; bacterial canker of tomato prevalent in Maryland, by H. A. Hunter; 
the pea mosaic situation in New York State in 193G, by A. L. Harrison; the 
occurrence of peach scab in Oregon, by S. M. Zeller; the raspberry disease situa¬ 
tion in tlie Hudson Valley, N. Y., by L. M. Cooley; the first report of Verti- 
cillium wilt of strawberries from Oregon, by S. M. Zeller and L. B. Weaver; 
a hop disease survey in New York State in 1936, by R. O. Magie; miscellaneous 
notes on plant diseases in Mississippi, by P. R. Miller; and status of the 
Dutch elm disease, by R. P. White. 

No. 17. —Observations on cotton diseases in the Mississippi Delta, by P. B. 
Miller; will heaf and dry weather kill Venturia inaequalisf by H. W. Ander¬ 
son ; further observations on silver leaf of fruit trees in New York, by B. M. 
Hildebrand; boxwood (Buxus) diseases in Virginia, by J. G. Harrar and S. A. 

110187—87- i 
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Wingard; Cercospora calendiilae leaf spot of Calendula in Virginia and pow¬ 
dery mildews {Erysiplie spp.) collected in Virginia, both by J. G. Harrar; and 
notes on the condition of Zostera marina In Buttermilk Bay, Mass, (with spe¬ 
cial reference to ^read and to disease), by N. B. Ste\ens. 

The mechanism of immunity in plants [trans. title], M. Asata (Bol, l8t. 
Sieroterap, Milan., 14 {1935), Xos. 6, pp. 558-577; 7, pp. 682-698, pis. 6; Oer. 
ads., pp. 692, 693 ).—^By means of root absorption bean plants were “vaccinated” 
with various mycelial extracts of Botrytis cinerea. A portion received no 
further treatment, some were wounded under sterile conditions, others were 
inoculated with this fungus through wounds, and the behavior of the three 
lots and of nonvaccinated controls was compared. The methods and technic 
are detailed. The vaccinated plants succumbed much less frequently than tlie 
controls. Material of the three lots—^flxed, sectioned, and stained—^was com¬ 
pared microscopically as to the nature of the defensive barrier developed around 
the infection focus, of the cell wall thickenings and contents, and of the intra¬ 
cellular precipitates, as well as to the appearance of the specific cell “organs” 
(vacuoles, nuclei, plastids, and chondriosomes) and the general host-parasite 
relations. 

The results led to the belief that the defense reactions are only in part of 
traumatic nature. A form of congenital immunity appeared to exist in the 
nonvaccinated plants, but in the vaccinated plants the defense reactions were 
much more rapid and intense, leading to a condition of “hypersensitivity.” The 
scanty growth of the fungus and other reactions in the vaccinated plants sug¬ 
gested that the basis of the resistance lay not solely in any acquired im¬ 
munity but that it was conditioned by histocytological factors. The hypothesis 
of microbicidal substances secreted by the ceils of the defense barrier under 
the stimulus of infection is advanced, and it is believed that the condition 
here concerned i.«5 an “immunity through hypersensitivity”, a type well kno\\m 
in animals for both the acquired and congenital forms. 

The position of the immunity problem in the virus diseases of plants 
[trans. title], J. G. O. Botjts {Tijdsclir. PJantenziekten, 42 {1936), No. 1, pp. 
1-9 ).—This is a review of the more recent findings, with a bibliography of 11 
titles. 

Recent work on the plant viruses, K. M. Smith {Cur. SgL [/ndia], 4 {1936), 
No. 8, pp. 565-569).—^This is a general review. 

The vims diseases of glasshouse and garden plants, K. M. Smith (ScL 
Eort. [Wye, Kent, Eng.], 4 (1936), pp. 126-140. figs. 8).—This is a general ac¬ 
count of the tomato g)otted wilt vii-us, cucumber mosaic virus 1, cabbage 
mosaic virus, the virus mosaic or stripe disease of bulbous plants, virus 
diseases of lilies, and virus disease of zonal pelargonium. Discussions of the 
various hosts and of control measures are included. 

Vims diseases of East African plants, IV-Tl, H. H. SiORBr {Mast African 
Agr. Jour., 1 {1936), Nos. 4, pp. 333-337, figs. 9; 6 , pp. 471-475, figs. 4; 2 {1936), 
No. 1, pp. 34r^9, figs. 5).—Continuing this series (E. S. B., 74, p. 792), the author 
discusses in part 4, A Survey of the Viruses Attacking the Gramineae, the 
common sugarcane mosaic group, “Agaul” mosaic, the streak group, “R. P. 8” 
streak stripe disease, and a new mosaiclike disease of maize shown to be due 
to a virus transmitted by a species of CicaduJina; in part 5 , Streak Disease of 
Maize, the distribution of maize streak in Africa, the effects on the plant, 
transmission by insects, the host range, recognition of the disease, and control; 
and in part 6, A Progress Report on Studies of the Disease of Cassava, the 
mosaic groups, the brown streak virus (recently recognized), and control 
measures for the virus diseases of cassava. 
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Preliminary notes on the Tims diseases of some economic plants in 
Kwangtnng Province, W. T. H. Ho and L. Y. Li {Lingnan 8<>i, Jour,, 15 {19BS), 
Yo. 1, pp. <57-78, figs, 12; Chin, als,, p. 78), —^This paper is stated to present a 
collection of data obtained mostly by field observations during the preceding 
few months on vims diseases of peppers (Capsicum spp,), papaya (Carica 
papaya), rattlebox (CrotaJaria saltiana), cucumber, fig (Ficus carica), tomato, 
mulberry (Moi'us alba), tobacco, bean (Phaseolus vulgaris), eggplant, potato, 
sugarcane, and sweet com. 

A snrvey concerning a native pathogen, Armillaria mellea, J. L. Hewitt 
(Calif, Dept. Agr, Bui,, 25 (1936), Xo, 2, pp, 226-234, figs, 5), —^This reports the 
results of a survey of some 80,000 acres of citrus, walnut, and other groves in 
Orange County containing local infection areas of A, mellea during the winter 
of 1938-84: and backed by 5 yr. of observation. The data presented concern 
the wild and cultivated hosts and their susceptibility, the distribution of the 
disease, nursery infections, and recommended control measures. 

Chemical composition of Bacterium tumefaciens, E. Chaboaff and M. Le- 
vnras (8oc. Expt. Biol, and Med. Proc., 34 (1936), Yo. 5, pp, 875-877).—^This is a 
preliminary report on analyses of the acetone-soluble fat, polysaccharide, and 
phosphatide of this organism, and of initial tests on Paris daisy, geranium, and 
Ricinus as apparently indicating that the phosphatide acts as a growth 
stimulant, whereas the fat is much less active. 

The behavior of different forms of Solanum demissnm to four different 
lines of Phytophthora infestans [trans. title], R. Schick and P. Schapek 
(Zuchter, 8 (1936), Ros. S, pp, 85-78; 4, pp, 102-104), —^The results of inocula¬ 
tions of various forms of 8, demissum with P, infestans (here tabulated and 
discussed) indicated that besides those which are completely resistant there 
are also forms completely susceptible, and still others which are resistant to 
some races of the fungus but not to others. Besides the forms homozygous for 
resistance, there are niunerous others which show cleavages in their bdiavior 
toward various lines of P. infestans. Therefore, any 8, demissum material to 
be used in the breeding of P/i]^fophfftom-resistant cultivated potatoes must first 
be tested against different lines of the fungus, and it is possible to isolate 
homozygous strains which are suitable for a test collection. By crossing within 
the species it is also possible to study the genetics of Phytophthora resistance 
without the cytologically conditioned disturbances present in species crosses. 

The relations of 8, antipoviohii, 8, ajuscoense, and R. verrucosum to P, inr 
festaiis appeared to be similar, although there were at hand no forms of these 
species resistant to all known lines of the fungus. 

Mode of penetration and of progressive invasion of fire-blight bacteria 
into apple and pear blossoms, H. R. Rosen (Arkansas 8ta, Bui. 331 (1936), 
pp, 68, figs, 77).—^As a result of this study, the following conclusions are drawn: 

The nectarial region of pear blossoms (unlike apple) resides in an open, 
shallow, fully exposed, saucer-shai)ed tissue, and the nectar droplets are 
excreted through stomalike structures (“nectarthodes”), which often occur at 
the base of deep depressions. The fiow of nectar appears to be regulated in 
the same manner as that of air or water vapor through stomata. The only 
openings free from cuticular covering—as avenues of bacterial invasion of 
nectarial tissue—are the nectarthodes. Beneath the epidermal cells lining the 
nectarial region is a zone of tissue probably functioning in the formation of 
nectar. This is a very receptive region for the growth of Bnoinia amylovora 
(^Bacillus amylovorus). Within from 24 to 48 hr. after inoculation of nectar- 
secreting pear blossoms, the bacteria may be found in great numbers in local¬ 
ized areas on the nectarial tissue, their surface growth correi^nding, in gen- 
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tral, to the areas oeouiaed Ij ihe nectar droplets. Bacterial extensions were 
traced thronsrh the ^r^Iard-c^*ll and into the chambers below the 

nectarthodes. Their entrance Is cGn.sidercHl to be in the nature of a saprophytic 
fifrowth through a natural opening, but their i)rugressive invasion was ac¬ 
companied by discoloration, pla^molysis, coagulation, and disintegration of the 
protoplast® in the ImmediaTo vicinity of the chamber. Aside from the pass¬ 
age through intercellular spaces, tissue invasion also involved localized dis¬ 
solution of middle lamellae and delicate cell walls and even invasion of 
protoplasts, the latter being seen in infections not over 4S hr. old. 

The neetarial tissues of normal ai>ple f»los®oms revealed essentially the same 
ftnictures. When fully opened apple blossom*? were sprayed with pure cul¬ 
tures, penetration uct^urred more frequently on stigmas, anthers, outer re¬ 
ceptacle walls, and calyx h^he® than on neetarial tissues. The mode of 
invasion of neetarial tissues was essentially the same as in pears. The stigmas 
were especially receptive to invasion, and within the stigmatic and stylar 
tissues progres.'^ive penetration was chiefly via the intercellular spaces, with 
localized di>*solution of middle lamellae and wedging of bacterial strands 
between the cell walls. Oien ai)ple anthers also served as excellent avenues 
of invasion. After passage down the lengths of the fllaments, the bacteria 
were observed in tbe receptacle. 

The data indicate that if blossom blight of pears is to be controlled by 
germicidal sprays, it is essential that the neetarial disks be covered. In 
apple blossoms, a protective covering, particularly on stigmas and anthers 
rather than on neetarial surfaces, is especially indicated. 

OTersummering of iire-blight pathogen, spraying for control of fire 
blight, and abscission induced by Erwinia amylovora and Phytomonas 
syringae, H. R. IlosEX {Arlcapsn^ h'fe. BuL JaO {1936), pp. 60, figs, 15).-—There 
was a gradual reduction in the number of cases in which E, ainylovora 
i=BaciUus amifiovorns) was still viable in infected twigs and limbs as the 
summer advanced, and in September, of 165 blighted limbs and twigs studied, 
none yielded viable cultures. Blighted limbs and twigs of the pear and apple 
varieties commonly groum in Arkansas are thus not nearly so important as 
sources of inoculum for succee<ling years as in regions of shorter growing sea¬ 
sons or as in certain Pacific pear-growing areas. No correlation was noted 
between the amount of fire blight on individual trees in one season with that 
of the succeeding season. 

The results of spray tests for the control of fire blight (particularly blossom 
blight) in four successive years were compared, and the details are presented 
for three of these years. Trees sprayed with bordeaux mixture in the cluster- 
bud stage, calyx stage, and in the first cover spray (but not in the open- 
blossom stages) showed no better control than the lime-sulfur-sprayed controls. 
Trees sprayed with copper phosphate mixture, with and without two open- 
blossom sprays, showed such irregularity in control that no conclusions ap¬ 
peared warranted. In the 1935 tests the two open-blossom bordeaux sprays 
were responsible for the control of blossom blight and, indirectly, of that 
obtained for twig blight. In most of the years for which data were obtained, 
the amount of bordeaux russeting was negligible. In 1935 it was exceptionally 
severe, but was of no economic importance. For other apple-growing areas, 
particularly with strict grading, russeting to this extent would seriously reduce 
the value of the fruit. If fire blight is a serious problem, 1-3-50 bordeaux 
mixture, applied at least twice while the blossoms are wide open, should be 
given a thorough triaL Fruit setting appeared to be superior on trees sprayed 
with the weak mixture. 
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E. amylomra and P. syringae (=Bacterium syringae) were at times found 
in a liigh percentage of blossoms that bad failed to set. It seems possible that 
tlxe better set noted in the spray tests aimed primarily at control of blossom 
blight may have been due in part to control of abscission induced by these two 
pathogens. Even where there wore no evidences of fire blight or blast, two 
open-blossom boi*deaux sprayings would probably give a better set of fruit. 

Copper sulfate, at the same strength as in 1-3-50 bordeaux mixture and in¬ 
corporated in a vegetable medium otherwise promoting good bacterial growth, 
completely inhibited these two pathogens. Five mg of dried 1-&-50 bordeaux 
film was lethal to a population of about 10,000 bacteria in 10 min. Similarly, 
copper phosphate mixture was also lethal, but a dry film of copper oxide mix¬ 
ture of like weight was toxic to only SO percent of such a population in 10 min. 
and was not completely lethal even in 30 min. With the bacterial population 
greatly increased and the amount of a dried film of copper phosphate mixture 
slightly reduced, the toxicity diminished within given time intervals. Com¬ 
parisons between copper phosphate and copper oxide mixtures with and without 
lead arsenate indicated that the last named, applied with these sprays, possessed 
no toxicity for E. amylovora. 

The toxicity of certain chemical agents to Erwinia amylovora, G. W. 
Keitt, J. a. Pinckard, L. Shaw, and A. J. Rikeb {Jour. Agr. Res. [U. 8.], 53 
(1936), No. 4, pp. 307-817). —^The toxicity of each of 24 chemical compounds and 
several spray preparations to E. amylovora [^Bacillus amylovorusl was studied 
at the Wisconsin Experiment Station under rigidly controlled conditions. Of 
these materials, salts of silver and mercury proved most toxic. Lime-sulfur at 
1-20 (twice the common summer spray strength) was nontoxic. Bordeaux and 
zinc sulfate-lime spray preparations were lethal at less than the concentrations 
commonly employed. For each material tested, details are presented with rela¬ 
tion to its comparative toxicity and its possible practical application. 

Fungicide No. 66, J. F. Adams and C. N. Pbiode {Peninsula Hort. 8oc. 
[jDeZ.] Trans., 49 (1935), pp. 40-45). —^In this investigation by the Delaware 
Experiment Station, a special study of the possible value of new detergents 
or their derivatives as fungicides was undertaken. The earlier work, done with 
sulfated lauryl alcohol, was followed by studies of several new types of deter¬ 
gents, one of which, an organic sodium sulfonate provisionally designated as 
Detergent No. 66, proved to be outstanding in performance of toxic efSciency 
as shown by laboratory tests with spores of Macrosporiuni solani and Glomer- 
ella cingulata. Further tests against various fungus diseases in greenhouse 
and field led to the conclusion that this new synthetic material has promis¬ 
ing possibilities for use in fungicidal sprays. It has no conspicuous residue, 
is compatible with insecticides, and possesses some contact insecticidal 
properties. 

A new copper fungicide, J. F. Adams and A. A. Nikitin {Peninsula Eort. 
8oo. [jDe7.] Trans., 49 {1935), pp. 73-80). —^The main objective in this study by 
the Delaware Experiment Station was to develop a new copper fungicide elimi¬ 
nating the hazards now connected with the use of bordeaux mixture and other 
standard copper fungicides in fruit spraying. Details of the chemical and 
technical studies will be presented later, but it is here stated that the new 
preparation is a synthetic copper zeolite—a very fine bluish powder contain¬ 
ing about 23 percent of metallic copper, combined with ingredients rendering 
it nonhygroscopic and noncaustic. Thorough testing under field conditions for 
3 yr. in comparison with other copper and sulfur preparations is b^eved to 
have established a basis for its wider use, both commercially and experi¬ 
mentally. Under average conditions, control of fungus diseases may thus be 
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attained with only half the amount of metallic copper generally used in 
bordeaux mixtures. 

A method for the detez'mination of the relative toxicity of insecto- 
fiingicides to plants [trans. title], K. I. SibachitskiI { Stsatschitzkt) and 
S. M. Mashtasov (Maschtakow) iTrudu yaucJi, hiiit Vdoibr, i Insektofmgisid. 
\Tram. ScL Inst. Frrt. and JnscciOTungicides IMoslcva]), Xo. 123 (1935), pp. 
?7u-.3?7, fig. 1: Ger. p. 291 \.—A method is described for the determination 
of the toxicity of preparations according to their action on germinating pea 
roots, and the results by this method are compared with estimations of the 
injuriousness from the ‘‘burned’* areas induced. In this way a laboratory 
method of evaluation is worked out. 

The incorporation of direct with protective insecticides and fungicides.— 
I, The laboratory evaluation of water-soluble wetting agents as constitu¬ 
ents of combined washes, A. C. Evans and n. Mat.tin (Jour. Pomol. and Hort. 
Sci., 13 i 1035 f. Xo. 4, PP* 261-292. pis. 2. figs. 4>-—^Por use in the study of various 
materialb available as “spreaders’* in combined spray<, a laboratory method is 
presented for the determination of spray retention. Materials of possible value 
as si>readers are clas.«sified on a structural basis, and analytical data of those 
selected for preliminary trials are recorded. Thus studied, the various physi¬ 
cal proijerties examined (viz, spray retention, area of spread, contact angles, 
and surface tension) all arranged the materials tested in the rough, general 
order uf activity, but except for these correlations the determination of any 
one characteristic proved insufficient for a general assessment of wetting and 
spreading properties. The results suggest that with materials of similar molec¬ 
ular structure it may be possible to generalize on the behavior as a spreader 
and W'etter from a limited number of laboratory-determined properties. 

Observations on some Fusarium diseases of cereals in France [trans, 
title], A. L. Grror (Rev. Path. Teg. et Ent. Agr. Frajice, 21 (1934), No. 4, pp. 
143-lSfl pL 1. figs. 10 \.—Cereal crops in France frequently exhibit diseases, 
espei'iany at the base of the stem, accompanied by the development of Fusarium 
species and often associated with take-alL the symptoms of which are here 
difCeientiated from the Fusanum-miluQed malailies. All the Fusarium forms 
encountered have been relegated either to F. JierOarum (section Eoseum) or to 
F. cuhnorum (section Bisvolor), and the morphological and cultural characters 
of the forms encountered were studied and are described in detail, together 
with the symptoms induced in the host. 

Causes of the mass affection of oats with crown rust (Puccinia coro- 
uifera Kleb.), in 1933, in the region of Voronezh, M. V. Gorlenko (Bot. 
Zhur. B. 8. B. R. iJovr. Bot. U. R. 8. S.), 20 kl935), Xo. 5, pp. 425-iS6, fig. I; 
Eng. als., p. 4S(?».—The mass infection reiiorted is attributed to the abnormaUy 
abundant rainfaU and the high humidity prevailing in 1933, and the direct 
source of infection to Rhamnus cathartica. 

The two critical periods of infection for oats are said to be the time of 
dispersal of the aeciospores during late May and early June and the time 
of mass formation of the urediospores from late June through the first part 
of July. 

Warm weather, w-ith rains anl fogs, from mid-March through April is said 
to insure a high germination of teliospores before the buckthorn leaves have 
opened, thus reducing the infection in this host On the other hand, a cold 
winter followed by warm rains beginning at the close of April promotes 
teUo^re germination at about the time the buckthorn leaves are opening. 

The climatic relations for Puccinia graminis are believed to be similar. 
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Reactioii of the Victoria oat variety to crown rust, H. C. Mttkpht (PUyto- 
pathology, 26 {1936), Ko. 4, pp, 396, 597).—The original stock of Victoria (C. I. 
2401), an oat variety highly resistant to crown rust {Puccinia coronata avenae), 
loose smut {Ustilago avenae), and covered smut {U. Icvis), contains some 
lines which, although morphologically similar, are susceptible to one or both 
of these diseases. It is suggested in this contribution by the Iowa Experiment 
Station in cooperation with the XJ. S. D. A. Bureau of Plant Industry that oat 
breeders use for parental material only lines of Victoria Isnown to be resistant 
to crown rust and smut.— {Courtesy Biol. Ahs.) 

Oat leaf infection by Ustilago avenae (Pers.) Jensen, B. B. Mundkub 
{Indian Jour. Ayr. ScL, 5 {1935), No. 0, pp. 745, 746, pi. 1). —This is a report of 
V. avenae, rather rare in India, as infecting five oat varieties recommended 
by G. M. Peed as differentials for the determination of physiologic races of 
covered smut and obtained from him. On three of these varieties, not only 
the panicles but also the upper leaves were attacked. 

The influence of seed hulling on loose smut in naturally inoculated oats, 
V. P. Tapke {Phytopathology, 26 {1936), No. 6, pp. 588-595).—Seed of 10 lots 
of naturally inoculated oats was sown in the field and greenhouse at Rosslyn, 
Va., and 7 of these lots also in the field at Aberdeen, Idaho, the seed hulls 
being left attached to, or removed by hand from, the caryopsis. 

The degree of reduction in smut resulting from removal of the hulls varied 
widely, both within individual lots grown under different conditions and between 
different lots grown under similar conditions. In one lot the i)ercentage of 
reduction resulting from removal of the hulls varied from 2.1 to 90.2 in the 
three experimental locations, and in different lots grown under similar con¬ 
ditions wide variations in smut reduction from hulling also occurred. In 
general, relatn ely unfa^ orable conditions for smut were more acutely reflected 
in plants from hulled than from nonhulled seed. Evidently the removal of 
llie hulls brings into play factors in addition to reduction in load of inoculum 
carried by the hulls. In oat smut studies, the common practice of apply¬ 
ing dry spores to the surface of seed with or without the hulls does not in¬ 
volve protection of the inoculum by the hulls as in nature and introduces other 
unnatural factors. A study, under various conditions of seeding, of the com¬ 
parability of results from different methods of seed inoculation with respect 
to the positional relation of inoculum and hulls would seem desirable. 

The effect of several collections of Tilletia tritici and T. levis on the 
morphology of spring wheats, O. S. Aamodt, J. H. Tobrib, and K. Taxahashi 
{Phytopathology, 26 {1936), No. 4, PP- 344-359, figs. 2). —^A comprehensive statis¬ 
tical study was made on the variation in morphology of six wheat varieties 
inoculated separately with four collections of T. levis and one of T. tritici. 

Infection with either Tilletia sp. resulted in a reduction in the culm length, 
but no significant differences were obtained in the degree of stunting. The 
varieties responded somewhat differently in the degree of stunting induced by 
the several collections of bunt fungi. The stunting of inoculated, nonbunted 
plants indicated that nearly all plants become infected when inoculated. The 
infected spikes of the more susceptible varieties Reward, Little Club, and 
Kota showed considerably more spike elongation than the more resistant varie¬ 
ties Pentad, Hope, and Garnet. The «jhape and size of the bunt balls appeared 
to depend more on the wheat variety than on any inherent tendency of the 
fungus. The range in size of bunt balls for all collections was the same, but 
the averages for those of T. tritici were slightly smaller and rounder than for 
those of T. levis. No general association was found between culm length, 
spike elongation, and bunt-ball shape. 
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Two years* field experiments in the bunt control (Tilletia tritici) of 
winter wheat Sdel Spp by means of different seed treatments, conducted 
1932-33 and 1933-34, K. Zaleski and J. Dobywalski {Rocz. Naiik Rolnicz, 
i Le&ni/ch {Polish Agr. and Forest Ann.), 3o {193o), No. S, pp. 40-^53; Eng. 
abs., pp. 455).—In these tests over two seasons, eight dust and six wet 
seed treatments were used, compribing some of the best classical methods in 
use in Germany, Ameru*a, and Poland and including the new Polish “413 a” 
fungicide. All g.ive good results, and it is concluded that the one to be recom¬ 
mended is the one that can be used at the lowest cost locally. 

Ijaboratory testing of seed disinfection.—Against wheat bunt [trans. 
title], F. PiCHLEB (Ztschr. Pflansenkranlc. u. Pflanzenschutz, 45 (1935), No. 3, 
pp. 113-131). —Citing 39 German publications dealing with fundamental phases 
of this problem, together with his own work, the author discusses his concep¬ 
tions of research on chemical seed disinfection. Purely chemical studies of the 
preparation of disinfecting materials and careful study of their effects on seeds, 
seedlings, and disease organisms, especially under the complex influence of soil 
environment, are needed. Apparatus and methods are described in detail for 
the coordinated control and study of time of treatment, humidity, chemical 
concentrations, uniformity of seed, prestorage and afterstorage of seed, and 
culturing of treated seeds. Mathematical methods for calculating results are 
discussed and suggested formulas presented for separating the effects of dif¬ 
ferent factors on seed germination and efldciency of disinfection.— (Courtesy 
Biol. Ahs.) 

Factor relations in wheat for resistance to Puccinia gramiuis tritici, 
Puccinia glumarum, audl Eryslphe graminis, K. W. Neatby (Phytopathology, 
26 (1936), No. 4, pp. 360-314).— the cross H-41-24XMarquis the seedling 
reaction to P. glumarum was found to be closely associated with the mature- 
plant reaction to P. graminis. In the group of lines with mature-plant re¬ 
sistance to P. graminis all lines susceptible to E. graminis were resistant or 
moderately resistant to P. graminis f. 36, and all lines susceptible or semi- 
resistant to form 36 were resistant to E. graminis. In MarquilloXH-44-24 
semiresistance to P. glumarum was found to be associated with the mature- 
plant resistance of H-44r-24 to P. graminis. Resistance in the seedling stage to 
form 52 of P. graminis was associated with susceptibility to P. glumarum, and, 
likewise, susceptibility to form 52 was associated with resistance to P. 
glumarum. In Garnet X Double Gross the relationship between the seedling 
reactions to P. graminis f. 35 and P. glumanim w’as similar to that found in 
MarquilloXH-44--24 in regard to P. graminis t. 52 and P. glumarum. Sus¬ 
ceptibility to P. graminis f. 21 was associated with red pigmentation of the 
straw. 

“It is concluded that the relationships described are more probablj" due to 
a pleiotropic effect of the genes concerned than to genetic linkage.” The sig¬ 
nificance of the results in regard to the nature of rust resistance is discussed 
briefly. 

The breeding of spring wheat for resistance to loose smut and brown 
leaf rust [trans. title], A. P. Shekhxjedin (SeleJi. i Semen., No. 1 (1936), pp. 
19-24)* —^Records are given of hybridization work in U. S. S. R., beginning in 
1929 and carried through 1935, relative to the development of wheat strains 
resistant to lUstilago tritici'] and (Puccinia tritieina]. 

Fatigue of alfalfa soils: Causes and remedies [trans. title], A. Demolon 
and A. Dxjnez (Compt. Rend. Acad. Agr. France, 22 (1936), No. 15, pp. 519-588).— ^ 
Inoculation permitted alfalfa to succeed at points where this crop formerly 
succeeded but was abandoned because of repeated failures due to the disap- 
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pearance of the root-nodule bacteria from the soiL It is concluded that this 
disappearance, often attributed to soil acidity, was in reality of bacterlophagic 
origin coupled with the too long continued growing of this crop on the same soil. 
Inoculation, combined with a judicious selection of «!eerl, retarded the appear¬ 
ance of fatigue and diminished considerably the time required between alfalfa 
crops. The less the soil has been contaminated by bacteriophage, the more 
quickly does it again offer favorable conditions for the functioning of the bac¬ 
terial symbiosis. 

Xew observations on bacteriophage and fatigue of soils in alfalfa [trans. 
title], A. Demolox and A. Dunfz {Ann. Agron. [Par/s], n. set'., 6 (1936), No. 5, 
pp. figs. 3). —The essentials of this article are given above. 

The problem of acquired immunity in plants: A^accination of beans 
against mold infection [trans. title], A. Kaliaew, A. Krawtschenko, and 
N. Smibnowa {ZentlL Bakt. [etc.], 2. A6t., 92 (1933), No. 8-12, pp. 209-220).— 
The authors report that by the vaccination of different bean varieties with 
filtrates of bouillon cultures of Botrytis cinerea added to the soil or water 
culture in which the plants were growing a heightened resistance to subsequent 
infection as compared to the controls was obtained. 

Potash and cotton wilt in central and north Mssissippi, L. E. Miles 
{Better Crops With Plant Food, 20 {1936), No. 10, pp. 11-13, figs. 4).— 

Continuing previous work in southern Mississippi fE. S. R., 75, p. 644), tests 
(1928-31) are described as showing that the same effects are produced by potash 
on soils of various tj’pes in other parts of the Slate. For example, in one test, 
with an increase in potash from 0 to 8 percent, with the proportion of nitrogen 
and phosphorus remaining constant at 4 and 8 percent, respectively, the average 
wilt infection was reduced from 31.67 to 7.81 percent, and the average yield of 
seed cotton per acre was increased from 496.9 to 806.23 lb. Similar increases 
in the nitrogen content reduced the viilt infection only from 11.52 to 8.74 
percent, with a yield increase of only 28 46 percent, while increases in the phos- 
jihorus content from 4 to 10 percent appeared to have relatively little influence 
on the amount of infection. 

The results of these studies to date indicate that losses from wilt may be 
very materially reduced in the soils of southern, central, and northern Mississippi 
by the use of a suitably adapted variety of cotton possessing a relatively high 
resistance to wilt, together with a fertilizer containing an adequate amount of 
potash in a properly balanced formula. In most cases this will mean a material 
increase in the percentage of potash over tliat ordinarily used. 

The significance of the fnngns disease cotton wilt for Pern [trans. title], 
M. E. Odbiozola {Bol. Co. Admin. Guano [Lima, Peru], 11 {1935), No. 8, pp. 
383-394). —^This is a general discussion of the disease and factors influencing 
its depredations in Peru, including the question of resistant varieties. 

The effect of crazy top disorder on cotton plants and its control by irri¬ 
gation management, O. Hope, C. J. King, and O. Paekee (Z7. 8f. Dept. Agr., 
Tech. Bui. 515 {1936), pp. 44, figs. 22). —This account gives the history of the 
disease, notes its occurrence in Pima cotton at the seed farm, Sacaton, Ariz., 
describes the symptoms, and gives the results of studies involving the physiology 
and morphology of the disease, the chemical composition of normal and dis¬ 
eased plants and plant parts, and the results of irrigation experiments. 

Probably because of their higher sterility, crazy top plants attained greater 
height than normal ones, but the bracts and petals averaged smaller. A large 
proportion of the bolls reaching maturity on affected plants showed injurious 
effects of the disorder. Various forms of cross grafting and budding between 
normal and affected plants failed to transmit the disease. The chemical analyses 
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suggested that imperfect translocation of nutrients to the immature fruits of 
affected plants may influence the excessive shedding of squares and bolls and 
the poor development of the bolls that are retained. Apparently there was a 
tendency for the ash constituents and nitrogen to decrease with approaching 
maturity. Applications of various fertilizer elements and of chemicals such as 
ferrous, manganese, or zinc sulfates, or borax were ineffective in preventing or 
controlling the disorder. 

The results of the irrigation experiments indicated that the incidence of 
crazy top was related in some way to the checking of growth from water short¬ 
age and tlie resumption of growth with restoration of abundant moisture. It is 
not indicated, however, that water shortage is the only factor involved in 
inducing the abnormalities characterizing the disorder. The information at 
hand suggests the practicability of preventing crazy top on these highly cal- 
<*areous soils by irrigating with sufficient frequency to prohibit a checking of 
growth during the summer months. 

Progress in hop disease control, R. O. AIagib {Farm Res. [New York State 
Sta.], S {1936), Xo. 1, pp. 1, 10, if).—The author briefly discusses work in prog¬ 
ress with the three major hop diseases of the State, viz, downy mildew, 
powdery mildew, and a recently discovered virus disease which causes the plant 
to grow poorly and to produce fewer and smaller cones or none at all. As 
tested for the past 2 yr., red copper oxide was as effective as bordeaux mix¬ 
ture in controlling downy mildew without the stimting effects of the latter 
spray. 

Sclerotiniosd of lettuce in Arizona, J. G. Brown and K. D. Botleb {Arizona 
Sia. Tech. Bui. 63 {1936), pp. 4^6-506, figs. 21). —^The cause of this disease in 
Arizona is said to be Sclerotinia sclerotiorum, 8 . minor and 8 . intermedia 
(causing similar conditions) not yet having been recorded for the State. The 
disease and its cause are described and illustrated, and the importance, the 
relations to enA-ironuieutal ct»n»litions, control, and the other hosts of the fungus 
are discussed in detail, with special reference to Arizona conditions. Experi¬ 
ments are reported which demonstrated that the commercial fertilizers com¬ 
monly used in lettuce fields cannot be expected to kiU the sclerotia. Sulfuric 
add and a commercial disinfectant consisting of a solution of mercuric chloride 
in hydrochloric acid were outstanding among the soil disinfectants tested. 

What is the cause of marsh spot of peas? M. P. Lohnis {Tijdschr. Planten- 
ziekten. 42 {1936h Xo. 6, pp. 159-167; Eng. abs., pp. i6*5, 166). —^Analyses of 
normal and affected pea seeds showed no significant differences in boron content, 
but the mean values for all samples tested gave a higher manganese eontout 
in the sound than in the diseased peas. This result is considered to give pre¬ 
sumptive support to the idea that manganese defidency causes marsh spot. 

Marsh spot in pea seeds: Is it a deficiency disease? G. H. Pethybbidge 
{Jour. Min. Apr. [Qt. Brit.'\, 43 {1936), Xo. 1, pp. 53-58). —^Following a brief 
review of tlie present literature on marsh spot, the author describes preliminary 
tests in which applications of manganese sulfate materially reduced the per¬ 
centage of the disease in a seriously affected field. This trouble is also compared 
to the gray leaf disease of oats (now known to be a manganese deficiency dis¬ 
ease), which was present adjacent to the pea planting above noted. 

Pea mosaic and its relation to other legume mosaic viruses, W. J. Zau- 
mbteb and B. L. Wade {Jour. Apr. Res. [U. S.], 53 {1936), Xo. 3, pp. 161-185, 
figs. 4)'—Cross-inoculation studies indicated that the mosaic viruses of red 
clover, white dover, white sweetclover, and alsike clover are infectious to pea. 
Pea mosaic has been found wherever xjeas are grown, but it seems to be more 
serious Id sections where market garden varieties are used. 
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Under certain environmental conditions and on certain varieties the viruses 
of the several legumes may produce symptoms resembling those of common 
pea mosaic. By use of the Dwarf Telephone, Tall Telephone, and Green Giant 
pea varieties, the mosaic viruses of wliite clover, white sweetclover, and alsike 
clover can be differentiated from those of pea and red clover mosaics. The 
symptoms induced by the mosaic viruses of pea and red clover are similai*, 
and it is believed that the two viruses are Identical. In addition to the mottled 
symptoms induced by all of the legume viruses when inoculated to pea, the 
mosaic vi rases of white clover and of white sweetclover induced necrotic lesions 
on inoculated leaves and stems. 

Susceptibility and resistance to the several viruses were studied in 42 pea 
varieties. The highest percentage of varieties not infected by the different 
viruses was found in the canning group. In addition to symptomatological 
differences, the several viruses can be separated on the basis of the reaction of 
several bean varieties and of Vida faha, "Out of a total of 3,057 seeds collected 
from mosaic-infected pea plants, 11 produced diseased seedlings. In 1,564 plants 
grown from seeds collected above the point of noticeable infection, 8 were dis¬ 
eased, while in 539 seedlings grown from seeds collected below the point of 
noticeable infection no mosaic was observed.’* 

Root rot of grey peas in Tasmania, W. L. Geach {Jour. Counoil 8cL and 
Indus. Res. [Austral.'^, 9 (1936), Xo. 2, pp. 77-87).—A species of Apha/noniyces, 
probably a strain of A. euteiches, was isolated from root-rotted peas, and with 
it the disease was reproduced on 12 varieties of peas {Pisuni spp.) and on 
species of Vicia and Laxliyrus. The fungus was also found on roots of sub¬ 
terranean clover, oats, and barley. It lives in the soil for a period at least 
over 2 yr. Cultural, greenhouse, and small-scale field trials gave promising 
results relative to control by addition of nitrogenous compounds to the soil. 

The theory of plant development and the struggle against potato de¬ 
generation in the south [trans. title], T. D. Lysekeo {laro^Usa^id, No. 2 
{1935). pp. S-22, figs. 2 ).—Russian discussion of this problem. 

Continued investigation of potato degeneration [trans. title], E. Kohler 
{Landw. Jahrl., 82 {1936), No. 3, pp. 379-408 ).—^In two potato varieties of 
Silesian origin a number of viruses were frequently found, and yield determina¬ 
tions in the field and greenhouse indicated that leaf roll and streak lor Erdgold 
and leaf roll for Stiirkereiche are to be regarded as malignant degeneration 
diseases. Mild mosaic diseases of undetermined affinities also influenced tuber 
formation adversely in gi-eenhouse tests with potted sets of Erdgold, but what 
part they play in potato degeneration in the field has not been determined. In 
the late varieties Erdgold and Starkereiche, the electric potential method of 
Wartenberg et al. (B. S. R., 75, p. 459) failed to indicate any significant differ¬ 
ence between normal and virus-infected tubers, but the early variety Erstling, 
onder the influence of malignant virus diseases (especially leaf roll), showed a 
strong negative shift in potential. Since it is certain that the late varieties 
were more adversely affected by the preceding dry summer (1934) than were 
the early sorts, the author seeks here the basis of the difference in potential 
displacement between the early and late sorts. 

The present state of our knowledge on biological specialization in the 
potato blight fungus (Phytophthora infestans) [trans. title], K. O. MtiiXBS 
{Zuchter, 7 {1935), No. 1, pp. 5-12, fig. 1 ).—A general discussion. 

The pathogenic action of a form of Fnsarinm oxyspomm isolated from 
the potato [trans. title], E. Foex and M. Lansade {Compt. Rend. Acad. 8ci. 
[Pons], 202 {19S6), No. 21, pp. 1812, 1813).—A blight of potatoes has been ob¬ 
served in France for several years in which the leaves wilt and the stems top[fle 
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over, remaining green, at least at first, and later dry up. A form of F. oxy- 
sporum was isolated from affected pUints, and with it the typical disease was 
reproduced. 

A fungus disease of stored potatoes, N. L. Alcock and C. E. Foisteb {Scot, 
Jour, Agr,, 19 {1936), Xo, 3, pp, 253-357, pJa, h ),—^A rot differing from the dry 
rot due to Faaarium caeruleuui, described and illustrated, is reported to have 
caused an 80 percent loss in certain stocks of potatoes. Little is yet known as to 
varietal susceptibility, but 23 varieties in \^hich the spontaneous disease has 
been found are listed. The causal relation was established for an apparently 
undescribed fungus belonging to the Sphaerioidaceae (Phomaceae), and the 
varieties successfully inoculated are listed. Extended cultural studies of 890 
tubers yielded only 90 cases in which the present fungus and that of dry rot 
occurred together. 

Powdery mildew of potato in Xew Jersey, L. O. Kunkel {Phytopathology, 
26 {1936), Xo. 4, pp, 392, 393, fig, 1 ).—^A powdery mildew similar to one occur¬ 
ring in Europe and South America, and probably Erysiphe solani, was observed 
on Green Mountain potatoes at Princeton, N. J., apparently the first record for 
the United States. 

Farther field experiments on potato scab control in western New York, 
C. F. Taylob and F. M. Blodgeit {Amer, Potato Jour,, 13 {1936), No. 6, pp, 14&- 
150 ).—^In this study from Cornell University all data were obtained from ex¬ 
periments in a region with soils of relatively alkaline reaction (usually at least 
pH 6.0). Formalin seed treatments consistently showed small reductions in 
scab as compared with control plats, while both seed and soil treatments 
with mercurials showed increases. In western New York tuber defects were 
markedly decreased by ammonium sulfate in the fertilizer. In limited trials 
tetrachloFoethane and hexamethylenetetramine gave no promise of scab control. 

The Netted Gem variety proved rather highly resistant to serious scab in¬ 
jury. Slight differences in resistance apparently exist within the Smooth Bural 
variety group. White Blossom Cobbler was considerably more resistant than 
Irish Cobbler. 

The addition of mercury compounds to the fertilizer mixture as a con¬ 
trol for common scab of the potato under Long Island conditions, H. S. 
Cunningham {Amer. Potato Jour., 13 {1936), Xo, 4, pp. idd-fdj).—In tests over 
2 yr. under Long Island, N. T., condidons, addition of either yellow oxide 
of mercury or calomel to the fertilizer mixture reduced the infestation of 
potatoes with scab. The proper amount of either of these compounds appears 
to be 4 lb. per ton. In equal amounts, yellow oxide of mercury was somewhat 
more effective than calomel. The yield on treated plats was slightly less in 
1934, but decidedly greater in 1933. 

The effect of irrigated crop rotations npon potato scab, R. W. Goss 
{Amer. Potato Jour., 13 {1936), 3o. 4, pp. 91-86).—The records of 7 yr. on irri¬ 
gated rotation plats at the Stotts Bluff Substation in western Nebraska indi¬ 
cated “that short rotations and rotations where beets immediately precede 
potatoes are, in general, unde&ii-able, and that the longer rotations with alfalfa 
preceding potatoes are desirable, from the standpoint of both high yields and 
less scab. Manorial treatments are not desirable from the standpoint of scab, 
but are justified in short rotations because of the large increase in the yield 
of No. 1 size potatoes.” 

Studies on bacteria in rice seed, I (trans. title], H. Suzuki {Bot. and Zool. 
[Tokyolj 3 {1935), Xo. 4i PP- 740-760, figs, 5 ).—Organisms designated as BacillUB 
A. B. and C are described in Japanese, aU rod-shaped bacteria with peritrichiate 
flagella. 
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Resistance of rice varieties to stem rot, E. M. Ceallet (Aricansas Sta, 
BuJ, 329 (1936), pp. 31, figs. 2 ).—^Tbe results presented, based on tests over 
4 yr., offer confirmatory evidence that rice varieties differ in relative sus¬ 
ceptibility to stem rot. The short-grain varieties were, in general, less sus¬ 
ceptible than the medium- or long-grain varieties, and the early-maturing than 
the late-maturing varieties. Resistance or slight susceptibility is believed to 
be a varietal characteristic associated only indirectly with time of maturity. 

The short-grain varieties not being grown extensively in Arkansas, the 
possibility is suggested of using them for hybridization with some of the 
medium- and long-grain forms with the view of developing medium- and long- 
grain resistant types. 

Studies on purple and bro^vn spots on soybean seeds, J. Miyagi (Crop. 
Sci. Soc. Japan Proo., 8 (1936), Xo. 1, pp. 65-82 ).—This disease has been ascribed 
by various Japanese authors to Fusarium, Cercosporina kihuchii, and to purely 
physiological origins, respectively’. The author's studies incline him to the third 
theory. By cultural practices he w’as able largely to eliminate the disease. 

Fungi of sugar beets, P. A. Hodges (Phytopathology, 26 (1936), No. 6, pp. 
550-563, figs. 4 ).—Isolations and cultures were made of all the fungi found in 
or on some 5,000 beets grown in the field or greenhouse and in storage from 
various parts of the United States. Plioma hetae, 4 PeniciUium species, Bhi- 
aoctonia sp., Acrostalagmus cimaharinus, Cephalothecium roseum, Arthriniae 
\Arthrinium*i1 sp., Rhizopus nigricans, 3 Cylindrocarpon species, Alternaria sp., 
Mucor hetcrosponis. Sphacropsis sp., and 60 identified species and varieties of 
Pusaria were obtained. 

Cultural studies of these fungi were made, using various types of media, and 
inoculation tests were prepared to determine their pathogenicity. Three sets 
of experiments were used on beets in storage. Beet seedlings growing in the 
fidd, greenhouse, and laboratory were also inoculated with these forms. Three 
types of rot were noted in the inoculation tests with stored beets, but r^tively 
lew of the fungi appeared to be active parasites that may be considered as 
important plant pathogens. Only a few of the forms mentioned in the litera¬ 
ture were isolated, most of the fungi here listed being reported on beets for 
the first time and including a number of Fusarium spp. Alternaria sp. is 
recorded for the first time from New York State. Most of the storage rots 
were produced by Fusarium spp. 

Prom an economic viewpoint, the fungi were divided into two main groups, 
viz, (1) the parasitic, including those of storage importance and those attack¬ 
ing the seedling stage; and (2) the saprophytic, including those producing only 
slight decay in stored beets and those of no economic importance. 

The present situation with regard to investigations of sugar beet virus 
diseases [trans. title], B. W. Schmidt (Zuckerruhenhau, 18 (1936), No. 1, pp. 
4-13 ).—^This is a review, with a bibliography of 23 titles. 

The boron deficiency disease of sugar beets, J. B. Kotila (Sugar Beet 
Jour., 1 (1936), No. 5, pp. Vt, 75, 80, figs. 2 ).—This work has been previously 
noted (E. S. R., 74, p. 790). In addition, the Cercospora leaf spot or “blight” 
is here differentiated from the boron deficiency disease. 

Beetroot heart disease, P. Guilbeet (Bui. Assoc. Chim., 53 (1936), No. 1, 
pp. 23-30, fig. 1; Fr., Fng., Ger. als., pp. 29, 30 ).—^Prom a fi^d study of heart 
rot of beets in the Seine-et-Mame district of Prance it appeared that, as in 
other countries, the disease is associated with soils rich in lime and having 
high pH values. Seeds bearing Phoma pycnidia did not necessarily spread heart 
rot, but on the other hand this fungus bears an undoubted causal relation. In 
soils favoring the disease, it is believed important to apply boron along with 
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suitable humub and manure in older to reduce the pH value to 7 and to obtain 
a more favorable vrater content. Data should also be obtained on the varieties 
{showing the highest incidence 

The control of heart rot in sugar-beet, F. Hanlly and J. C. Mann (Join 
Min, Agr, [Gt. Brit,}, 43 (1936), So, 1, pp, 15-23, figs- S).—Heart rot has been 
known in Great Britain for some time, and serious losses from its attacks are 
leported. The symptoms are described, and it is said to be associated usually 
with alkaline soils and to be favored by dry conditions. Trials with boron 
dressings left no doubt as to the superiority of 14 lb. of borax per acre over 
the controls and a 4-lb. treatment for control of the disease, but there was much 
less difference between the effects of the 14- and 28-lb. applications. At present 
this treatment is recommended only for fields known to favor heart rot attacks, 
and the necessity for even distribution in the soil is emphasized. 

Control of heart and dry rots of beets by boron [trans. title], K. Msteb- 
HEEM4NN (Zncken'uJ>enl)au, 18 (1936), yo, 4, pp. 31-58, figs, 5).—^This deficiency 
disease was successfully controlled by applications of boron to the soil. 

Tobacco diseases in 1935, P. J. Anderson (Connecticut {Neio Bmen} Bta. 
Bui, 886 (1936), pp, 593-607, figs, oj.—Observations are recorded on the inci¬ 
dence of and the damage from black root rot (Thielavia lasicola), wildfire, 
blackfire, mosaic, and minor diseases, and progress reports are given on in¬ 
vestigations of dead-blossom leaf spot and fungi associated with the spots and 
of PytJiium deharyanmn stalk rot of transplants. A more detailed account is 
given of “studies on pole rot, I”, including a review of the literature, descrip¬ 
tion of the symptoms, and a discussion of experimental results with the 
“freckle rot” type of pole rot, from wliich AUemaria temis was isolated and 
which the author believes to be the causal agent as far as the Connecticut 
Valley is concerned. 

Disinfection of tobacco seed against cryptogams without loss of ger- 
minability in the seed [trans. title], C. Oonstantinesou (Bui. Cult. §i Ferment. 
Tutunului, 24 (1935), ^o. 8, pp. 31Jh820; Fr. als., p. 820). —^In these seed-treat¬ 
ment tests with various fungicides, formalin, hot water, and Kerol were in¬ 
effective, injuring the seed without preventing the development of fungus 
spores. Better results followed the use of certain dusts—Cusisa (15 g of dust 
per kilogram of seed) and especially Ceresan (10 g per kilogram). The latter 
was more effective against fungi without lowering germinability. Dust treat¬ 
ment of tobacco seed is therefore recommended for practical use. 

Downy mildew (blue mould) of tobacco: Its control by benzol and 
toluol vapours in covered seedbeds, II, H. B. Angell, J. M. Aixan, and 
A. V. Hill (Jour. Council Bci. and Indus. Res. [Austral.], 9 (1986), No. 2, pp. 
97-106, figs. 2). —^The occurrence of this disease was prevented by benzol vapor 
in covered seedbeds in 1935, confirming the previous fall trials (E. S. R., 74, 
p. 504) under conditions far more exacting than are likdy to occur in ordinary 
practice. Under less severe conditions, toluol was almost as effective. In 
smaller seedbeds several petroleum fractions were tried, but under the experi¬ 
mental conditions the disease was not alwajs prevented, though checked in 
its spread. The influence of several factors on the practical application of 
the method is discussed. 

Chemical studies on the virus of tobacco mosaic.—^VI, The isolation 
from diseased Turkish tobacco plants of a crystalline protein possessing 
the properties of tobacco-mosaic virus, W. M. Stanley {Phytopathology, 26 
(1986), No. 4, pp, 805-820, fig. 1).—Continuing this series (B. S. B., 74, p. 657), 
a crystalline protein with the properties of tobacco-mosaic virus was isolated 
from an extract of Turkish tobacco plants infected with this virus. The ex- 
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tract was prepared by grinding frozen plants, adding disodium phosphate, and 
pressing out the liquid. The press cake was extracted a second time with dilute 
disodlum phosphate, and the two extracts were filtered through celite and 
combined. The virus protein was obtained from these extracts by precipita¬ 
tion with ammonium sulfate. It was reprecipitated with ammonium sulfate 
several times with much loss of color, and most of that remaining was then 
removed with lead subacetate. The virus was adsorbed on, and removed from, 
celite several times and then crystallized as small needles about 0.02 mm long 
by adding a solution of 5 percent glacial acetic acid in 0.5 saturated ammonium 
sulfate. 

The crystalline material had the general properties of a protein, and its 
infectivity, chemical composition, and optical rotation were unchanged after 10 
crystallizations. It was from 100 to 1,000 times more active than ordinary 
infectious juice preparations, 1 cc of a solution containing 10"® g per cubic 
centimeter of the protein usually proving infectious. It reacted with sera of 
animals injected with a solution of the crystals or w'ith infectious juice and 
failed to react with the sera of those injected with extracts from normal 
plants. All the evidence thus far obtained indicates the crystalline protein 
to be pure, or possibly a solid solution of proteins. It is therefore concluded 
that tobacco-mosaic virus is a protein. 

Low-temperature masking of tobacco mosaic symptoms, J. G&aikger 
{lHature [London], 137 (1936), Ko. 34oS, pp. 31, 32, figs. 2).—In two tests with 
6 and 10 mosaicked plants, respectively, the mottling was masked on leaves 
developed while the plants were held at 51® and 45® F. In preliminary tests 
the optimum temperature for growth of the plant under the experimental con¬ 
ditions lay around 75®, while the rate of movement of the virus was greatest 
at from 73® to 85® and was slower above or below. Apparently the tempera¬ 
tures for greatest activity of the plant and the virus differ. 

Virus concentration in relation to acquired immunity from tobacco ring 
spot, W. C. Pbicb (Phytopathologg, 26 (1936), No. 6, pp. 503-529, figs. 4 ).—^It 
was shown that the virus of ring spot multiplies in Turkish tobacco plants 
that have recovered from the disease. Using the number of necrotic lesions 
produced in leaves of Black cowpea (Vigna sinemis) as a measure of virus 
concentration, the following facts were ascertained: On the average, leaves from 
ring spot plants contain from 5 to 10 times as much virus as those from plants 
that have recovered, but the leaves of both recovered and diseased plants vary 
considerably in virus concentration. Healthy-appearing (basal) portions of 
partly recovered leaves contain considerably less virus than diseased (apical) 
portions of the same leaves. No evidence was obtained that apical and basal 
parts of either recovered or diseased leaves differ essentially in virus concen¬ 
tration. Fully recovered leaves contain somewhat more virus than the healthy- 
appearing portions of partly recovered leaves. The virus content of recovered 
leaves w’as not shown to have been increased by heavy inoculation with ring 
spot virus. Boots of diseased plants contain significantly more virus than 
roots of recovered plants. Stems of recovered and diseased plants were not 
shown to differ in virus concentration. Eecovered plants gi'own through 10 
generations by cuttings had somewhat less virus than recently recovered plants 
and much less virus than diseased plants. As a rule, inoculated leaves contain 
somewhat more virus than systemically diseased leaves. This difference is 
partly accounted for by the numbers of necrotic lesions present in such leaves, 
since the larger the number of lesions in an inoculated leaf the greater, in 
general, was its virus concentration. 
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Cowpea plants used lor testing virus concentration varied considerably in 
susceptibility to the virus, the variation being greater in plants grown under 
different conditions. Variation among leaves on the same plants was less than 
that among leaves on different plants. 

Black rot of tomc'ito, Lycopersicum esculentum, caused by Alternaida sp., 
E. B. Wabxeb {Phytopathology, 26 {1936). Vo. 6\ pp, 330-5^9, figs. S).-—Tomato 
black rot is shown to be due to Altirnaria ssp., the spores of which enter the 
fruit either through the stigma of a recently opened flower or through flesh 
wounds made by such mechanical injuries as insect punctures. Infection ap- 
lears to spread principally by winds, but insects may transport the spores 
mechanically. Infection appears to occur only on the fruit, resulting in a 
(lark-brown, leathery spot. On this spot the fungus produced not only the 
usual conidia but also large, round resting spores which appeared only when 
the fruit was badly decayed and the food scarce. The decayed fruit drops 
to the ground, leaving the two spore types in the soil. The winter, it severe, 
kills the conidia, bur the resting spores live over, to be carried by wind-blown 
dust the following season and to reinfect the flowers of the new crop. 

Phytophthora disease of tomatoes (toe rot), D. V. Howells (A^cot. Jour, 
Agr., 19 (1936), Vo. f, pp. 47-50, pis. 5).—A root rot troublesome for some years 
in the tomato houses of Scotland is reported as due to an unnamed ispecies of 
Phytophthora causing a rot, chiefly at the tip of the main root. One of the 
chief symptoms is a wilting of the plants during the day, with revival at night. 
The diseased condition travels along the main root into the stem. Moisture 
and other soil conditions have an important influence on the course of the 
malady. Control measures are suggested. 

Studiies on the inheritance of resistance to vrilt (Fnsarinm niveum) in 
watermelon, L. S. Bexxett {Jour. Agr. Res. [U. 8.h 53 {1936), Ro. 4, pp. 295- 
306, figs. 6 ).—^At the West Virginia Experiment Station the inheritance of re¬ 
sistance to F. niveum was found to depend on several factor pairs in crosses 
of the Russian and Early Fordhook—^resistant and susceptible varieties, re- 
fc.pectively. Three physiologic forms of the fungus (one highly virulent, one 
intermediate, and one less virulent) were used in the greenhouse tests re¬ 
ported. There was a slight correlation of the resistance of the various hybrids 
to these three forms. The Russian parent had 11 pairs of chromosomes, as has 
been reported for the ordinary commercial varieties. 

Detailed analyses of the results and suggestions for the development of more 
resistant varieties are given. 

Vegetable seed treatments: Chart for 1936, P. P. Pieone (17. S. Dept. 
Agr., Ext. Path. No. 21 {1936), pp. 8-11 ).—^This is a chart of instructions, based 
(in recent experimental work, for seed treatment of 23 different kinds of 
vegetables. 

The role of plnms in the spread of peach vims diseases, D. Cation {Mich. 
State Sort. 8oc. Ann. Rpt., 65 (1935), pp. 61-63 ).—^The author gives a brief his¬ 
torical review of the virus diseases of peaches and plnms and cites specific 
instances of the exchange of these diseases between plums and peaches in 
Michigan. It is concluded that ‘‘the case against the plum then is: (1) It 
carries the insect which is responsible for the spread of our important virus 
diseases; (2) it may carry these virus diseases without showing marked 
symptoms.” 

The drupaceous hosts (peach, plum, and cherry) of 11 types of virus disease, 
with localities, are tabulated. 

VerticiUiiim wilt of cane frnits, S. M. Zellee {Oregon Sta. Bui. 344 (1936), 
pp. 25, figs. 6).—This important disease of western Oregon is the chief factor 
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limiting the yields of black raspberries to about one-third of the theoretical 
amounts. The symptoms are described, and the results of this study as to 
sources of infection, the causal organism and inoculations, the susceptibility 
of varieties, and control measures are detailed. 

Infection usually comes through the small roots and thus is left in the soil. 
Many common crops and weeds are carriers, and in nurseries maples and 
barberries have been found infected. Of the total inoculated plants in two 
experimental plantings, 55.1 percent were infected when 1 yr. old, 31.1 percent 
when 2 yr. old, 12.4 percent when 3 yr. old, and 1.4 percent when 4 yr. old. Of 
the 1,877 inoculated plants, 86.5 percent became infected at some time during 
the test, while 52.3 percent of the controls also became infected (two-thirds of 
them during the third year). Of the infected plants, 1.8 percent recovered, 
while 37.3 percent of the inoculated and 10.3 percent of the control plants were 
killed by Verticillimn. Inoculum from black raspberry infected 64.3 percent 
of the plants inoculated, while that from potato infected 60.2 percent Low 
temperatures and continuous cold weather seemed to increase the number of 
plants killed by the disease. The tests indicated that infection may travel 10 
ft. from plant to plant in 3 yr. In the second year 6.7 percent were infected 
at 9-ft distances without intervening plants. 

All varieties of black and purple raspberries proved susceptible, although 
some lived for several years after infection. The Cuthbert red raspberry proved 
very resistant, but considerable infection was observed in several other varieties 
tested. Among blackberries. Evergreen, Himalaya, Lawton, and wild North¬ 
western Trailing (Ruhus macropetahis) appeared highly resistant, but some 
infection was noted in several other varieties tested. Some of the Asiatic 
species of Ruhus proved highly resistant 

Tests on the viability of V. allioatrum on raspberry canes in the soil indi¬ 
cated that it can live over from one fall to the next, but that it does not 
continue viable much longer on dead tissues. 

Roguing is not considered of value except where the infection is below at 
least 5 percent. Trials indicated the effectiveness of 3- or 4-yr. rotations 
with two or three nonsusceptible intervening crops. These methods, with the 
use of stock from disease-free nurseri^, are the control suggestions recom¬ 
mended. 

Raspberry diseases in the Hudson Valley, L. M. Cooley {Farm Rc<t. iN&uo 
York State Sta.], S (1936), Xo, 1, p. 4).—A brief account of a disease survey is 
presented as showing that mosaic control is still the principal problem of the 
region, and that the chief aphid vector was unusually abundant “The main 
present-day varieties are Latham and Chief, both quite resistant to the effects 
of mosaic infection, and Newburgh, a variety to some extent mosaic-escaping.” 
Powdery mildew was also economically serious. 

Filbert blight and its control, P. W. Miller (Oreg. Agr. Coh Eaut. Bui. JiS6 
(1936), pp, 8, figs. 9 ).—^This is a general semipopular summary of our knowledge 
on this bacterial disease and its control. 

Zinc content of soils in relation to pecan rosette, A. O. Albew and H. M. 
Bogus (Soil. Set., 41 (1936), Xo. 5, pp. 329-332 ).—^In this study the total zinc 
content and reaction of 32 soil profiles were determined, and the prevalence 
of rosette was noted. The results obtained i^ow that "the zinc content of the 
basic soils examined is generally higher than the zinc content of the add soils, 
and that even though the basic soils contain appreciable quantities of zinc there 
is considerable rosette in pecan trees growing on these soils, indicating that the 
zinc is unavailable. On soils having both acid and basic horizons the trees, as 
indicated by rosette condition, seem to be favorably influenced by the acid 
110187—37-5 
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horizons. Soils having all acid horizons support pecan trees relatively free 
of rosette when the soil contains a moderate quantity of zinc, indicating that 
this zinc is available. Acid soils containing very small quantities of zinc pro¬ 
duce trees which rosette, indicating that the very smaU quantities of zinc 
which they contain, though available, are not sufficient for normal functioning 
of pecan trees. In studying the functions of zinc in the control of pecan rosettei 
it is indicated that the zinc content of the soil, as well as the chemical composi¬ 
tion and the reaction of the soil, must be taken into consideration.” 

An apparent natural transfer of the bulb or stem nematode from clover 
to the strawberry plant, W. D. Cotjetney (Phytopathology, 26 (19S6), No. 6 , 
pp. 607-609, figa. 2).—Uninfested Marshall strawberry plants became infested 
with Anguillulina dipsaci in a field formerly in heavily infested red clover but 
in which strawberries had never before been grown. A check on the source of 
the mother strawberry plants failed to reveal any nematode infestation or 
history, and other strawberry growers securing their stock at the same time and 
place had no nemic infestation in their fi^ds. 

ECONOMIC ZOOLOGY—ENTOMOIOOY 

The variation of animals in nature, 6. G. Bobson and O. W. Bichabds 
(London and New York: Longmans, Green & Co,, 1936, pp, XVI+425, pis, 2, 
figs, SO), —^The several chapters of this work deal with the origin of variation, 
the categories of variant individuals, the distribution of variants in nature, iso* 
lation, correlation, natural selection, other theories of evolution, and adaptation. 

Animal micrology: Practical exercises in zoological micro-technique, 
M. P. Guyeb (Chicago: Univ. Chicago Press, 1936, 4 , ed,, rev,, pp, XVI+SSl, 
figs, 7d).—A fourth edition of the work previously noted (EL S. B., 37, p. 155), 
including a chapter on drawing by B. A. (Smith) Bean (pp. 183-194). 

The reproductive processes of certain mammals, IV~Vn (Roy. 800 . Lon¬ 
don, Phil. Trans,, 8 er. B, 222 (1933), No, 485, pp, 47-96, pis, 7, figs, 15; 223 
(1934), '^os, pp, 239-276, pis, 7, fig, 1; 500, pp, 277-303, pis, 4, figs, I 4 ).— 
These several parts (E. S. B., €9. p. 35) deal, respectively, with the oestrous 
cycle of the gray squirrel (Sciurus carolinensis), by B. Deanesly and A. S. 
Parkes (pp. 47-78); changes in the reproductive organs of the male gray 
squirrel ( 8 . carolinensis), by M. Allanson (pp. 79-96); the reproductive cycle 
of the female hedgehog (Erinaceus europaeus), by B. Deanesly (pp. 239-276); 
and seasonal variation in the reproductive organs of the male hedgehog, by M. 
Allanson (pp. 277-303). 

The reproductive processes of certain mammals.—^vm. Reproduction in 
foxes (Vulpes spp.), 1. W. Bowlands and A. S. Pabees (Zool, 80 c, London 
Proc,, 1936, IV, pp, 823-8 ih pls, 6 , figs. 2). —^This study of the histophyslology 
of reproduction in the British red fox (V, vulpes) and in the silver fox, a 
mutant of the American red fox (F. fuJva) and now kept extensively in 
captivity, showed no obvious difference in the reproductive processes of the 
two species. 

Differential browsing by deer on plots variously fertilized, H. L. Mitchicll 
and N. W. Hosley (Black Rock Forest Papers, 1 (1936), No, 5 , pp. 24-27, 
figs, 2).—The data presented in this report are discussed with special reference 
to the reasons why deer apparently relish browse of a certain type on one site 
but almost completely ignore the same species growing on others. 

Distribution of the badger (Meles meles) around Denbigh, with notes 
on its food and habits, G. Davies (Jour. Anim. Ecol,, 5 (1936), No. 1, pp. 97- 
104 , fig, 1), —The badgers examined by the author were found to have eaten 
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rabbits (Oryctolagus cuniculus), dorbeetles (Geotrupes stercorarius), wheat, 
oats, and acorns. Other observations indicate that nests of bees and wasps are 
raided and pheasant esrgs, poultry, and earthworms consumed. 

Food habits of the mink in New York, W. J. Hamilton, Jr. (Jour, Mammal., 
17 (1936), No. 2, p. 169). —visceral analysis of 70 mink collected in New York 
during the trapping season, November to March, 1927-34, inclusive, has shown 
mice (chiefly Mierotns) to have been the prey of 32.94 percent, fish of 18.82, 
crawfish of 1047, mu^skrat of 14.12, rabbits of 4 71, insects of 7.06, frogs of 
2.36, mole (Coudylura) of 2.36, and grasses of 1.18 percent. 

Breeding rates of domestic rats trapped in Lagos, Nigeria, and certain 
other countries, P. A. Buxton (Jour. Anim. Bcol., 5 (1936), No. 1, pp. 53-66, 
figs. 2). —In the compilation here presented particular attention is given to sex 
ratios and to seasons in which the breeding of brown and black rats is more 
or less intense. A list is given of 23 references to the literature. 

Identification of rats damaging cane in Queensland canefields, W. A. 
McDouoall (Cane Groiccrs* Quart. Bui. [Q7iee9i8land], 3 (1936), No. 4, pp. HI- 
IUj fiff9- 3).—^Three species of rats, namely, Rattus rattus, R. culmorum, and 
Melomys Uttoralis, were found to be of importance to the sugarcane farmer in 
Queensland. Exceptionally heavy rat damage was experienced in the Herbert 
River cane areas in 1933 and 1934. 

Raising game birds, H. Mitchell (Philadelphia: Penn Pul. Co., 1936, pp. 
XIII+15S15, pis.. 8, figs. 20). —^A practical work which takes up the mallard 
ducks, ring-necked pheasiints, quail, bantams, ornamental fowl, and wild geese. 

The 1935 international wild duck census (Neio York: More Game Birds 
in Amer., [1935), pp. 79, pis. 2, figs. 62).—A report on the duck population in 
Alberta, Saskatchewan, Manitoba, North Dakota, South Dakota, and Minnesota 
during August 1935. 

Some observations on the ruffed grouse in Wisconsin, W. Gbanqb CWilson 
Bui., 48 (1936), No. 2, pp. lO^r-llO, fig. 1). —Observations of Bonasa umlellus 
togata L. in Rusk County, Wis., during the years 1919-30 are reported. 

Notes on the winter food of the short-eared owl, 1. R. Tomkins (Wilson 
Bui., 48 (1936), No. 2, pp. 77-79).—A list is given of 15 bird species identified 
from 38 individuals that have been eaten by Asio flammeus fLammeus, based 
upon pellets collected during the winter of 1930 on the dunes and marshes about 
the Savannah River, Ga., entrance. Sixty-eight pellets examined at various 
times during the following winter contained the remains of 96 house mice 
(Mns musculus) and 4 rats of the genus Rattus, which were most likely the 
roof rat (R. alexandrinus), though the Norway rat (R. norvegicus) and the 
black rat (R. rattus) are also to be found in this territory. 

The American woodcock (Philohela minor (Gmelin) ), O. S. Pettinghx, 
Jr. (Mem. Boston 8oc. Nat. Hist., 9 (1936), No. 2, pp. 169-391, pis. 10, figs. 7 ).— 
A monographic account of P. minor, presented with a bibliography of 35 pages. 

Oceanic birds of South America, I, IX, R. 0. Murphy (New York: Amer. 
Mus. Nat. Hist., 1936, rols. 1, pp. XXIl-\-640, pis. 44* fios. 61; 2, pp. 641-1245, 
pis. 44* fiOB. 19). —^Part 1 of this report upon the species of the rented coasts and 
seas, including the American quadrant of Antarctica, based upon the Brew- 
ster-Sanford collection in the American Museum of Natural History, considers 
the physical environment (pp. 1-322) and part 2 the oceanic birds (pp. 323- 
1178). A bibliography of 32 pages is included. The work is illustrated from 
paintings by F. L. Jaques (16 plates), maps, and other drawings. 

The birds of Nippon, Vol. I, pt. 5, Prince Taka-Tsukasa (London: H. F. 
d Q. Witherhy; Tokio: Yokendo, 1935, vol 1, pt. 5, pp. LXI-LXXVI+239-290, 
pis. 7).—This is a continuation of the work noted (E. S. R., 73, p. 338). 
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A key to the lizards of the United States and Canada, C. E. Burt (Kans, 
Aoaa. Set. Trans.i 38 {1933)^ pp, 255-305, figs, 7i).—Following a brief introdno 
lory account and glossary of terms, a descriptive key is given to the lizards 
of the United States and Canada, followed by 71 figures Illustrating their struc¬ 
ture and a check list of those recorded from the United States and Canada. A 
list of 35 references to the literature and an alphabetical list of these lizards 
are included. 

Food habits of Sknll Valley lizards, G. F. Knowlton and W. L. Thomas 
(Gopeia, No, 1 (1936), pp. 64-66 ),—^This contribution from the Utah Experiment 
Station reports briefiy upon the food habits of eight forms of lizards as ob¬ 
served in Skull Valley, Tooele County, Utah. This is a breeding ground of 
the beet leafhopper, the principal hosts of which are Russian thistle (Salsold 
pestifer) and blistereress (Cheirinia repanda). The data obtained indicate 
that most of the insectivorous lizards are voracious feeders, and that the in¬ 
jurious insects consumed each year by each individual lizard will undoubtedly 
exceed its weight many times. 

Xotes on the parasite fauna of Cuba*—I, Vermes [trans. title], I. PEbbz 
V iGUEEAS (Mem. Soc, Guiana Hist, Nat. “Felipe Poey'\ 9 (1935), Nos, 1, pp. 
45-^9; 2, pp. 59-66; 10 (1936), No. 2, pp. 53-86 ).—^This contribution presents 
notes on 144 forms, largely parasites of animals, including their hosts, habitat, 
geographical occurrence, etc. A host list of these parasites and a list of 130 
leferences to the literature are included. 

MoUuscan intermediate hosts of the Asiatic blood fluke Schistosoma 
Japonicum and species confused with them, P. Babtsch (Smithsn. Misc. 
GolJect,, 95 (1936), No. 5, pp. 60, pis. 8 ).—^This contribution is accompanied by 
a list of 47 references to the literature. 

An epidemiological study of protozoa parasitic in wild rats in Balti¬ 
more, with special reference to Endamoeba histolytica, J. Andrbws 
H. F. White (Amer. Jour. Eyg.. 24 (1936), No. 1, pp. 184-206, figs. 3).—Exaini- 
nations for protozoan parasites were made of more than 2,500 wild Norway 
rats (Raitus norvegicus) caught alive in Baltimore, Md., the incidences for ea»'h 
species being determined and analyzed when feasible from the standpoints of 
geographical distribution, age of host, and seasonal variation. 

Trichomonas parva. Trypanosoma lencisi, and the coccidia occurred more fre¬ 
quently in juvenile than in adult rats. Barcocystis sp. was almost exclusively a 
parasite of adult rats. Seasonal differences in prevalence, independent of age 
and geographic modification, were shown with T. leicisi and the coccidia. Simi¬ 
lar but less conclusive evidence of seasonal variation was shown for T. pama. 
These species occurred least frequently in the winter months. The maximum 
incidence of the coccidia was in the spring, of T. leicisi in the summer, and of 
T. parva in the summer and fall Factors which may have infiuenced these 
findings are discussed. 

"Twenty-eight rats were found to be infected with an ameba believed to be 
E. histolytica. In view of the low incidence (1.1 percent) of this organism,, 
considered in relation to other factors concerned in its possible transfer to man,, 
it is concluded that as a reservoir of human amebiasis the rat is of ne^gible* 
importance.” 

A four-page list of references to the literature is included. 

A belmintbological survey of Baltimore bouse rats (Hattus norv^css>,. 
Q. W. Lutteemoseb (Amer. Jour. Hyg., 24 (1936), No. 2, pp. 350-360, fig. 1).—In 
the course of the examination of 2,636 rats (R. norvegicus) from the ci*y of 
Baltimore, 11 species of h elminths were found. The percentage Incidence of 
these forms in the 2,500 adult animals examined was as follows: Gysticereus, 
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fasciolaris 19.2, Hymcnolepis diminuta 16.6, H* nana fratema 11.4, TrkihOBO- 
moides crassicauda 90.4, Capillaria Jiepatica 85.6, Strongploides ratti 20.2, Nippo- 
strmigylus muris 16.S, Heterakis spumosa 1.6, TricliUitlla spiralis 1.2, Syphacia 
olvelata 0.48, and Moniliformis moniliformis 0.61. 

The low incidence of T. spiralis suggests that rats are not an important factor 
in the dissemination of human trichina infection in Baltimore, if. moniliformis 
is reported for the first time in Baltimore rats. 

Introduction to human parasitology, A. C. Chandler (Neio York: John 
Wiley <£ Sons; London: Chapman d Hall, 1936, 5. ed., rewritten and enl., pp. 
XVI+661, figs. 308). — A rewritten and enlarged edition of this work (E. S. R., 
64, p. 154]. 

An improTement in staining technic for Protozoa, D. L. Sargent (Stain 
Technol., 11 (1936), No. 2, pp. 49-52; ahs. in Michigan Sta. Quart. Bui., 19 (1936), 
No. 1, p. 59). —^An account is given of a modification of R. Donaldson’s iodine- 
eosin stain for staining intestinal Protozoa which consists in the use of high 
dilutions of colloidal iodine as suggested by Chandler (B. S. B., 57, p. 179) 
instead of LugoTs solution, as well as high dilutions of eosin. A better resolu¬ 
tion of the external and internal structures is brought about by the new method. 
The procedure is as follows: 

“A portion of the fecal material to be examined is suspended in a 0.6 percent 
salt solution; the suspension should be of a consistency so that 1 drop will make 
a satisfactory microscope mount under a cover glass. To 10 parts of this 
suspension, in a test tube, is added 1 part of the stain, which is prepared as 
follows: 10 parts of distilled water, 6 parts of a suspension of colloidal iodine 
(Chandler) containing 4 percent iodine—20 percent iodine suspensoid (Merck), 
1 part of a 10 percent water solution of aniline red (Merck) (eosin yellowish). 

“Because iodine in the form of colloidal iodine is readily released to the 
organisms, technicians will find that the use of this material is far superior to 
LugoTs solution in carrying out the technic for staining intestinal Protozoa 
in the study of fresh mount preparations. Not only are organisms more deeply 
stained with iodine but by eosin as well, even when employed in high dilutions.” 

Further studies of interaction between predators and prey, G. F. Gause, 
N. P. Smaeaodova, and A. A. Witt (Jour. Anlm. Ecol., 5 (1936), No. 1, pp. 1-18, 
figs. 6). —Observations on the interaction (1) between two species of mites, one 
of which, namely, Cheylctus eruditus, feeds upon the other, Aleuroglyphus 
agilis; (2) between Paramecium and yeast cells; and (3) between Paramecium 
and Didinium are reported. 

Viviparity in insects, A. B. Klots (Jour. N. Y. Ent. Soc., 44 (1936), No. 1, 
pp. 79, 89).—A similar account by Hagan has been noted (E. S. R., 73, p. 641). 

The toadcogenic and toxiniferous insect, W. Carter (Science, 83 (1936), 
No. 2161, p. 522).—Contributing from the Hawaiian Pineapple Producers’ Ex¬ 
periment Station, the term “toxicogenic” is proposed for insects which have 
a specific toxic effect upon the plant and the inheritance of such a capacity. 
It is pointed out that a loxicogenic insect may not always be capable of secret¬ 
ing toxins, since such toxins may only arise as a result of specific or limited 
nutritional conditions. The term ^‘toxiniferous” is proposed as descriptive 
of the active toxin-secreting condition of a toxicogenic insect This term 
was first used by the author and Schmidt without amplification in a recent 
paper (E. S. B., 74, p. 668) to describe the pineapple mealybug. 

Presidential address: The evolution of social life in insects, F. Bai^foub- 
Bbownb (Jour. Boy. Micros. Soc., 56 (1936), No. 1, pp. 1-11, fig. 1).—An address 
in which the author outlines the manner in which in different groups of ixtr 
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sects tbe same types of habits have appeared and dev^oped along parallel 
lines. 

The fourth annual summary of the more important insects of Kansas 
covering the year 1934, R. C. Siiirn and E. G. Kelly (Kmis, Acad, 8cL Trans., 
38 (1935), pp. ni-’18o). —^This annual summary (E. S. R., 71, p. 809) is con¬ 
tributed from the E^ansas Experiment Station. 

[Report of insect studies at the Utah Station] (Utah Acad. 8cL, Arts, and 
Letters, Proc., 12 (1934-35), pp. 229-239, 243, 245-260, 263, 264, fig. 1).—Contri¬ 
butions from the Utah Experiment Station include the following: Grasshopper 
Egg-Deposition Survey of Utah, 1934, by W. W. Henderson and E. Gardner 
(pp. 229-232, 243); Studies Upon the Morphology of Paratrioea cockerelli 
(Sale), by J. A. Rowe and G. F. Khowlton (pp. 233-239); Notes on Utah Mos¬ 
quitoes, by G. F. Khowlton and J. A. Rowe (pp. 245-247); Beet Leafhopper 
Predators—Birds, by G. F. Knowlton and C. F. Smith (pp. 249-253); Beet 
Leafhopper Insect Predator Studies, by G. F. Knowlton (pp. 255-260); and 
Insect Food of Troutcreek Lizards, by G. F. Knowlton and W. L. Thomas 
(pp. 263, 264). 

Insect pests of crops, 1932-1934, J. 0. F. Fbteb ([Gt Brit.l Min. Agr. 
and Fisheries Bui. 99 (1936), pp. VI-j-50, fig. 1). —^Following a discussion of the 
development and methods of insect control, a brief reference is made to in¬ 
troduced pests, with general notes, a tabular list of records (pp. 13-35), and 
a list of references. 

Insect and other pests of 1935, A. E. Cameron (Highland and Agr. Sac. 
Scot. Trans., 5. ser., 48 (1936), pp. 82-121, figs. 26).—This is the annual contri¬ 
bution on the pests of major importance in Scotland (B. S. R., 73, p. 644). 

Report of the imperial entomologist, P. V. Isaac (Imp. Inst. Agr. Bes., 
Pusa, 8ci. Rpts., 1933-34^ PP* 168-174)* —Work with the most important insect 
enemies of sugarcane and other crops, together with the results of the insect 
survey, etc., are reported upon. 

Tobacco insects in 1935, D. S. Lacroix (Connecticut (New HoAfen] 8ta. 
Bui. 386 (1936), pp. 587-592, figs. 5).—^In reporting further (E. S. R., 73, p. 206), 
reference is made to the prevalence of insect enemies of tobacco in 1935 and the 
results of control work with the tobacco budworm, tobacco flea beetle (Including 
flea beetle resistant tobacco), and tobacco thrips. 

Controlling beetles in warehoused leaf, W. D. Reed and E. M. Livingstone 
(Tohacco, 102 (1936), No. 26, pp. 11, 12, figs. 2). —^This is a practical account 
dealing with the cigarette beetle and also with the tobacco moth, the principal 
pests attacking cured leaf tobacco and manufactured tobacco products. 

The annual wheat insect survey and what it reveals, T. H. Parks (Ohio 
8ta. Bimo. Bui. 182 (1936), pp. 107-109, figs. 2). —In the annual survey (E. S,R., 
74, p. 229), in which 328 wheatfields in 33 counties were inspected, the average 
hessian fly infestation for the counties visited was 12.4 percent as compared 
with 26.4 in 1935. The percentage of straws infested by the hessian fly averaged 
from as low as 1.4 in Wood County to as high as 50.8 in Butler County. Chinch 
bugs were found in a few eastern Ohio fields. The black wheat-stem sawfiy, 
a report upon which is noted on page 226, again seriously injured wheat in 
eastern Ohio. The wheat jointworm was not serious in this section of the 
State. Maps which indicate the percentage of wheat straws infested by the 
hessian fly in the several counties visited and hessian fly-free seeding dates 
are incinded. 

PloujMnill insects and their control, G. A. Dean, R. T. Cotton, and G. B. 
Wagner (U. 8. Dept. Agr. Circ. 390 (1936), pp. 34, figs. 24).— This general dis¬ 
cussion of cereal product insects, contributed from the Bureau of Entomology 
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and Plant Quarantine and the Kansas Experiment Station cooperating, deals 
with the subject under the headings of insect pests of stored grain, in the flour 
mill, and in the warehouse; infestations of flour in transit; and insect control 
in returned goods and used bags. 

False codling moth and fruit-fly as pests of citrus in the western Trans¬ 
vaal, A. J. Smith (Farmhig in So, Africa, 11 {1936), No. 122, pp. 189, 190).—^ 
Control work with the Mediterranean fruitfly and Ceratitis {Ptero/ndrus) 
rosa Ksh. (known as the false codling moth), and with the fruitfly Argyroploce 
leucotreta Meyr. (of minor importance as an enemy of citrus in the western 
Transvaal), is briefly reported upon, the details being given in four tables. 

Citrus mealy hugs and ants on grapefruits, H. Z. Kusis {Sadar, 9 {1936), 
No. 2, pp. 42, 43, figs. 4)- —^Particular mention is made of the citrus mealybug as 
one of the main citrus pests all along the coastal plain of Palestine and its 
attendance by Cremastogaster {Acrocoelia) jehovae For. It is found on many 
other plants in Palestine, but causes no noticeable damage. It has spread over 
the country with the exception of the southern part of the Jordan Valley. 

Entomological notes, J. L. Fboggatt {New Guinea Agr. Gac., 2 {1936), No. 1, 
pp. 10-14)- —^These notes relate to coconut pests, particularly the beetles Prome- 
cotheoa antiqua Wse. and Brontispa froggatti Sharp., and to insect enemies of 
the sweetpotato. 

Insecticides and fungicides, R. C. Boabk {INatl. Res. CounciU, Ann. Survey 
Amer. CJiem., 10 {1935), pp. 253-219). —^The progress made in work with insecti¬ 
cides and fungicides during 1934 and 1935 is reviewed, with 360 references to 
the literature. 

Continue studies on chemistry of calcium arsenates, G. W. Peabce {Farm 
Res. [New York State Sta.'l, S {1936), No. 1, pp. 9,10). —^This practical account 
is based upon studies the details of which have been noted (E. S. B., 75, pp. 
8, 80). 

The work has led to the preparation of a relatively safe calcium arsenate 
thought to be essentially basic calcium arsenate plus 5 to 10 percent free or 
uncombined lime. This product is said to have been made on a semicommercial 
^cale and tested extensively in the field during the season of 1936 from the 
standpoint of both safeness to foliage and effectiveness in insect control. 
Preparations that are relatively safe for orchard use and believed to be basic 
calcium arsenate have been developed and are now being manufactured commer¬ 
cially by at least five companies. 

Spray recommendations in regard to residue load and injury from lead, 
calcium, and zinc arsenates, W. G. Dutton {Mich. State Hort. Soc. Ann. Rpt., 
65 {1935), pp. Sd-dfl).—Analyses of residues from fruits sprayed for codling 
moth control in 1934 and 1935 and the injury to fruit and foliage of the 
Jonathan variety of apple in 1935 are reported in tables. 

Fish-poison plants as insecticides: A review of recent work, F. Tattebs- 
FIELD {Empire Jour. Expt. Agr., 4 {1936), No. 14, pp. 136-144). —^This review 
contributed from the Bothamsted Experimental Station is accompanied by a 
list of 45 references to the literature. 

New contact insecticides from fatty alcohols, E. W. Bousquet, P. L. Salz- 
BEB6, and H. F. Dietz {Indus, and Bngin. Chem., 27 {1935), No. 11, pp. 1342- 
1344y figs- 7). —^In work aimed at the production of a synthetic organic product 
superior to the plant extractives now used, the rhodanates of the higher fatty 
alcohols proved to be the most satisfactory from the standpoint of efficiency, 
safety to foliage, and practicability. The paper outlines briefly the chemistry of 
these compounds and deals more specifically with the striking relationship which 
has been found to exist between molecular weight and toxicity and which has 
been used as the basis for selecting the most satisfactory product 
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Rearing codling moth larvae for testing insecticides, M. D. Faerab and 
B. R. McGoveaw (III State Acad. ScL Trans., 28 (1985), No. 2, pp. 245-2^7).-^ 
This account of the methods employed by the IHinois Experiment Station in 
rearing codling moth larvae for testing insecticides supplements that of Farrar 
and Flint previoutiy noted (E. S. R., 63, p. 459). 

Study light traps for control of insects, D. L. Collins (Farm Res. [New 
York State Sta.h, 3 (1936), No. 1, pp. 1, 12, figs. S).—Reference is made to the 
progress (E. S. R., 74, p. 815) of a series of experiments with light traps con¬ 
ducted with a view to determining their value in codling moth control. 

In the lighted portion of the Rome Beauty orchard at the station the use of 
a light trap of the electrocution type illustrated has resulted in a reduction 
in the amount of codling moth injury which appears to be equivalent to that 
achieved through the use of one, or perhaps two, cover sprays. It is pointed 
out that the conclusions drawn by earlier workers may have to be revised since 
many insects are strongly attracted to blue or violet lights but are not sensitive 
to any great extent to the yellow of oil or tallow flames. 

The penetration of gaseous pyridine, piperidine, and nicotine into the 
body of the American cockroach, Periplaneta americana L., L. H. Gloveb 
and C. H. Richaedsox (loica State Col. Jour. Sci., 10 (1936), No. 3, pp. 249-260, 
figs. 6).—In the authors* study the American cockroach was treated with pyri- 
(line, piperidine, and nicotine in the gaseous state. ^'Entire insects, parts, and 
tissues were extracted, and the compounds were detected and their concentra¬ 
tions were determined in the extracts. On the basis of the products, outside 
concentration X concentration in the body for 50 percent moilality X time for 
50 percent of mortality, the compounds show the following order of toxicity: 
Nieotine>piperidine>pyridine. This is the order of their toxicity and of their 
known physiological action upon vertebrate animals. The approximate concen¬ 
trations in the bodies of the cockroaches when 50 percent were dead and the 
times for 50 percent mortality are as follows: Pyridine 2.9 mg/g in 51 min., 
piperidine 1.0 mg/g in 12.5 min., and nicotine 1.2 mg/g in 860 min. These com¬ 
pounds appear to enter the body largely through the cuticula. The ventral 
nerve cord does not take up as much nicotine as the cuticula and no more than 
the large muscles, fat body, and the tissues of the digestive tract. The ventral 
nerve cord accumulates as much pyridine as the cuticula; the digestive tract 
tissues and the fat body less. The muscle showed only a small amount of pyri¬ 
dine. Likewise, the ventral nerve cord and the cuticula showed about equal 
quantities of pijperidine. There was a markedly large amount of piperidine in 
the muscles, whereas a relatively smaller amount was found in the fat body.’* 

A list is given of 32 references to the literature. 

Locust destruction, P. R. Viljoen {Farmbig in So. Africa, 10 (1935), No. 
117, pp. 502-504)* —^This is a report upon control work with the migratory (par¬ 
ticularly brown and red) grasshoppers conducted during the year ended August 
81, 1935. 

Studies on the desert locust (Schistocerca gregaria Forsk.) in central 
Asia and Transcaucasus in 1929-1980, compiled by S. A. PbedtexihensklE 
(Peeotechexsky) (Inst. Zashch. RasU Trudy ZasUcJi. Rast. (Lenin Acad. Agr. 
Set. U. 8. 8. R., Inst. Plant Protect., Bui, Plant Protect.), Ent, No. 11 (1935), 
pp. 92, figs. 6; Eng. al>8., pp. 85-91 ).—^A report on the life history and habits of 
8. gregaria. 

The annual cycle of the desert locust (Schistocerca gregaria Forsk.), 
its migratious and periodicity in Persia and adjacent countries of tropical 
and subtropical Asia, S. A. PsedtechenskiI (Pbedtcchenssy) (Inst. Zashch. 
Rast, Trudy Zashch. Rasi. (Lenin Acad. Agr. Sd. V. 8.8. R., Inst Plant Protect, 
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Bui. Plant Protect.), Ent, No. 12 (1935), pp. 135, figs. 49; Eng. ahs., pp. 123- 
134)- —^This report is accompanied by a list of 42 references to the literature. 

Injurious locusts in XT. S. S. R.: Review of the years 1925—1933, S. A. 
Pbedteohenskii (Peedtechensky), S. P. Zhdanov, and A. A. Popova (Irtst. 
Zashch. Bast., Trudy Zashch. Bast. (Lenin Acad. Agr. 8ci. TJ. 8. 8. B., hist. 
Plant Protect., Bui. Plant Protect.), Ent, No. 18 (1935), pp. 167, figs. 17; Eng. 
ahs., pp. 153-165). —^A summary of data on the geographical and stationary dis¬ 
tribution of grasshoppers (Locusta mlgratoria L., BdUsiocerca gregaria Forsk., 
iind Dosiostaurus maroccanus Thunb.) in the U. S. S. R., the districts of pest 
activity and dates of development of some of the injurious locusts, their 
dynamics and abundance, and methods of control, as well as crops damaged 
during the period 1925-33, and a generalization on the solitary grasshoppers 
are accompanied by a four-page list of references to the literature. 

The relation of humidity and temperature to the development of three 
species of African locusts: Locusta znigratoria migratorioides (R. & F«) f 
Schistocerca gregaria (Forsk.), Nomadacris septemfasciata (Serv.), A. G. 
Hamilton (Boy. Ent. 8oc. London, Trans., 85 (1936), No. 1, pp. 1-60, pis. 2, 
figs. 26). —^This contribution is presented with a list of 44 references to the 
literature. 

A study of the biology of the flower thrips (Frankliniella tritici 
(Fitch) ), with special reference to cotton, J. G. Watts (8outh Carolina 
8ta. Bui. 306 (1936), pp. 46^ figs. 10). —A study of the biology and control of the 
flower thrips, which causes serious damage to cotton in certain areas of South 
Carolina at irregular intervals, is reported upon. Of the 11 species of thrips 
found on cotton, the flower thrips is considered the most destructive. The 
tobacco thrips, the onion thrips, and Bericothrlps variadilis (Beach) are of 
lesser importance. Aeolothrips Mcolor Hinds and LeptotJirips malt (Fitch) 
have been reported as predaceous on certain other thrips, mites, and aphids. 
The grass thrips, F. ivilliamsi Hood, LimotJirips cerealium Haliday, and Echi- 
nothrips americanus Morg. are not known to cause noticeable injury to cotton. 
Liothrips sp. (possibly new) was represented by a single specimen. 

**Life history studies of the flower thrips were made through 65 generations. 
There was a decided variation in the duration of instars during various sea¬ 
sons, but the averages were as follows: Egg, 3.31 days; first larval, 2J20 days; 
second larval, 2.80 days; prepupa, 1.13 days; pupa, 2.45 days; and total 
development, 11.83 days. 

“A study of the host plants of the flower thrips showed that the plants 
attacked are numerous and varied, but there seems to be a preference for 
plants belonging to the grass, legume, and rose families, with a noticeable 
but less decided preference for plants of the composite and mustard fami¬ 
lies, Large numbers are most often found in flowers, but the foliage of cer¬ 
tain plants is often severe damaged. 

“Thrips injury to cotton in South Carolina was negligible after it had 
reached the age of about 6 weeks. Vegetation and possibly soil types have 
some influence on the thrips population in a given area. All stages of the 
flower thrips are quite resistant to low temperatures. No insect parasites were 
found. The insidious flower bug Orius insidiosus Say, the convergent lady- 
beetle (Hippodamia convergens Guerin), and a species of lacewing (OJirysopa 
1 ^.) are predatory enemies of the flower thrips. Heavy, dating rains are 
probably the most important natural control. No practical insecticidal control 
of thrips on cotton is known at present” Cultural practices which are con¬ 
sidered of value in reducing the population and injury include early plant¬ 
ing of cotton, clean culture throughout the year, growing as far removed 
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from forage aod cover crops as possible, and the promotion of rapid growth 
from the start. 

Four new Thysanoptera, with a preliminary list of the species occurring 
in Iowa, D. Moultos? and P, Andre (loiva State Col, Jour. Sci., 10 {1930), 
Xo 3, pp. 223-23}, ftps. P>.—This contribution from the Iowa Experiment Station 
records So species of Thysanoptera as occurring in Iowa, 4 of which are de¬ 
scribed as new to science under the names Franklmiella andropogoni, Eiiry* 
thrips fiavaf'ijivtus, Eoplothrips flavus, and E. Querciis. Host and locality 
records are included. 

Italian Thysanoptera: An anatomomorphological and biological study 
of the olive liothrips (Liothrips oleae Costa) [trans. title], A. Melis {Redia, 
21 {mo\, pp. 1-187, ph. 8, figs. 48).—This report of studies is presented with a 
list of 110 references to the literature. 

Variegated coffee bug (Antestia spp.) in Uganda, H. H.\R6 REAVes (East 
African Agr. Jour., 1 (1930), Xo. 6, pp. A combination of spray and 

baiting during suitable periods with hand collection between such periods is 
thought likely to prove the most suitable means of control for A. UneaticoUis 
and A. faceta by non-native planters in Uganda. 

The long-homed tree-hopper of coco-nnts (Sexava spp.), J. L. Fboggatt 
(Xeic Guinea Agr. Gaz., 1 (1935), Xo. 1. pp. 18-27).—An account is given of the 
life history and habits, Indigenous parasites, and means of control of two spe¬ 
cies of Sexava treehoppers (8. nuVila St and S. novae-guinea Brancs) of im¬ 
portance as enemies of coconut's. The Sexava egg parasite Leefmansia hicolor, 
introduced from Amboina, is said to have become established in the field 
in two areas. 

Leaf hoppers of Ohio Erythronenra of the obliqna group (Homoptera: 
CIcadellidae), D. M. Johnson (Ohio State Univ.^ Ahs. Doofors' Diss., No. 17 
(1933), pp. 107-113). author’s abstract is given of a contribution in which 
50 species of the leafhoppers of the oUiqua group of the genus Erythronenra 
are recognized from Ohio, of which 18 are new. The host plants of a number 
of the species have been determined. 

Notes on two injnrious psyllids and their control, W. Y. Habbis (East 
African Agr. Jour., 1 (1936), Xo. 6, pp. 498-300, figs. 4).—Two psyllid species 
injurious to economic plants in Tanganyika, namely, Spanioza erythreae Del 
Guercio=rrjoca mericei Pettey, on citrus and Pliytolytna lata Walk, on mvule, 
are dealt with. 

Development-temperature correlation in the green bng (Toxoptera gra- 
minum), P. M. Wadlet (Jour. Agr. Res. [U. ff.], 53 (1936), No. 4, pp. 259-266, 
figs. S ).—A statistical analysis was made of the rate of development of the green 
bug in rdation to temperature. Several curves were fitted to the developmental 
rate and temperature, and standard errors of estimate were calculated. A 
straight line proved a better expression of the development-temperature cor¬ 
relation than concave curves, but considerable evidence was found that an 
elongate S-shaped curve may be still better. A freehand curve of this shape 
was the best fit, but a segment of a cubic parabola gave good results. 

Some injurious plant lice of the American elm, G. M. List and C. P. 
OnxETTB (Colorado Sta. Press Bui. 89 (1936), pp. 7, figs. S).—A practical account 
is given of the dm leaf-roll aifiiid, ehn leaf-duster louse (Eriosoma rosetti 
GilL or woolly apple aphid), ehn cockscomh gall aphid Tetraneura graminis, 
and the elm honeydew aphid Myzocallis ulmifolii. 

The aphid genus Epameibaphis in Utah, G. P. Knowi^n o. P. Smith 
(Ent. Soo. Wash. Proc., 38 (1936), No. 5, pp. 89-92, fig. 1).—In this contribution 
from the Utah Experiment Station, descriptions are given of three species of 
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the aphid genus Epameibaphis recognized from Utah, of which one is described 
as new under the name E, utahensis. 

A winter clean-up program against aphids, R. Watson (Citrus Indus,, 
16 (1935), No, 12, pp, 20, 21),■—A practical contribution from the Florida Experi¬ 
ment Station. 

The gold-banded skipper Rhabdoides cellus, A. H. Glabk (Emithsn. Miso. 
Collect., 95 (1936), No. 7, pp. 50, pis. 8, figs. 8).—The synonymy of this lepidop- 
teran, its range and distribution, named Tarieties, morphology, and biology are 
reported upon. It is said to have been observed feeding on hydrangea. Reys 
to the eggs, caterpillars at birth, and mature caterpillars of Rhabdoides and 
related genera are included. 

The feeding-habits of the adult Lepidoptera Heteroneura, M. J. Nobsis 
(Mrs. O. W. Richards) (Roy. Ent. 8og. London, Trans., 85 (1936), No. 2, pp. 
61-90). —^This contribution is presented with a five-page list of references to the 
literature. 

The gipsy moth (Porthetrla dispar L.) in Eurasia, Africa, and Rew 
England [trans. title], K. B. Schedl (Monog. Angeto. Ent., No. 12 (1936), pp. 
IY+2J^2, figs. 95). —This monographic account is presented with a list of 600 
references to the literature. 

An outbreak of the beet webworm (Loxostege sticticalis L.) in western 
Kansas in 1984, D. A. Wilbur (Kans. Acad. 8ci. Trans., 38 (1935), pp. 187, 
188). —^A widespread outbreak of the beet webworm which occurred over the 
western two-thirds of the State during the late summer and fall of 1934 is 
reported upon in this contribution from the Kansas Experiment Station. 

Projected biological attack on diamond-back moth in Kew Zealand, T. G. 
Tybeb (Dairy Exporter {New Zeal,}, 11 (1936), No. 11, pp. 38-40, figs. 5 ).—^This 
is a discussion of introductory parasite control work with the diamondback 
moth in New Zealand, where normal parasitism by Angitia lateralis and an 
undetermined native species has been approximately 7 percent In introductions 
to be made from England and Europe A. fenestralis and A. cerophaga are 
thought to be the most promising. Reference is made to the 90-percent control 
of the imported cabbageworm by the pupal parasite Pteromalus puparum intro¬ 
duced into New Zealand ftom Great Britain some 6 or 7 yr. ago. 

Recent experiments in the control of the pecan nut case bearer in the 
Southeast, G. F. Moznette (Southeast. Pecan Qrovcers Assoc. Proc., 29 (1935), 
pp. 37-39, 4d).—Experiments conducted in the southeastern United States during 
the years 1032-34 indicated that the pecan nut casebearer can be controlled 
effectively through the use of nicotine with oil emulsion and nicotine with fish 
oil. A single application of nicotine-oil gave a control nearly equal to that 
obtained from two applications. Summer oil emulsion used alone was not 
effective. Grading data secured at harvest indicated that more than one 
application of a nicotine oil spray may not be advisable, two applications ap¬ 
parently having produced an increase in the proportion of pecan nuts of the 
smaller sizes. 

The influence of ecological factors on the Mediterranean flour moth 
(Ephestia kuhniella) and its parasite Nemeritis canescens, T. Ahmad (Jour. 
Anim. Ecol., 5 (1936), No. 1, pp. 67-93, figs. -J).-^The author has found that the 
reproductive potential and development of the Mediterranean flour moth are 
adversely affected by high temperature (above 23° G.) and high saturation 
deficiency (above 14 mm). “Under these conditions the adults exhibit a marked 
degree of sterility and the larval and pupal stages show a high mortality, but 
the viability of the eggs is only [Rightly affected. N. canescens being an endo- 
parasite, its reproductive potential is affected neither by s[aturation] d[efidency] 
nor appreciably by temperature. 
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“The host possesses two stroics. Their threshold of development lies between 
8® and 10*; that of the parasite between 12* and 15°. In the absence of food 
yemeritis adults are only short-lived; by feeding them on honey solution life 
is considerably prolonged, the maximum being SO days at 18°. At 23° and above, 
both on account of its quicker development and higher reproductive potential, 
the parasite cun overtake the host; at 1S° and under, the reproductive potential 
of the parasite falls below that of the host and the rate of development is also 
greatly reduced: thus high temperature favors the parasite, low temperature 
favors the host. 

“While the host is susceptible to parasitization only during a limited period 
in development, the mixture of strains prevailing results in the continuous 
presence of the host in the right condition. The long life of the parasite in the 
presence of food also carries it over, should there be a temporary scarcity of 
suitable stage of the host. The parasite is normally positively heliotropic; 
the host is negatively so. To this the parasite has adapted itself by becoming 
negatively heliotropie after feeding.” 

Practical sanitation for apple orchards, M. D. Faurab, S. C. Chandler, 
H. W. Anderson, and V. W. ElELLet (Midire^t Fndtman, 9 {1936), No, 10-11, 
pp. S, 4, 8, 10 —A practical contribution from the Illinois Experiment Station 
dealing particularly with codling moth control. 

EpidenoLiological experiments with the paddy borer Schoenobins bipnnc- 
tifer Walk.— I, The influence of temperature and relative humidity on 
oviposition and hatching, P. H. Tsai {Agr. Sinica, 1 {1935), No, 9, pp. 273- 
317, figs, 19; Eng, al$,, pp, 313, 314), —^This is a report of studies on fif. lipunc- 
iifer, presented with a list of 45 references to the literature. 

Studies on the rice-borer.—^IV, V, Ou the prolonged emergence period 
of the moth in the spring (2, 8), 0. Hasukawa, R. Takato, and S. Kutma- 
SHIRO (Per. Ohara Inst, Landio, Forsch,, 7 (1936), No, 2, pp. 239-271), —^In con¬ 
tinuation of studies of the Asiatic rice borer (B. S. B., 75, p. 231), the authors 
first report upon the re.*aults of an investigation of the effect of contact water 
on the time of initiation and on the velocity of development of the hibematiiig 
rice borers (E. S. R., 67, p. 435). It was found that in the northern part of 
Japan the majority of the larvae of the fir.st generation of the rice borer 
overwinter. When a second generation is produced, the immature larvae die 
during hibernation. In experiments conducted in order to learn whether there 
is a difference in the time of emergence in the following spring according to 
the size of the larvae, and whether feeding in the period of hibernation affects 
the time of flight, no connection was found between the size of the larvae and 
the stage or degree of development which the larvae attained. The majority 
of the hibernating larvae of the larger size were females, and, conversely, the 
majority of the smaller Larvae were males. The percentage of parasitized 
larvae was lower among the larger larvae, while it was markedly higher 
among the smaller larvae. The average time of flight was slightly earlier for 
moths from the smaller larvae than from the larger larvae. 

Studies upon the problem of races of Anopheles quadrimaculatus Say iu 
the United States, E. H. Hinacan (Ainer, Jour. Trop. Med,, 16 (1936), No. 3, 
pp. 303-309), —Observations on the hibernation of the malaria mosquito A. quad- 
rtmaculatus in southern Louisiana are reported upon. The adult females were 
found to congregate in vast numbers in a deserted fort late in November, tho 
majority remaining for a period exceeding 2 mo., followed by their dispersion. 
No distinguishing characters of the egg, larvae, or adults have been found, 
it is concluded that this does not represent a separate subspecies. 

A dinstless method of diluting and spreading paris green in malaria con¬ 
trol, M. A. Ba rber , J. B. Rice, and A. Mandesos (Amer, Jour, B^g,, 24 (1936), 
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A’o. 1, pp, description is given of a metliod of spreading paris green 

tdthout the use of dust It consists in the use of a mixture of paris green 
and kerosene, the latter not serving as a larvicide per se but as a vehicle for 
spreading the paris green and keeping it afloat. The mixture may be diluted 
with water and spread by means of a horticulturists’ sprayer, or placed undi¬ 
luted on pebbles or other convenient projectiles and thrown widely over the 
mosquito breeding place. The choice of method of spreading the mixture will 
depend on the character of the breeding place and on other conditions. 

The mosquitoes of Puerto Rico and their relation to human welfare, 
G. 0. TuiiocH {Puerto Rhco 8ta. Apr. yotes No. 7S {1936), pp. 7, pi. 1). —^Thls is 
a general account of the life histories and habits of the Puerto Rican mosquitoes 
most important as carriers of disease and as pests of human beings, with 
directions as to their control, based upon studies conducted by the author 
in Puerto Rico from July 1935 to June 1936. Of the more than 35 species 
occurring on the island, 3,.here considered, are of particular importance, 
namely, the so-called tropical house mosquito {Ciilex qiiinquefasciatiis), which 
carries filariasis; the yellow-fever mosquito; and the malaria mosquito 
Anopheles albiman iis. 

Horseflies of Arkansas, H. H. SCHWiLBDT (Arkansas Sta. Bui. 332 {1936), 
pp. 66, figs. 21). —^Following a discussion of the losses caused by horseflies, the 
distribution of economic species in Arkansas, and rearing methods, life history 
studies of 22 species (including Goniops chrysocoma O. S., 7 species of the 
genus Chrysops, and 14 species of the genus Tabanus) are reported upon. 
There is also a discussion of control of the horseflies, a list of the 47 species 
known to occur in the State, and a list of 38 references to the literature. 

The so-called little greenheads {T. costalis Wied. and the striped horsefly) 
are said to cause the most injury to livestock in the State, having constituted 
60 percent of all collections. Other species that are of considerable economic 
importance are the black horsefly, T. sulcifrons Macq., C. parmHa Daecke, 
C. niger Macq., and T. pumilus Macq. 

The studies have shown the striped horsefly to produce at least two genera¬ 
tions a year and that the black horsefly is capable of producing two generations. 
T. stygius Say usually, and the black horsefly rarely, required 2 yr. for the 
cycle from egg to adult. Occasional individuals of T. stygius develop in 1 yr. 
T. costalis, T. benedictus Whit., T. lasiophthalmus Macq., T. sulcifrons, and 
T. trimaculatus P. de B. each require approximately a year for development 
from egg to adult and exhibit no great variations in rate of growth. 

‘*The larval habitat for most of the species studied is the mud bordering ponds 
or sluggish watercourses. The larvae of only two species have been consistently 
found elsewhere. All larvae of T. anmUatus collected were found in decaying 
portions of either standing or fallen oak trees. Larvae of G. chrysocoma were 
nearly always found under a thick mat of dead leaves, and either at the sur¬ 
face or in the first inch of soil. 

‘‘The destruction of oviposition sites gives some promise as a control measure 
for several species of horseflies. Ponds with no plants or debris projecting from 
the water or occurring within 10 ft of the water usually are not infested with 
larvae." 

Some specific taxonomic characters of common Lncilia larvae—Oalli- 
phorinae—^Diptera, B. P. Kwipliitg {loura State Col. Jour* XO {1936) ^ 
No. S, pp. 275-293, figs. 22).—A. description is given of certain taxonomic char¬ 
acters, including the three larval instars, of each of six species of Lucira 
commonly found in the United States, namely, L. illustris, Zr- sericattt, c^p- 
rina, L. mexicana, L. silvarum, and L. caeruleiviridis. A key for i<}entiflcj^tipn 
of the third-instar larvae is included. 
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^fediterraxieaii fruit fly {Hadar, 9 (1936), Xo. 1, pp. 90, 21 ),—^Reference is 
made to the Mediterranean fruitfly in Palestine, where, commencing with 1934, 
it became a serious pest of citrus fruit in certain settlements in the Jordan 
Valley and in Jericho, and was a source of damage in the coastal plain area from 
Ghuzzeh (Gazal to Acre. 

The effect of temperature on OTiposition in Drosophila melanogastery 
N, Kaijss and M. A. Gracbaed (Biol Bui, (1936), Xo. 3, pp. 385^91, figs. 3).— 
The authors found that for any given temperature of egg laying by the pomace 
fly there are no significant differences in rate of oviposition between females 
that have been bred at that temperature and those that have been bred at 25® 0. 
The rate of egg laying (as measured by the number of eggs laid per day) starts 
low, rises to a mn-gimnni, and (ftcreases. The rate for the middle period of egg 
laying is practically constant The rate of egg laying is routed to temperature 
according to the Arrhenius equation. 

Contribution to the morphology and biology of Phytomsrza atricomis 
Meig. [trans. title], A. Melis (Redia, 21 (1935), pp. 205-262, pis. 3, figs. 19).-- 
The first part of the contribution deals with the morphology of this agromyzid 
pea leaf miner (pp. 206-233), and part 2 with its biology (pp. 234-261). A list 
is given of 15 references to the literature. 

The chrysanthemum leaf miner and its control, H. W. Miles and M. Cohen 
(Jour. Min. Agr. [Ot. Brit.}, 43 (1936), Xo. 3, pp. 256-261, pis. 2, fig. l).--Phyto- 
myza atricomis Meig. has caused serious damage to chrysanthemums and 
cinerarias, the attack in 1935 having been particularly severe in several counties 
of England. Experimental control work led to the recommendation that spray 
applications of nicotine be made at intervals of not longer than 10 days. 
Nicotine dust and sulfur dust applied every 10 days have been found valuable 
for checking the insect where frequent spraying is not convenient 

A note on Anthomyidae (Diptera) reared from the flowers of Senedo, 
J. E, CoLUN (Ent. Bee. and Jour. Variafion, 4S (1936), Xo. 5, pp. 53, 54 ).— 
Reference is made to the rearing of Pegohylemyia Jacohaeae Hardy from 
Senedo jaco'baea. 

Relative toxicity of certain stomach poisons to Phyllophaga lanceolata 
(Say) (Coleoptera—Scarabaeidae), B. V. Travis (Jotcu State Col. Jour. Sci., 
10 (1936), Xo. 3, pp. 235^41, fig. f).—In work at the Iowa Experiment Station 
**adult female June beetles, P. lanceolata, were administered various dosages of 
Paris green, cuprous cyanide, arsenious oxide, acid lead arsenate, calcium 
arsenate, zinc arsenite, and sodium fluosilicate. Males were not used in these 
tests. The estimated median lethal dose for paris green was 0.03 mg/g of 
body weight, cuprous cyanide 0.04 mg/g, arsenious oxide 0.06 mg/g, and acid 
lead arsenate 0.12 mg/g. Calcium arsenate from this sample evidently pro¬ 
duced very little toxic effect Sodium fluosilicate seems to be of low toxicity. 
The zinc arsenite apparently has a relatively high toxic value for this insect 
No m. L d. was obtained for the three latter compounds. Beetles died even 
though they regurgitated freely after feeding upon the poison. Acid lead 
arsenate seemed to stimulate oviposition.” 

The toxicity of certain stomach poisons to the Jnne beetle, Phyllophaga 
implicita (Horn), F. Andre and P. E. Pratt (loica State Col Jour. Sci., 10 
(1936), Xo, 3, pp. 243-248 ).—^In a study at the Iowa Experiment Station adults 
of the June beetle, P. impUdta, were used as experimental insects in an effort 
to determine the minimum lethal dose values of eight stomach poisons. 
“Values were successfully found for five of the compounds tried, namely, paris 
green, add lead arsenate, cuprous cyanide, sodium fluosilicate, and sodium 
fluoride. A wide variation was noted between the amounts of poison required 
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to kill males and females of this beetle^ It was found necessary, therefore, to 
determine an m. 1. d. value of each poison for each sex. Males in every in¬ 
stance were killed more readily than females. Paris green proved to be the 
most toxic to females in milligram/gram of body weight, whereas paris green 
and cuprous cyanide were equally toxic to males. On the other hand, sodium 
fluosilicate proved to be least toxic to both females and males as determined 
on the basis of milligram/gram of body weight. Females ate the poisons a 
little more readily than the males in every instance. Tlie five insecticides can 
be arranged in the following order from the standpoint of getting the beetles 
to eat them most readily: Sodium fiuosilicate, sodium fiuoride, acid lead 
arsenate, cuprous cyanide, and pans green.” 

The bionomics of the ladybeetles, W. V. Baldut {111, State Acad, Sci, 
Trans,, 28 (1935), Ko, 2, p. 248 ),—brief abstract of a contribution by the 
author, with particular reference to CMocorm similis, the convergent ladybeetle, 
and Ceratomeffilla fusdlalris, 

Berris as a Japanese beetle repellent and insecticide, W. E. Fleming and 
F. E. Baker (Jour, Agr. Res, [17. fif.], 53 (1935), Ko, 3, pp. 191-201 ),—In a study 
of derris and its components, conducted under artificially controlled conditions, 
rotenone was shown to be 2.3 times as effective in combating the Japanese 
beetle as neutral potassium oleate as a contact insecticide, deguelin was equally 
as effective as the soap, and derris 0.387 times as effective. A small quantity 
of soap added to derris increased its effectiveness. Derris and its components, 
with the possible exception of rotenone, which appears to be equal to acid 
lead arsenate, were of little value as stomach poison insecticides. Derris is 
definitely repellent to the beetle, this action being attributed to the rotenone 
and deguelin content Toxicarol, tephrosin, and derris resin bad little deter¬ 
rent effect on the insect. Exposure to ultraviolet light reduced the value of 
rotenone as a stomach poison, but the repellent effect was not destroyed as 
rapidly as the toxicity. It is pointed out that derris is readily washed from 
foliage by water, and this loss by the action of rain, and possibly by dew, is 
one of the most Important factors limiting the effectiveness of derris sprays 
for control of the beetle. Several stickers were tested, none of which proved 
satisfactory. 

A list is given of 19 references to the literature. 

Paris green and its homolognes as insecticides against the Japanese 
beetle, W. E. Fleming and F. E. Bakes (Jour, Agr, Res. [TJ, 3f.], 53 (1936), 
No, S, pp, 181-195, fig. 1 ),—^A study of the effectiveness of paris green and its 
homologues as stomach poison insecticides against the adult Japanese beetle 
was conducted under controlled conditions of temperature, relative humidity, 
and light 

Acid lead arsenate was significantly more effective than paris green or its 
homologues. No correlation was found between total or water-soluble arsenious 
oxide content and the effectiveness of the materials. As some injury to foliage 
was caused by paris green and its homologues at lower concentrations than 
those that deterred the beetles from feeding, it is believed that these materials 
cannot be safely applied in their present form to control the beetle in the 
fi^d. 

The Colorado potato beetle (Leptinotarsa decemlineata Saj) in North 
America [trans. title], B. Tbouvelot (Ann, filpiphyt, et Phytogdndt., n, ser,, 1 
(193Jlf-35), pp. 211-336, figs. 10 ),—^Following a brief introduction, this contribu¬ 
tion takes up the history of the Colorado potato beetle prior to its becoming of 
importance as an enemy of the potato (pp. 279-289), its ^read in North Amer¬ 
ica from 1860 to the present time (pp. 289-298), biology and ecology (pp. 293- 
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314), economic importance (i»p. 314-316). and control measures employed (pp. 
317-329K The contribution ;s accompanied by a four-page list of references to 
the literature. 

Experiments on some factors affecting fertility in Trogoderma versi¬ 
color Creutz. (Coleoptera, Dermestidae), M. J. Nokbis (Mbs. 0. W. Rich- 
ABDS) iJour. Amni. EcoL. 5 {1936), Xo. 1, pp. iP-2^).—The author finds that the 
biology of the ‘Stored products beetle r. versicolor is quite comparable with that 
of the ilediterranean flour moth, it being equally well adapted to living indoors. 

Study on Chinese eumolpid beetles, S. H. Chen (Sinensia, 6 {1935), No. 3, 
pp. figs. 42 ). —^This report of studies of beetles of the chrysomelid sub¬ 

family Eumolplnae includes descriptions of a number of new species. A key 
to the 32 genera is included. 

Xotes on Cryptolestes ferrugineus Steph., a cncujid occurring in the 
Trichogramma niinutum parasite laboratory of Colorado State College, 
E. H. Sheppabd {Colorado Sta. Tech. Bui. 11 {1936), pp. 20).—A report is made 
of a study of the cucujid bt^etle C. 'ferrugineus, which has been found by the 
author to be of importance through infesting incubators used for rearing the 
Angoumois grain moth in the production of the beneficial parasite T. tninutum. 
Part 1 (pp. 4-17) takes up its biology and part 2 (pp. 17, 18) the relation of 
the beetle to T. minutum parasite work. 

Both the larvae and the adult beetles feed readily on the eggs of this moth. 
The eggs were found to hatch in from 4 to 6 days at a temperature of 83® O. 
and a high relative humidity. The larval period requires from 20 to 45 days 
or more, depending to a great extent upon the larval food. The larva molts 
four time*?, the last molt revealing the pupae. The food of the larva has been 
found to have a pronounced effect upon the length of the larval period. Larvae 
without food die within less than 24 hr. after emergence. They feed upon a 
wide variety of gi-ains and animal foods, and are cannibalistic in that they feed 
upon both their own eggs and their own pupa. The pupal period requires from 
4 to 6 days at a temperature of 83®. A preoviposition period of 10 days was 
observed in one case and a period of 15 days in another. 

*'Tbe feeding habits of the adults are much the same as those of the larvae. 
The number of eggs deposited by the females is to a great extent dependent 
upon the type of food available. The length of the complete life cycle was 
found to vary from 28 to 53 days at a temperature of S3®. It has been found 
that a high relative humidity is essential to oviposition, hatching of the egg, 
larval development and pupation. 

“Natural enemies observed are the gamasid mite Seiulus pomi Parst., a 
hymenoptemn {Ceplialonomia icaterstoni Gahan), and the cadelle beetle. 

“Conditions in the Angoumois grain moth incubators are ideal for the de¬ 
velopment of the beetle. Eggs of the Angoumois grain moth as food produced 
the fastest larval development of the beetle and the highest oviposition record.” 

The morphology of the elm bark beetle Hylnrgopinns rnflpes (Eichhofl) , 
B. J. Kaston {Connecticut {New Haven] 8ia. Bui. 381 {1936), pp. 609-S50, figs. 
14). —^Following an introduction and a discussion of the history and distribution 
and the systematic position and synonymy, detailed technical descriptions are 
given of the adult, pupa, larva, and egg of H. rufipes. A list of 52 references to 
the literature is included. 

The effectiveness of partial bark peeling in the control of Ips, E. M. 
Hobnibkook {Jour. Forestry, $4 {1936), No. 6, pp. 620-622).— An experiment 
in the Fort Talley Experimental Forest near Flagstaff, Aria, (altitude 7,360 
ft.), commenced June 1, 1935, at which time new generations of Ips integer 
(Eichh.) and of I. oregoni (Eichh.) were emerging on an adjacent area of 
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older cutting, is reported. Four groups of five logs each of ponderosa pine 
from which the bark was partially peeled, leaving bark strips 2, 3, 4, and 5 in., 
respectively, and a control of five logs from which no bark was removed were 
compared. The results are summarized in table form. Those obtained from 
the 2-in. bark strips were striking in that there were no adults, 10 of the 15 
attacks having been abandoned after galleries from 2 to 4 in. in length had been 
constructed. The galleries from the other 5 attacks were from 6 to 9 in. long, 
which is shorter than usual, and in each case the larvae dried up and died 
before attaining the pupal stage. Although there is a difference of only one 
in the number of attacks between the 3- and 4-in. bark strips, the total number 
of new adults developed in the 4-in. strips was slightly more than 2.5 times 
that in the 3-in. strips. It is seen that as the width of bark strip Increases, 
the number of new adults increases rapidly. 

Watching for the plum cnrculio, W. J. Schoene (Va. Fruity 24 (1936), 2vo, 
6 , pp- 26, 27). —^Reference is made to the gathering and destruction of peach 
droppings by growers in May, 50 to 90 percent of which in some orchards were 
found infested with the plum curculio. The first beetles were discovered in 
orchards on April 24, and as high as 40 and 50 beetles per tree were collected 
during the first 2 days in May. They continued to arrive in small numbers 
until May 25. The importance of destruction of summer brood beetles is 
emphasized. 

Pollen analytic investigations on the relation between honey bees (Apis 
mellifica L. and A. mellifica var. lignstica Spinola) and red clover (Tri¬ 
folium pratense L.)« 0. Stafel and K. M. Erikse:^ (Tidsskr. Planteavh, 41 
(1936), No. 3, pp. 487-S29, figs. 4; Eng. al)s., pp. 527, 598).—-The pollen taken 
from bees collected at hive entrances both in eastern and western Sjaelland 
(Zealand) was shown to have been obtained from 40 species of plants. Of all 
the bees observed, 68 percent sought seed crops in the fields (T. pratense, T. 
repens, and Baucus carota), 22 percent weeds in the fields iOentaurea cywnus, 
Papaver, and Cirsium arvense), and only 10 percent plants in gardens or forests 
or wild plants on roadsides, hedges, eta In the four localities obser\'ed, red 
clover was visited by 24.6, 24.5, 18.0, and 24.9 percent of the bees. Of the bees 
from 15 A. mellifica lignstica hives (the Italian bee) 33.4 percent visited red 
clover, while this plant was visited by only 12.6 percent of the bees from 16 
A. mellifica hives (the Danish bee). 

A longer tongue by the A. mellifica lignstica bee seems to cause the greater 
visit in red clover. The average length of tongues (mentum-|-glossa) from 8 
A. mellifica lignstica hives was 5.911 mm, while from 8 A. meUifica hives the 
corresponding figure was 5,685 mm. The tongue of none of the A. mellifica bees 
reached a length of 6 mm, while this length was reached in 33.7 percent of the 
A. mellifica lignstica bees. It is considered probable that these long-tongued 
bees visit the red clover. 

On the supposition that A. mellifica rape more frequently than A. mellifica 
lignstica bees, it is calculated that 1 hive of A. mellifica lignstica makes good 
for 4 hives of A. mellifica. In order to secure a good pollination, 2 to 3 hives 
with A. mellifica lignstica or 8 to 12 with A. mellifica bees are to be used at 1 
ha (2.5 acres) of red clover. 

The use of bees in the pollination of f^t, M. L. Bobb (Va. Fruit, 24 (1936), 
Eo. 4 pp. 22, 23). —^A practical contribution on the use of bees in the orchard. 

Diagnosing bee diseases in the apiary, G. E. Bubnside and A. P. Stdste- 
VANT (U. 8. Dept. Agr. Giro. 392 (1936), pp. 35, figs. 21).—-In this contribution 
the symptoms of the diseases of the brood and of adult be^ and their charac^ 
teristics as observed in the apiary are described and illustrated. 

110187—37-6 
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Dysentery in honeybees, E. C. Alfo2tsus (Gleanings Bee Cult, 64 (1936), 
Xo. 5, pp. 275-279, figs, 3).—A practical contribution from the Wisconsin Ex¬ 
periment Station. 

The nesting habits of solitary bees: A comparative study, S. I. Malyshev 
(Eos [Madridli, 11 (1936), Xo. 3, pp. 201-309, pis. 13).—This treatise presents 
the general part of special studies on the ethology of various solitary bees- 

The black wheat-stem sawfly, J. S. Houser (Ohio Sta, Bimo. But 182 (1936), 
pp. 109-111. figs, 2). —^The status of the black wheat-stem sawfly [Trachelus tali- 
dus (Fab.)], first discovered in Ohio in 1934 (E. S. B., 72, p. 233) and reported 
upon in 1935 (E. S. R.. 74. p. 220), is here dealt with, a map being given 
which shows current infestation in the State. The area of occupancy was 
extended somewhat during the year and the intensity of the infestation in¬ 
creased considerably in those areas where the damage was greatest during the 
preceding two seasons. Tlie increase in intensity of infestation appears to be 
westward rather than northward. Having survived the extreme cold of the 
winter of 193.V36, the pest appears to be able to withstand almost any type 
of climatic conditions likely to occur in the State. The observations of the 
year confirm those of the preceding year with respect to the advisability of 
harvesting wheat infested with sawfly at as early a date as possible. 

The European spruce sawfly outbreak in 1935, R. E. Balch (Forestry 
Chron., 12 (1936), Xo. 2, pp, 144-151, fig, 1), —This report has been noted from 
another source (E. S. R., 75, p. 387). 

An Illinois marsh willow sawfly (Amauronematns lineatus) (Hymen., 
Tenthredinidae), H. H. Ross (lit State Acad. Set Trans., 28 (1935), No. 2, pp. 
261, 262, figs. 9). —^This contribution relates to a sawfly found feeding on willows 
growing in small marsh and temx>orary pond situations and commonly met 
with in the northern two-thirds of Illinois. 

A contribution to our knowledge of the biology of certain sawflies of the 
genus Empria Lep. (Hymenoptera: Symphyta), H. W. Miles (Jour. Linn. 
Soc. London, Zoot, 39 (1936), No. 2Ft, pp. 465-4'^S, pi. 1, figs. 2), —^In studies of 
the biology of E. aMominalis F. and B. tridens Kon., the former was found to 
be a multivoltine species with thelytokous parthenogenesis and E. tridens a 
nnivoltine species with arrhenotokous parthenogenesis. E. aMominalis is as¬ 
sociated with Anagallis and Lysimachia and lays large, conspicuous eggs in 
the under sides of the leaves. B. tridens feeds on Rubiis spp. and inserts small 
inconspicuous eggs into the stems, leaves, and bud scales of the host plant. In 
B. tridens hibernation and pupation take place within the bark, dead wood, and 
pithy stems, while in E. aMominalis pupation rakes place in the soil. 

The black widow spider, F. E. D’Ahoub, F. E. Becxeb, and W. Van Rupeb 
(Quart. Rev. Biol, 11 (1936), Xo. 2, pp. 123-160, figs. 7). —^The flrst part of this 
contribution describes the appearance of Latrodeefus mactans and reports 
observations of its biology. Studies of the toxicity of its venom, its chemistry, 
immunology, toxicology, and pathology are then reported. C!hemical studies 
indicate that the toxic principle is a protein, probably an albumin. Various 
antidotes were tested with negative results. The preparation of a potent anti- 
venin in the rat is described, and a preliminary report on sdmnar results in 
^eep is presented. The venom is shown to be chemically and serologically 
distinct from the poisonous principle of the eggs. 

Household invasion by Rhipicephalns sanguineus and Teutana triangu- 
losa: An Lcodiphagous role of the spider [trans. title], J. Sautet (Ann. Faror 
siiol. Eumaine et Compar., 14 (1936), No. 2, pp. 126-129, fig. f).—The invasion of 
a house by the brown dog tick in Corse (Corsica) was followed by its attack 
by a spider, T. triangulosa. Experimentally this habitually polyphagous spider 
was found to show a marked preference for ticks. 
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liife-history and morphology of Babesia canis in the dog-tick Rhipicepha- 
Ins sanguinens, I, II, H. £. Shobtt {Indian Jour. Med. Res., 2S {19S6), No. 4, 
pp. 885-920, pis. 9, figs. 2).—A description given of the forms of B. canis ob¬ 
served at the different stages of its life history in the brown dog tick is fol¬ 
lowed by a consecutive description of its life history from the time the para¬ 
site is ingested by the tick up to its transmission during the feeding of the 
latter to a fresh host. The morphology of the different stages is described. 

The white mold mite on tomato, Briophyes cladophthims Nalepa, G. B. 
Neiswandeb (0/iio 8ta. Bimo. Bui. 182 (1986), pp. 114-116, figs. 2). —^This is an 
account of a mite that first appeared in several greenhouses in the Cleveland 
area of Ohio in the fall of 1933 and caused an oi^anic disturbance of the 
tomato resembling a white mold. The white discoloration was caused by an 
abnormally heavy growth of plant hairs that appeared on the stem, on the 
foliage, and to a less extent on the fruit. Although reported by Rolfs in 1907 
(£. S. B., 19, p. 852) as attacking tomatoes in Florida as early as 1892, this 
is said to be the first record of its Injury to a greenhouse crop in the United 
States. The mite has appeared in the Cleveland area every year in the last 
four, but the damage was severe in only one greenhouse in 1934, when 30 
percent of the crop was damaged. Practically every plant in the 2.5-acre 
house had the characteristic gray color and myriads of mites were present 
on all plants examined, but the injury has never been so severe as to kill 
the plants. The most hopeful control measure consists in the destruction 
of the infestation between crops. 

The occurrence of the mite on bittersweet in Europe suggests the possibility 
that the same plant may be the source of the infestation in this country, 
although there is no record of such infestation in the United States. 

Notes on the life history and the habits of Succinea horticola Reinhardt, 
the pest of greenhouse plants and grasses, Y. Oeada (Jour. Imp. Agr. Etspt. 
Sta., Nisigahara-Mati, Tokyo, Japan, 2 (1985 ), No. 4, pp. ^9-508^ pi. 1; Eng. a'bs., 
p. 508). —Observations of the life history and habits of the mollusk 8 . horticola 
made at the Imperial Agricultural Experiment Station at Tokyo are reported. 
This small species is very injurious to the young leaves of Eudendron, lily 
roots, and other plants found in a greenhouse in Yokohama. 

ABIMAL PBOSTJCTION 

[Investigations with livestock in Nevada] (Nevada Sta. Rpt. 1935, pp. 17,18, 
25-80, 86, fiys. 2). —^Results obtained in studies with livestock are reported on the 
development of a rotation paddock system of grazing on Irrigated sheep pas¬ 
tures, by C. E. Fleming and C. A. Brennen; the value of skim milk in the 
ration of pigs on pasture, by F. B. Headley; the effect of varying amounts 
of protein in turkey rations on rapidity of growth, economy of gain, and 
malformations of the bones, by Headley; and investigations with dairy cattle 
in Nevada, by Headley, which yielded information on the economic efficiency of 
alfalfa hay as a sole ration for dairy cattle and on factors influencing the 
profitableness of grain feeeding. 

The use of rabbits in determining the palatability or toxicity of forage, 
G. E. Ritchey (Jour. Amer. Soc. Agron., 28 (1986), No. 6, pp. 484-486).—In a 
study at the Florida Experiment Station the author was led to con<dude that 
rabbits could be safely used in determining the palatability of newly intro¬ 
duced plants of which little or nothing is known. It is pointed out, however, that 
the rabbit must be considered only as indicative of what may be expected, and 
that the final decision should be based on tests with cattle. 

Mineral content of Manitoba hays, J. H. Eius and O. G. Caldwell (8ci. 
Agr., 16 (1986), No. 10, pp. 521-587). —^The observation that cattle in certain 
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sections of Manitoba snffei^d malnutrition or mineral deficiency of a similar 
nature to that caused by the low plio«?pliorus content of hay and pasture In 
other countries led to this investigation. 

Analyses of a large number of hay samples representing many varieties from 
widely distributed areas showed a marked variation in mineral content, par¬ 
ticularly phosphorus, the extremes ranging from 0.15 percent of phosphoric 
acid in timothy grown on unfertilized peat soil to 0 497 percent of phosphoric acid 
in meadow fescue grown on fertilized soil. All native lowland grass hays 
and many of the cultivated grass hays vrere classified as low or tending toward 
a low order in phosphoric acid content, and cattle wintered exclusively on 
such hay could not consume sufficient quantities to maintain a favorable phos- 
j^orus balance. Alfalfa was higher in calcium oxide but no higher in 
phosphoric acid than the average of the grass hays. Late cutting and im¬ 
proper curing methods each resulted in a lowered phosphoric acid content. 
Adding phosphate fertilizers to soils low in available phosphorus materially 
Increased the phosphate content of the hay produced, but little effect was noted 
for such treatment on naturally productive soils. 

Effect of different methods of wintering beef calves, in the northern 
Great Plains, on winter gains and feed costs and on subsequent summer 
gains, W. H. Black, J. B. Quesekberet, and A. L. Baker (U. 8, Dept. Agr., 
Tech. Bui. S29 (1936), pp. 11, fig. 7).—This experiment was conducted in co¬ 
operation with the Montana Experiment Station at the U. S. Bange Livestock 
Experiment Station, during three consecutive winters with beef calves weaned 
in October and grazed on alfalfa aftermath until winter feeding was started. 
USiree groups of calves were carried each winter and were wintered on rations 
of alfalfa hay alone, alfalfa and cottonseed cake, and alfalfa and com silage, 
respectively. 

On the average, winter feeding started December 13 and terminated April 
13, a 121-day period, while the succeeding summer grazing period averaged 195 
days. Based on alfalfa hay at $10.^ per ton, cottonseed cake at $48.34 x>er 
ton, and corn silage at $5 per ton, the average winter feeding cost per calf 
was $8.58, $10.22, and $8.95 for the three rations, respectively, while the aver¬ 
age gain for the combined winter and summer periods was 325, 332, and 343 lb. 
and the average feed cost per 100 lb. of gain was $3J24, $3.67, and $3.18, re¬ 
spectively. It is concluded that good quality alfalfa hay when fed alone is a 
satisfactory winter feed for beef cabes which are to be turned on native range 
early in April, the cost of wintering on snch a ration is less than when high- 
priced supplements are fed, and the results attained are generally more eco¬ 
nomical. The use of com silage with alfalfa hay produced greater winter 
gains, the calves going on spring range in much higher condition, and it may 
be recommended where com silage can be produced economically. 

Beef cattle feeding investigations: 172-da7 experiment comparing ra¬ 
tions for feeding steer calves, T7. L. Blizzard (CatUetnan, 23 (1936), Xo. 1, p. 
23).-—The Oklahoma Experiment Station has conducted feeding trials with eight 
lots of steer calves to determine the comparative value of prairie hay, alfalfa 
hay, cottonseed hulls, and kafir silage, four lots receiving a full grain feed and 
the remaining lots fed at such a rate as to gain approximately 1.5 lb. per 
head daily. Prairie hay and alfalfa produced more economical gains than 
hulls or silage, with the silage proving least efficient for the fnll-fed group 
gad hulls for the limited-fed group. In all cases the limited-fed group showed 
fi lower feed cost per 100 lb. of gain than the full-fed group. 

The Infinence of type and age in fattening cattle, G. A. Bbakamazt and 
G. A. Bbowk (Michigan 8ta. Quart. But, 10 (1936). Xo. 1, pp. 16-21).—One lot 
each of white-faced beef-bred calves, grade Holstein calves, and grade Holstein 



1937] 


AOTMAL PEODirCTIOlSr 


229 


yearlings was fed on a fattening ration of com, cottonseed meal, com silage, 
and alfalfa hay for a 6-mo. period. The economy of gain was similar for the 
two calf groups, although the white-faced calves gained somewhat more rapidly. 
The yearlings made more rapid but much less economical gains than the calf 
groups, particularly during the latter half of the period. The Holstein car¬ 
casses were all graded as medium, while the white-faced lot graded good to 
choice. Making deductions for feed costs and interest from the sale value 
of the steers on the basis of 1936 prices, the feed lot value of the feeder cattle 
was $10.07 for the white-faced calves, $7.62 for the Holstein calves, and $5.99 
for the Holstein yearlings. 

Investigations on producing quality in beef, J. Hammond and W. S. Mans- 
fteu) (Jour, Min. Agr. [Gf, Brif.], 42 (1936), No. 10, pp. 977-^85, pla. 4, figs. 2 ).— 
Four lots of Irish-bred Shorthorn heifers were mated to beef bulls of either 
the Hereford, Shorthorn, Aberdeen-Angus, or Sussex breeds. AU calves were 
weaned at 30 weeks of age and subsequently fed in dry lot for 38 weeks, being 
marketed at about 16 mo. of age. 

Dressing percentages varied from 57.6 to 61.3 percent, with an average of 61 
percent, and all carcasses graded as select. No pronounced differences were 
noted in quality of the offi^ring of the different breeds of buUs used. 

Alfalfa meal in the ration of pigs [trans. title], F. Svoboda (Shorn. 
TJsskumn. tfst. ZemM^. Repuh. Geskoslov. (Reo. Trav. Insfs. Rech. Agron. 
RSpuh. ToMcoslov.), 145 (1936), pp. S5-f [J], pl8» 3; Ger., Eng. aha., pp. 27-33 ).— 
In a comparative feeding test with four lots of eight pigs each, replacing all 
animal protein in the ration with alfalfa meal markedly decreased the rate of 
gain and increased the feed cost per unit of gain, while a mixed protein supple¬ 
ment containing % kg of alfalfa meal per head daily plus animal protein pro¬ 
duced practically as good gains as the no-alfalfa ration and at the same feed 
cost per unit of gain. No differences were detected in texture and flavor of the 
resulting meat 

Dried sugar-beet pulp for bacon pigs, E. T. Sys:bs (Jour. Min. Agr. 
Brit], 42 (1936), No. 10, pp. 992-998).—In a series of six feeding trials, it is 
shown that from 20 to 25 percent of dried beet pulp may be substituted for 
either corn meal, barley meal, or *'weatings’* in the ration of fattening bacon 
pigs without adversely affecting the rate of gain, the feed required per pound 
of gain, or the carcass grade of the pigs. 

The calcium and inorganic phosphorus content of the blood serum of 
swine, B. H. Hughes (Jour. Agr. Res. [Z7. 8.], 53 (1936), No. 4^ PP- 267-279 ).— 
This contribution from the California E3q)eriment Station deals with the calcium 
and inorganic idiosphorus content of the blood serum of swine of various ages 
on normal rations and on high and low levels of calcium intake. Under normal 
feeding serum calcium ranged from 14.4 mg per 100 cc of blood in pigs under 15 
days of age to 11.4 mg in mature animals, with an average of 11.93 mg for 
pigs of all ages. Inorganic phosphorus ranged from 9.37 mg in very young pigs 
to 7.63 mg in yearling animals, with an average of 8.34 mg for all ages. Direct 
administration of calcium into the stomach caused a temporary rise in blood 
calcium, while continuous feeding at a high calcium level caused a prolonged 
rise in serum calcium, sudi Increase usually being accompanied by a decrease 
in the inorganic phosphorus. Continuous low calcium intake caused a marked 
decrease in serum calcium, generally accompanied by an increase in inorganic 
phosphorus, although in young pigs this also is decreased. Very low serum 
calcium eventually resulted in evidence of calcium tetany. 

The effect of various lev^ of alfalfa meal upon the development of body 
organs of cockerels, F. B. Sampson and F. E. Mussehl (Poultry 8ci., 15 (1936), 
No. pp. S0Jh306 ).—^In a study at the Nebraska Experiment Station two lots o( 



230 


EXPEEniEOT STATION KECOBD 


IVoL 76 


50 White Rock cockerels each received rations of similar composition and 
digestible nutrient value but containing 3 percent and 20 percent of alfalfa meal, 
respectively. The two pens were carried on the experimental ration for 84 days, 
at which age all birds were killed and the organs removed, carefully dissected 
of all fat, and weighed or measured. 

The only significant difference noted between the size of organs of the two 
lots was the greater length of small intestines of the lot receiving the high levd 
of alfalfa meal. The possibility of using this principle in developing pullets 
with greater digestive capacity and also the possibility of such development re¬ 
sulting from a high crude fiber content in the ration rather than from the more 
complex contribution of alfalfa meal are suggested. 

Continuous hopper feeding of corn and oats to laying pullets, J. A. David- 
sox (Michigan 8ta, Quart. But. 19 (1936), A’o. i, pp. 3-6). —^Two pens of 120 
White Leghorn pullets each and two pens of 100 Rhode Island Reds each were 
fed for 11 mo., one pen of each breed receiving a 20.5 percent protein mash 
containing ground corn and the other a similar mash containing ground barley. 
Com and oats were fed in individual hoppers similar to those used for the mash. 

Hopper feeding of com and oats gave satisfactory egg production, and under 
the conditions of this trial the pullets balanced their crude protein intake. 
This method of feeding eliminated irregularities in time of feeding and amounts 
fed, but artificial lights appeared necessary for Its successful use. Mortality 
was similar to that obtained under usual feeding methods. 

Sweet lupine meal as a protein feed for poultry: Its digestibility by hens 
[trans. title], E. Mangoud and H. Stotz (Arch. Geflugelk., 9 (1935), No. 2-3, 
pp. 64-77; Eng. ahs., p. 75).-—Analyse of several varieties of yellow sweet lupine 
meal, induding a new alkaloid-free variety, showed them to contain about 
45.5 percent of crude protein, 4.6 percent of fat, and 29 percent of mtrogen-free 
extract on a dry matter basis, while blue lupine seed contained 34.2 percent of 
protein and 4.5 percent of fat. Digestion trials with hens showed digestibility 
coefficients for protein and fat for the yellow lupine meal were 88.6 and 79.5 
percent and for the blue lupine 82.9 and 84.7 percent, respectively. Crude fiber 
and nitrogen-free extract were practically indigestible In each case. 

Sweet lupine meal as a protein feed for poultry: Suitability for chicken 
rearing [trans. title], E. Maxgoxj) and H. Damxohleb (Arch. Gefiugelk., 9 (1935), 
No. 8-9, pp. 233-255, figs. 9; Eng. ahs., p. 254 ).—Ad. experiments with White Leg¬ 
horn chickens it is shown that replacing from one-third to two-thirds of the 
usual fish meal and meat meal content of the ration with sweet lupine meal 
prepared from the seed of either the yellow or blue sweet lupine gave excellent 
results, producing normal growth and with the birds reaching maturity for egg 
production at the normal age. Evolution of the ovaries was normal, and no 
pathological conditions were encountered that could be attributed to the ration. 

Potatoes for chickens, D. G. Ejbnnabd (Ohio Eta. Bimo. Bui. 182 (1936), pp. 
111-113) .—Besults are presented to show that steamed or boiled potatoes may 
be substituted on a dry matter basis for a considerable proportion of the cereal 
grains in the ration of either laying or fattening chickens with satisfactory 
results. From 4.1 to 4.67 lb. of potatoes were required to replace 1 lb. of 
grain in the ration. Feeding raw potatoes to broilers was unsatisfactory. 

Potato flakes and sugar beet shavings in rations for hens [trans. title], R. 
PA2TOAUP and O. BEihfiWGHAUS (Arch. Gefiugelk., 9 (1935), No. 8-9, pp. 269-281; 
Eng. ahs., p. 280).—In this trial four groups of laying hens received rations con¬ 
taining potato flakes and sugar beet shavings in the following respective 
proportions: 15 and 15 percent, 39 and 9, 70 and 0, and 9 and 39 percent. Con¬ 
sidering the first ration as normal, both feed consumption and egg production 
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on the 39-percent potato ration were above the normal. Peed consumption on 
the 39-i>ercent sugar beet ration equaled the normal but was somewhat lower 
for the 70-percent potato ration, while egg production in both was considerably 
below the normal. There was little difference in coat of egg production for the 
various groups, and no detrimental effects on weight, yolk color, or hatchability 
of eggs were noted. 

Milk in the rearing of chickens [trans. title], R. Fangaup and A. Haenfel 
(Arch, Gefiilgelk,, 9 (1935), Ko, 2-3, pp. 33-65, jfiga. 5; Eng. aha., pp. 62, 63 ).— 
Chickens from the same hatch were divided into two groups and reared under 
identical conditions, except that one group received water to drink while the 
other group received sour ^im milk. Both dry feed and liquid consumption 
were very similar for the two groups, amounting to approximately 6.23 kg of 
feed and 8 1 of liquid per bird to 20 weeks of age. The milk-fed chicks 
made more rapid gains during the first 8 weeks, and averaged 13 percent higher 
than the water-fed lot at 20 weeks of age. Feed costs per bird were slightly 
M^er for the milk-fed group, but cost per unit of gain was practically equal 
It is suggested that chicks should have free access to skim milk to 8 weeks of 

age, after which time it should be rationed to them in lesser amounts. 

How much skim milk is required to replace the normal allowance of fish 

meal in a laying ration? [trans. title], R. Fangauf, O. Bbuninghaus, and A. 
Haenfel (Arch. Gefiugelk., 9 (1935), No. 7, pp. 201-212; Eng. ahs., p. 212). —Four 
lots of White Leghorn pullets each handled alike and receiving the same grain 
ration and basal mash were given a protein supplement of 12 g of fish meal 
or 175,145, or 115 g of skim milk daily per bird, respectively. 

All milk-fed lots, in spite of the lower protein intake, produced as many as 
or more eggs than the fish-meal lot. The minimum protein requirement was not 
established, since 115 g of skim milk proved ample in this trial. The two lots 
receiving the smaller quantities of milk returned the greater profit over feed 
cost, although the total feed cost per lot was similar, the total mash consumption 
increasing as the amount of milk was reduced. No pronounced difference In 
body weight or in fertility and hatchability of the eggs was noted among the 
different groups. 

Mineral-add silage as a poultry feed [trans. title], A. Tfchebniae (Arch. 
Geflugelk., 9 (1935), No. 8-9, pp. 255-269; Eng. abs., p. 268). —^In a comparative 
feeding trial extending over a 12-we^ period, two lots (24 each) of Rhode 
Iriand Red hens were fed a basal diet of 50 g of wheat per hen daily plus 
free access to a laying mixture. In addition one group had access to mineral- 
acid clover grass silage (A 1. Y. process). The silage group consumed an 
average of 46.8 g of silage daily but 20 percent less of the laying mixture and 
produced 14 percent more eggs than the no-silage group. The silage-fed group 
also showed a more efficient utilization of the nutrients consumed. 

Results of feeding various levels of soil containing beryllium to chickens, 
dogs and rats, 0. W. Duncan and E. J, Milleb (Jour. Nutr., 11 (1936), No. f, 

pp. 371-382; ahs. in Michigan Bta. Quart. Bui., 19 (1936), No. 1, p. 58 ).—^The 
Michigan Experiment Station has investigated the possibility of the occurrence 
of a natural beryllium toxicosis as a result of animals ingesting soil containing 
this riement. Analyses of the suspected soil showed a content of 0.223 x»ercent 
of beryllium. 

The Inclusion of 30 percent of such soil in the ration of rats, 50 percent in 
chick rations, and 60 percent in the ration of dogs failed to interfere with 
normal growth or to produce any rachitic symptoms or other evidence of 
toxicity, thus failing to confirm reports that the ingestion of soil in certain 
areas of northern Michigan caused malnutrition or deformity in fluiiTtflig. 
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Protection afforded by certain vegetable oils against nutritional enceph- 
alomalacia of chicks, A. M. Pappenheimeb and M. Goettsch (8oo. EX'pt. 
BioL and Med. Proc., 31 (193i), So. 7, pp. 777 - 77 S i .—Continuing this line of 
investigation (E. S. R., 69, p. 719) in an attempt to find materials offering 
protection against nutritional encephalomalacia, the authors, with the assist¬ 
ance of A. Alesieff, have shown that when certain vegetable oils were substi¬ 
tuted for lard in the basal diet (No. 108) all chicks were completely protected 
from the disease. Cottonseed oil, hydrogenated cottonseed oil, corn oil, and 
peanut oil, each afforded complete protection, while olive oil was less 
efScacious. 

The prevention of nutritional encephalomalacia in chicks by vegetable 
oils and their fractions, M. Goettsch and A. M. Pappekheimeb (Jour. Biol. 
CTiem., 114 (1938), So. 3, pp. 673-687)—In continuation of the above studies, this 
investigation, in which the authors had the assistance of A. Hart, demon¬ 
strated the presence of the antiencephalomalacia factor in the nonsaponifiable 
fraction of certain vegetable oils. When the diet (No. 168) upon which the 
disease was first observed was supplemented with 5 percent of soybean oil, 
which replaced an equal amount of lard, the incidence of the disease was 1.6 
percent, or one chick develoijed the disorder out of a total number of 62. This 
oil was, therefore, used for studies on properties and concentration of the 
factor. 

The factor as present in soybean oil was found stable to autoclaving for 
6 hr. at 120*’ [C.] and to irradiation from a quartz lamp for 30 min. at a 
distance of 3 ft. It was only partially soluble in 95 percent ethyl alcohol at 
room temperature. Continuous extraction with the alcohol for 2 weeks failed 
to remove any more of the active material. The factor in this extract was 
stable to aeration at room temperature for 48 hr. and to saponification at room 
temperature for IS hr. in a nitrogen atmosphere. Saponification with exposure 
to air completely inactivated the extract 

Petroleum ether, purified by treatment with concentrated sulfuric acid for 
several weeks, followed by washing and distillation, was used to extract the 
nonsaponifiable and fatty acid fractions. The protective dose of the nonsaponi¬ 
fiable fraction was 0.24 g per kilogram of the diet The fatty acid and water- 
soluble portions of the extract had no protective activity. 

The discussion included in this paper related to the nonidentily of this 
factor to vitamin E, to the gizzard factor of Dam (E. S. B., 74, p. 682), and 
to the vitamin B 4 of Keenan et al. (E. S. B., 71, p. 364). 

Brain weight and moisture content in normal chicks and those with 
nutritional encephalomalacia, M. Goettsch and A. M. PAPPENHEmEB (Amer. 
Jour. Physiol., 115 (1936), So. 3, pp. 610-617, figs. 3). —^In a comparison of the 
weight and moisture content of the brain of normal chicks and those with 
nutritional encephalomalacia by the authors, with the assistance of A. Hart, 
it is shown that normally the weight of the whole brain is not influenced by 
age, sex, or rate of growth of the chick, but is dependent only on the body 
w'eight. The percentage of water in different parts of the brain from 8 to 60 
days of age was found to be constant and independent of the age of the chick 
or size of the brain. In chicks suffering from acute encephalomalacic lesions 
in either the cerebrum or cerebellum there was a distinct increase in both 
wei^t and moisture content of the affected region. 

The protein requirements of laying hens, V. Heiman, J. S. Cabveb, and 
J. li. St. John (Washington 8ta. BiO. 331 (1936), pp. 16, fig. 1).—In this experi¬ 
ment the 6 rations used contained from 12 to 13 percent of plant protein; 14, 
15, 16, and 18 percent of plant and herring fish meal prot^; and 16 i>ercent 
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of plant, herring meal, and dried skim milk protein, re^ectively. Each 
was fed as an all-mash ration to triplicate pens of White Leghorn pullets over 
a 289-day experimental period. 

The results clearly indicate that the 12 to 13 percent protein level from plant 
sources alone was inadequate m maintaining body weight for the duration of 
the experiment, and the total eo,^ production and the size and hatchability of 
the eggs for this group was lower than for any of the groups receiving sup¬ 
plementary animal protein. The 14 percent protein ration was adjudged as 
about the minimum required for a 60 percent rate of production with eggs of 
satisfactory weight. Little difference was noted in regard to rate of production, 
and size, quality, and hatchability of the eggs at any of the higher rates of pro¬ 
tein feeding. The substitution of 2 5 percent of dried skim milk for an equiva¬ 
lent amount of herring fish meal at the 16 percent protein level did not improve 
the effectiveness of the ration. Fish meal did not ad^ ersely affect egg quality 
in any case. It is concluded that 15 percent protein from adequate sources is 
sufficient in a laying ration. When mash and scratch grains are fbd in equal 
parts 20 percent protein in the mash should prove adequate. 

Effect of different sources of vitamin D on the laying bird, I, 11 (Poultry 
Sci., 15 (1936), Xo. pp. S26-3U, fig. I).—These are reports of studies at the 
Ohio Experiment Station. 

I. Eyg production, hatchalility, and tissue composition, R. M. Bethke, P. R. 
Record, 0. H. Kick, and D. C. Kennard.—In the first study four lots of 30 
White Leghorn hens each were used, each lot receiving the same all-mash 
ration. Lots 1 and 4 received no vitamin D supplement, lot 2 received 2 percent 
of cod-liver oil in the mash, while lot 3 received the same equivalent number 
of rat units as irradiated ergosterol. Lots 1, 2. and 8 were housed behind 
ordinary window glass, while lot 4 was housed behind Cel-O-Glass. 

The average egg production per bird from December 1 to May 30 was 39.3, 
86.8, 67.2, and 78.3, and the percentage mortality over the same period was 23.3, 
10, SO, and 16.6 for the four lots, respectively. After 5 mo. on experiment the 
percentage of dry eggshell expressed as on the fresh weight of eggs was 5.25, 
9.45, 7.96, and 9.27, and the percentage hatchability of fertile eggs was 0, 60.5, 
47.6, and 62.5 for the respective lots. These results indicate that mortality, egg 
production, eggshell quality, and hatchability of eggs are greatly influenced by 
the amount of the antirachitic factor supplied. 

Feeding adequate amounts of irradiated ergosterol or allowing access to 
direct sunlight after 6.5 mo. on a ration either low in or devoid of vitamin 
D materially improved production, shell quality, and hatchability of eggs. Ir¬ 
radiated ergosterol is not as efficient a source of vitamin D as cod-liver oil 
for la 3 ring hens, requiring approximately ten times as many rat units to give 
the same results. Fifty-four international rat units as cod-liver oil per 100 
g of ration were insufficient for optimum results, while 5,400 units per 100 
g of ration were excessive and decreased egg production and hatchability. 
Massive doses of 54,000 units of irradiated ergosterol per 100 g of ration were 
toxic, leading to anorexia, loss of weight, and lowered production, with evidence 
of decreased plasma phosphorus and calcification in the kidneys. 

II. Storage of vitamin D in the egg and chick and mineral composition of 
the mature emlryo, R. M. Bethke, P. R. Record, O. H. M. Wilder, and C. H. 
Kick.—^Vitamin D assay of the egg yolks produced on tlie various rations as 
described in part 1 indicated that their antirachitic potency depends on the 
vitamin D intake of the bird producing it Determination of the calcium and 
phosphorus content of the blood and ash content of the bones of day-old chiffTest 
indicated that vitamin D storage in chicks is also dependent (within limits) 
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on the vitamin intake of the parent. Vitamin A as irradiated ergosterol was 
less efficiently transferred to the egg than similar units from cod-liver oil, 
with evidence that the vitamin D occurring in the egg is in the same biological 
form as that fed to the hen. 

The vitamin D requirements of growing chicks and laying hens, R. R. 
HcEPHT, J. E. HTjr^TEB, and H. C. Knaxdel {Pemisylvania Sta. Bui 334 (1936), 
pp. 38, figs. 10 ).— This bulletin gives further consideration to the results previ¬ 
ously published (B. S. R, 71, p. 521) and presents results of a second series 
of esperimenrs of a similar nature. A cod-liver oil vitamin D concentrate 
(Zucker process) was ussed as the primary source of vitamin D in both series 
of experiments. Tsing the rat assay method (IJ. S. P. X. Revised 1934), the 
concentrate was found to contain 310 U. S. P. units of vitamin D per gram. 
This concentrate was added to the basal rachitic diet fed aU groups of birds 
at such rates as to provide a vitamin D potency ranging from 0 to 310 units 
per 100 g of ration. 

In general, the results of the second series of esperiments confirmed the 
previous findings. Chicks on the basal diet without vitamin D supplement 
and confined without access to sunlight became radiitic at approximately 3.5 
weeks of age. Nineteen units of vitamin D per 100 g of feed appeared to be 
the minimum protective level for chicks up to 24 weeks of age, a few individuals 
showing rachitic symptoms at this level although growth rate was normal 
Thirty-nine units per 100 g of feed produced very satisfactory growth and 
bone development, while no advantages resulted &om providing higher levels of 
vitamin D in the ration of the growing chicks. 

In the experiments with laying pullets confined without access to sunlight 
58 units per 100 g of the all-mash ration gave unsatisfactory results, while 
78 units per 100 g of ration gave satisfactory results in maintenance of body 
weight, egg production, size of eggs, quality of shell, and hatchability. Under 
climatic conditions existing in this experiment spring-hatched chicks under 
range conditions secured sufficient sunshine irradiation for normal growth and 
bone development, and the laying pullets on range received sufficient irradiation 
for satisfactory performance during the entire laying period. 

The albumen index as a physical measurement of observed egg quality, 
Y. Heiman and J. S. Cabveb (Poultry 8ci., 15 (1936), yo. 2, pp. U1~H8, figs. 2; 
V. 8. Egg and Poultry Mag., 42 (1936), Yo. 7, pp. 426, 427, 428, 429, fig. 1).—This 
contribution from the Washington Experiment Station describes a method for 
measuring width and height of the thick white of eggs and presents tables 
for rapid calculation of the albumin index for given measurements. 

Eggs were graded into one of five grades at the time measurements were 
taken. The correlation between grade and albumin index was found to be 
0932±0.002, and the mean index for the five grades was 0.124, 0.099, 0.069, 
0.048, and 0032, respectively. The suitability of thifs index in determining 
apparent egg quality is suggested. 

The albumen index determination by nomogram, L. A. Wilhelm and V. 
Heimax (U. S. Egg and Poultry Mag., 42 (1936), No. 7, pp. 426, 427, 428, 429, 
figs. 4)-—^With further reference to the albumin index of eggs it was found that 
when egg weight was held constant there was a correlation of 0.986±0.001 
between albumin index and the height of the albumin. This led the authors 
to study the possibility of deriving the alhnmin index from aihntnin hei^t, 
using a proper correction for egg weight Based on the weight albumin height 
and albumin index of 2,842 eggs representing a uniform distribution in the 
various classes, the authors have constructed a nomogram chart for the rapid 
determination of albumin index. A comparison of the estimated index with 
the,calculated index shows very close agreement between the two methods. 
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The egg yolk surface in fresh eggs, P. J. Schaible, J A. Davidson, and 
J. M. Moobb (Poultry flfci., 15 (1936)^ No. 4, pp. 298-303; aba. in Michigan 8ta. 
Quart, Bui., 19 (1936), No. 1, pp. 58, o9).—A spotting of yolks of fresh broken-out 
eggs frequently observed and caused by nonuniformity in the peripheral light 
yolk layer is noted. Its presence and degree of intensity varied in eggs from 
an individual hen from day to day. The authors were unable to show a rela¬ 
tionship between its occurrence and rate of production, atmospheric tempera¬ 
ture, time of day the egg was laid, the position of the egg in the cycle, or 
egg weight. Simulation of this condition by slight mechanical pressure on the 
yolk membrane of normal eggs led to the suggestion that such si)otting may be 
due to imprints from imperfections in the follicle. Other types of spotting 
are mentioned, and the condition of the egg yolk surface in relation to candling 
of eggs is discussed. 

Summary of feeding and confinement rearing experiment with turkeys 
during 1985, F. N. Babbett, 0. G. Cabd, and A. Bebbidge (Michigan 8ta. 
Quart. Bui., 19 (1936), No. 1, pp. 21^29, fig. 1).—Poults hatched May 8 were 
divided at 1 week of age into 4 lots of 25 birds each and placed in an indoor 
pen until transferred to a large ox>en turkey house at the end of the seventh 
we^. Poults hatched June 28 were similarly treated except that they were 
removed to the open house at the end of the fifth week. The rations fed in 
the respective lots contained 23, 19, 24, and 26 percent of protein in the 
mash. Lots 1 and 4 received water only to drink, while lots 2 and 3 received 
gkim milk only. The mash, whole corn, grav^, and drink were before the 
birds at all times, and chopped fresh alfalfa was fed daily. 

The early-hatched poults were more efficient in the amount of feed required 
to produce 1 lb. of gain and in cost per unit of gain than the late-hatched 
poults. The latter birds consumed a greater proportion of com to mash in aU 
lots. Poults receiving liquid skim milk consumed less mash per pound of gain 
but ate more com than poults receiving water to drink. At the prices of feed 
charged the cost per pound of gain was approximately 2 ct. less for the lots 
receiving liquid milk. Feeding milk, however, had the disadvantage of requir¬ 
ing more labor in caring for the milk and dishes and in attracting more flies 
with their possibility of tapeworm infestation. The cost of producing gains with 
any of the rations used was quite satisfactory. The method of rearing under 
confined conditions was found to be practicable with the rations used. 

DAIRY PARMIHG—DAIRYIHG 

[Investigations with dairy cattle and dairy products in Vermont] (Vor- 
mont 8ta. Bui. 407 (1936), pp. IS, It, 19-27). —^Data obtained in studies with 
dairy cattle are reported on calcium and phosphorus metabolism, the effect of 
feeding cod-liver oil concentrate to calves, digestibility of grass silage plus 
molasses, the feeding value of artificially dried hays, and the feeding value of 
grass silage v. com silage. 

In studies with dairy products, information was obtained on the canning of 
Cheddar cheese, milk and dairy products consumption in Burlington, the 
'methylene blue reduction test of mastitic milk, sampling to determine the 
sterility of farm utensils, variable oxygen absorption in cold milk as a factor 
in the methylene blue reduction test, sediment and bacterial count of madiine 
drawn milk and strippings, a modified medium and incubation temperatures 
as they affect bacteria counts of milk containing organisms arising from various 
sources of contamination, and treatment of milk previous to separation and 
the effect on the viscosity of market cream. 
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Tbe quantities of grass that dairy cows will graze, T. E. Woodwabd 
(Jour. Dairy 8cL, 19 (19J6), So. 6, pp. 347-357),—The U. S. D. A. Bureau of 
Dairy Industry has conducted a total of 15 grazing trials estending over 2- to 
4-day periods. The quantity of grass consumed by the cows was estimated 
by comparing the yield of clippings obtained from the grazed area immedi¬ 
ately after the grazing trial with the clippings from a similar ungrazed check 
area. 

The estimated consumption of green material and dry matter, respectively, 
for the different trials was as follows: In May 1932, Jersejs 151 lb. and 27.5 
lb., Holsteins 149 and 30.4; June 1932, Jerseys 9S and 20.5, Holsteins 109 and 
23.9; August 1932, Jerseys 47 and 14.7, Holsteins 50 and 16.9; April 1933, 
Jerseys 148 and 33.7, Holsteins 134 and 35.2; and July 1933, Holsteins 146 lb. 
a.id 34.1 lb. 

Atmo&ipheric temperature apparently had little effect on the rate of grazing. 
The quantity consumed bj the two breeds showed only slight differences, the 
Jerseys consuming somewhat more per unit of live weight than the Holsteins. 
The estimated total digestible nutrients consumed under the most favorable 
conditions were sufficient to provide maintenance and support production of 
40 lb. of milk and 1.8 lb. of fat daily by the Jerseys and 45 lb. of milk and 
1.72 lb. of fat by the Holsteins. It is concluded that a cow is capable of grazing 
about 6 percent of the gra^s on an acre daily up to a maximum of 150 lb. of 
fresh grass or from 30 to 35 lb. of dry matter. 

Recent knowledge applicable to the normalizing of feed rations for 
dairy cows [trans. title], F. Svoboda Oeskoslov. Akad. Zemdddl. {Ann, 

Czechoslovak Acad. Ayr.), W (1935), Xo, B, pp. 134r-139; Eng. ahs., p. 139). —^This 
article discusses proposed changes in feeding standards for dairy cattle with 
regard to both maintenance and production requirements and control of the 
dry matter content of the ration. 

The nutritive value of proteins for maintenance, S. Moms and N. 0. 
WszGBT (Jour. Dairy Res. [Xrondon], 6 (1935), Xo. 3, pp. 289-303, figs. 4 ).—^The 
Hannah Dairy Research Institute has investigated the bovine maintenance 
requirement for cystine and lysine. The results indicate that the maintenance 
requirement of cattle for cystine is very minimal and possibly dispensable, and 
that cystine-deficient rations are unlikely to occur in general feeding practices. 
It is further shown that cattle have a definite lysine requirement for main¬ 
tenance, which is tentatively calculated to be 0.8 g of lysine nitrogen daily 
per 1,000 lb. of live weight. The biological values of blood meal, maize germ 
meal, wheat gluten meal, and rye flour for cattle are presented. 

The metabolism of betaine and allied tertiary nitrogenous bases in the 
ruminant, W. L. Davies (Jour. Dairy Res. ILondon}, 7 (1936), Xo. 1, pp. 14^24, 
fig* 1 ).—^In this study it is shown that the piimary excretory product resulting 
from ingestion of the tertiary nitrogenous bases by ruminants is trimethyl- 
amine oxide. The nitrogen of simple bases is rapidly and almost wholly excreted 
in this form, but with more complex compounds, as betaine, choline, etc., only 
from 14 to 43 percent of the nitrogen is so excreted, the amount varying with 
the level of intake, the form ingested, and the tolerance of the animal to the 
base fed. 

The feeding of these bases in relatively small quantities, such as 100 g of 
betaine daily, results in a peak of excretion at from 4.5 to 6 hr. after ingestion. 
Since betaine is generally recognized as the precursor of fishy flavor in milk, 
a practical application is to feed any product containing appreciable quantities 
of betaine during or immediately following a yniikiTig period in order to allow a 
maximum interval between the time of feeding and the next milking period. 
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Feeding experiments on the effect of silage on yield and composition 
of Tnillr and butter [trans. title], Dibbebn, Sttdholt, Rinteslen, and Schatzel 
{Ztschr. Zucht, Reihe R, TierzueJit, u, Zuchtungslioh, 33 (1935) t 2^0. 3, pp. JjfiB- 
416).’—The results of two tests, each including three groups of cows, are pre¬ 
sented. These groups received 0, 15, and 30 kg of silage per cow daily, respec¬ 
tively, with the protein and starch equivalent of the ration being equalized by 
adjusting the amount of roots and concentrates fed. 

SRage feeding caused a slight increase in milk yield, while neither flavor, 
bacterial content, nor chemical composition of the milk was affected. The flavor 
and aroma of the butter were not altered, but the intensity of the color in the 
butter increased progressively as the rate of silage feeding increased. A slight 
lowering of the melting and solidifying points was the only physical change 
occurring in the fat due to silage in the ration. 

The nutritive value of artifl.cially dried grass and its effect on the quality 
of Tnilk produced by cows of the main dairy breeds, S. J. Watson and W. S. 
Febgusok (Jour. Agr. 8ci. {England), 26 (1936), Xo. 2, pp. 189-211). —In feeding 
trials at the Agricultural Research Station, Jealott’s Hill, two groups of milk¬ 
ing cows were alternated between a normal winter ration of roots, hay, and 
concentrates and a ration in which approximately 8 lb. of artificially dried grass 
per cow daily replaced part of the concentrates, the two rations being adjusted 
so as to supply equal quantities of protein and starch equivalents. 

No significant differences were detected in the yield or in the butterfat and 
solids-not-fat content of the milk of the two rations. Cows on the dried-grass 
ration showed greater live weight increases and a marked increase in the yellow 
color of milk resulting from the greater carotene intake in the dried grass. 
The composition and digestibility of the dried grass are indicated. 

Feeding butterfat to dairy cows, A. C. M’Candlish and J. P. STBUTHEits 
(Jour. Dairy Res. [London], 6 (1935), Ko. 3, pp. 303-306). —^In a series of trials 
at the West of Scotland Agricultural College, cows were fed 1 lb. of butterfat 
daily either as cream or melted butter in their ration during the second and 
fourth 10-day periods of a 50-day experimental period. Some difficulty was 
encountered in getting cows to consume completely the ration containing the 
butterfat. No significant differences in yield or composition of milk due to 
feeding butterfat were noted. 

The effect of variations in feeding on dairy cows yielding milk of poor 
quality, A. W. Stewabt and J. F. Tocheb (Jour. Dairy Res. [London], 7 
(i93d), No. 1, pp. 1-13, figs. 4)- —In experiments with four cows known to pro¬ 
duce milk consistently low in solids-not-fat, changing from winter rations to 
good pasture caused a pronounced increase in both yield and percentage of 
soHds-notrfat in the milk. Feeding a well-balanced ration over two lactation 
periods resulted in a slight but significant increase in both yield and solids-not- 
fat during the second lactation. Feeding a high protein ration (nutritive ratio 
of 1:2.76) did not affect the yield or the casein content but lowered solids-not- 
fat and lactose and increased total nitrogen, while a high carbohydrate ratio 
(nutritive ratio of 1:9.9) caused only a slight decrease in solids-not-fat. 

Why do fat tests vary? A perpetual query, J. C. Mabqitabdt and H. L. 
Dubham (Fann Res. [New York State Sta.], 3 (1936), No. 1, p. 2, fig, I).—This 
article deals with general conditions such as feeding and management of the 
herd, climatic conditions, the mechanical limitations of the milk test bottle, 
and the human element involved in testing, all of which may cause variation in 
the fat test in a mixed herd sample ftom one testing period to another. 

An unusual variation in the butterfat content of milk, K. Hartley and 
D. W. H. Bakeb (Jour. Dairy Res. [London], 6 (1935), No. 3, pp. S53-S62).— This 
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rei)ort from the Agricultural Department, Nigeria, describes a condition con¬ 
sistently noted during the four years 1931-S4, in which the butterfat content of 
milk produced on the go\ermnent farm is higher in the morning than in the 
evening during the wet season, April to September, while the reverse is true 
during the dry season, October to March, Although the milk yield was greater 
for the morning milking throughout the year, simulating wet season feeding 
conditions during the dry season failed to prevent this reversal, indicating that 
the marked climatic differences between the two seasons is the causative factor. 

Vitamin D studies in cattle, III, IV (Jour. Dairy ScL, 19 (1936), Nos, 6, 
pp, 29f-3d3; 6, pp, S59-nS72; abs. in Michigan Sta, Quart, BuL, 19 (1936), No. 1, 
pp. 57, 5S. 61). —^This series of studies has been continued (E. S. R., 74, p. 688). 

Ill- Influence of solar ultraviolet radiation upon the hlood chemistry and 
mineral metaholism of dairy calves, 0. W. Duncan and C. P. Huffman.—^Three 
groups of Holstein calves were started on a rachitogenic ration at 90 days of 
age. One group kept outdoors during the day grew normally with neither 
physical condition nor blood values indicating any evidence of rickets, although 
there was a tendency to increase storage of calcium and phosphorus during the 
summer months with a corresponding decrease during the winter months. The 
remaining calves, deprived of direct sunlight, all developed definite signs of 
rickets, first indicated by a constant downward trend in either calcium or inor¬ 
ganic phos^diorus content of the plasma, or both, and later by anorexia, d<H:rease 
in growth rate, stiffness and bowing of the forelegs, and reduction of the mineral 
content of the bones. 

Allowing one group of the rachitic calves exposure to direct early spring sun- 
idiine resulted in a marked increase in the concentration of plasma calcium and 
inorganic phosphorus and other evidence of curative effect. The remaining 
calves, continuously deprived of solar radiation, developed acute rickets with 
the inorganic phosphorus readiing an extremely low level. These results demon¬ 
strated that solar radiation enabled or permitted the calves to utilize material 
present in the ration but unavailable in the absence of sunlight or a supple¬ 
mentary f om of vitamin D. 

IV. Corn silage as a source of vitamin D for dairy cattle, H. B, Bechtel, 0. F. 
Huffman, C. vr. Duncan, and C, A. Hoppert.—Samples of com silage were 
assayed for vitamin D according to standard line-test procedure with rats and 
were found to contain from 122 to 165 U. S. P. rat units per pound of air-dried 
material. Five groups of Holstein calves were used to determine the anti¬ 
rachitic value of com silage for dairy calves in both curative and preventive 
trials. In all cases calves under 190 days of age on the basal rachitic diet failed 
to consume sufficient silage to either prevent or cure rickets while in older 
calves, with one exception, the daily consumption of from 7 to 10 g of dry 
matter in silage per kilogram of live weight was effective in curing or prevent¬ 
ing this disease. This level of intake was also sufficient for normal growth and 
reproduction in cows, indicating that silage prepared from com at the normal 
stage of maturity possesses definite antirachitic quality. 

A study of the vitamin D requirements of calves when natural mlllr fur¬ 
nished the sole source of the antirachitic factor, J. W. Long, C. P. Huffman, 
and C. W. Duncan (Milk Plant Mo., 25 (1936), No. 7. pp. 30-^6, 72, figs. 10).— 
This study at the Michigan Experiment Station involved the use of three lots 
of Holstein calves, each receiving a basal rachitic diet after 70 days of age. 
All calves in the lot receiving a supplement of skim milk became rachitic in 
spice of the favorable calcinm-phosphoms ratio in their diet. Individuals in 
the second lot, carried during the winter months and receiving a supplement of 
fresh whole milk, showed varying degrees of resistance to rickets. Apparently 
a daily intake of from 0.3 to 0.4 TJ. S. P. units of vitamin D per pound of live 
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weight met the requirements for growing calves, provided normal lev^ of 
plasma magnesium were maintained. The third lot, carried during the sum¬ 
mer months and receiving summer-produced whole milk, had a higher vitamin 
D requirement than the winter calves (group 2). The close relationship be¬ 
tween magnesium metabolism and rickets is emphasized as probably accounting 
for the difference in response to winter and summer whole milk. 

Incomplete miUdng in relation to milk production and ndder troubles 
in dairy cows, T. £. Wooowabd, B. P. Hons, and B. B. Gbaves (17. 8, Dept, 
Agr., Tech. Bui. 522 (1936), pp. 27, /iga. 11). —^This study is based on 33 complete 
lactation records made by 14 cows, all records being made on machine milking. 
Each cow had completed at least one lactation record when being milked com¬ 
pletely and at least one when milked incompletely. The methods employed 
included a complete record of milk production, periodic tests for butterfat, the 
examination of weekly milk samples for chloride content, cell count, number ot 
total bacteria, and number of streptococci, and also frequent examinations of 
the udder by palpation for the detection of lumps, swellings, or other abnor¬ 
malities, and the use of the strip cup for detecting curd particles in the milk. 

The quantity of milk left in the udder by Incomplete milking varied from 0.8 
to 2.1 lb., and averaged 1.2 lb. Computing all Immature records to a mature 
equivalent basis (practically all records were made by mature cows) and com¬ 
paring production for the two groups, it is shown that the cows when milked 
incompletely throughout a lactation period produced 96.7 percent as much as, 
or 306 lb. less milk than, when milked completely. Considering the average of 
all lactations, incomplete milking apparently did not affect the percentage of 
butterfat in the milk or the rate of decline in milk production; neither did it 
increase the incidence of mastitis, the number of cdls in the milk, nor the total 
number of bacteria or number of streptococci present. 

As a practical application it appears that while for economic reasons it is not 
desirable to leave much milk in the udder, neither is it desirable to sx)end so 
much time attempting to get the *last drop” of milk that the cost of stripping 
exceeds the value of the milk obtained. Manipulation of the udder to accom¬ 
plish complete milking required an average of 39 sec. per milking and yi^ded a 
net return at the rate of 59 lb. phr hour. 

Managing the dairy bull, 0. S. Bhode and W. A. Fosteb {Illinois 8ta. Circ. 
460 (1936), pp. 11, figs. 8). —^This circular describes the construction of suitable 
lots and buildings for housing, along with suggestions on the management and 
feeding of the dairy bulk 

No “best” breed of milk goats, J. C. Masquardt (Farm Res. {Neto YorJc 
State 8ta.], 3 (1936), No. 1, p. 10, fig. f).—The results of 55 State and 2 national 
goat-milk scoring contests gave no indication that breed enters into the question 
of quality milk production. Proper feeding practices, employing sanitary 
methods, and producing milk high in lactose and low in chlorides are deemed the 
most important considerations in quality goats’ milk production. 

The relationship of composition to quality in goat milk, J. G. Marquardt 
(Qoat World, 20 (1935), No. 11. pp. 7-9).—The New York State Experiment Sta¬ 
tion has studied the relationship between flavor score and the composition of 
samples of goat milk entered in a recent national scoring contest. Flavor scores 
were not significantly related to either the fat or total solids content of the 
milk or to titratable acidity or curd tension. A high milk sugar content was 
associated with better quality milk, while a high salt content adversely affected 
the flavor. 

The yield and composition of the milk of the ewe, W. Godden and 0. A. 
PuDDY (Jmr. Dairy Res. [London], 6 (1935), No. 3. pp. 307-~312).—^This paper 
from the Bowett Research Institute presents data on the yield and composition 
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of the milh of ewes kept under controlled experimental conditions throughout a 
lactation period and also from ewes under natural grazing conditions in Scot¬ 
land. No significant differences in the composition of the milk resulting from 
the different rations were detected. 

Machine milking compared with hand milking [trans. title], H. W. 
EsKEDAL (Beret. Foi'SOgsla'b. K. Vet. og Landl^ohOjekoles [Dewniarfc], 160 
(1935pp. 74, figs. 20: Eng. ahs., pp. 72-74).—Based on a series of trials compar¬ 
ing the effectiveness of machine and hand milking, it is concluded that hand- 
milked cows will yield more milk than machine-milked cows, due primarily to 
the slower rate of decline with advance of lactation in the former group. 

The rate of milkigg by machine, A. S. Foot (Jour. Dairy Res. [London], 
6 (1935), Xo. S, pp. 313-319. figs. 6).—In a study of the response of individual 
cows to TniUfiTig machines, conducted at the National Institute for Beseaich in 
Dairying, a wide range in duration of milking was observed, the coefficient of 
correlation between yield and milking time being 0.429. Curves showing the 
rate of milking at various stages during the operation for different yield groups 
are presented. Maximum rate of flow was reached in about 2 min. for all yield 
groups, with high-yielding cows showing a much more rapid rate of flow and a 
more rapid decrease near the end of the milking period. 

Factors affecting milk and bntterfat secretion, I, II, E. O. Whetham and 
J. Hammo^td (Jour. Dairy Res. [London]. 6 (1935), Xo. 8, pp. 320-339, figs. 5; 
pp. 340-352, figs. 2). —These two studies were carried on at the School of Agri¬ 
culture. Cambridge. 

I. Tariations in fat iccigUt, fat percentage, and the amount of fat in the milk 
required to make a given tceight of hutter. —Summarizing the records obtained 
from English dairy show milking trials over a 10-yr. i)erlod, data are presented 
for 11 cattle breeds on the average ntiilk and fat yield, percentage of bntterfat, 
and the fat:butter ratio, i. e., the pounds of fat as determined by the Gerber 
test required to make 1 lb. of butter. 

By regrouping the data the effect of level of production, stage of lactation, 
and age on the percentage of fat and the fat: butter ratio has been determined. 
It is suggested that the fat: butter ratio is determined by the size of the fat 
globules in the milk. It is presumed that size^ of globule is determined, first, 
by the rate of bntterfat formation by the cells, and, second, by the rate of 
milk secretion, i. e., the rate at which globules are washed out of the cells. 
It is further suggested that when milk yield is increased due to an increased 
rate of secretion (stage of lactation) the fat content is reduced, but when milk 
yield is increased due to an increased number of secreting cells (age) the fat 
content is unaffected. 

II, The color of the hntterfat. —A study of the color of the bntterfat from 
the above-described milk samples indicates that the genetic character of the 
cow and the method of feeding are the principal determining factors. Condi¬ 
tions leading to increased milk yield generally cause slight increase in color of 
the fat. Bntterfat derived from body fat is normally lower in color than that 
derived from feed when the latter contains reasonable amounts of plant 
pigment. 

The influence of high environmental temperature on the secretion and 
composition of milk.—preliminary note, S. Baetlett (Jour. Dairy Res. 
[London]. 6 (1935). Xo. 3. pp. 283-288). —^In a series of trials four cows were 
kept either in rooms at SO® F. or in bams at normal winter temperature {aver¬ 
age about 40®). A study of the yield and composition of the milk produced 
indicated that a significant lowering of the solids-not-fat occurred at the hi^er 
temperature, while milk yield and percentage of bntterfat were slightly reduced. 
No changes in other constituents of the milk and blood were detected. 
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Investigations on the milk of a topical herd of Shorthorn cows.—^ttl, 
Nitrogen distribution, chloride, lactose, copper, and iron content over a 
period of two years, W. L. Davies (Jour. Daily Re6. [London^, 6 (193S), Xo. 3, 
pp. 363-368). —Continuing this series of im ebtigations (E. S. R., 75, p. 686 ), 
weekly samples of milk from a herd of Shorthorn cows have been analyzed for 
total nitrogen and nitrogen distribution, lactose^ chlorine, iron, and copper. A 
complete tabulation of these results is presented, with the suggestion that they 
may serve as a comprehensive standard of typical Shorthorn milk. 

Seasonal variations in the freezing point of South African milk, L. Denis- 
LESTEB (Union So. Africa Dept. Ayr. and Forestry But 156 (1936), pp. li, fig. 1 ).— 
Based on freezing point determinations of mUk samples from 7 herds at approx¬ 
imately 2 -week intervals throughout 1 yr., it is concluded that the limits within 
which the freezing point of the milk samples varied (from 0.528® to 0.556® 0.) 
did not show any material dUSerence from month to month and hence were in 
no way correlated with the rations supplied or with meteorological conditions. 

Influence of period of lactation on the freezing point of South African 
milk, L. Denis-Lester (Union So. Africa Dept. Ayr. and Foiestry BuL 157 
(1936), pp. 8, figs. 2). —^Based on freezing point determinations of milk samples 
from 45 cows taken at approximately 2-week intervals throughout the lactation 
period, it is concluded that the variations which occur in the freezing point of 
mUk are in no way due to the period of lactation of the cow from which the 
sample is obtained. 

A preliminary study of the vitamin A content of milk and colostrum, 
B. L. Kxjneeth, M. M. Ksaaieb, and W. n. Riddell (Kan^. Acad. ScL Trans., 
38 (1935), pp. 209-211, fig. 1). —^This preliminary report from the Kansas Experi¬ 
ment Station Indicates that the vitamin A content of colostrum is 10 times 
greater than that of normal milk produced by the same cow, while a comparison 
of the colostrum from two different cows showed one to be twice as potent in 
vitamin A as the other. Feeding 2 g of the more potent of these colostrum 
samples gave results comparable to that obtained from feeding 28 7 of standard 
carotene as a vitamin A supplement in the rat diet. 

The influence of storage, pasteurization, and contamination with metals 
on the stability of vitamin O in milk, C. H. Whitxah, W. H. Riddell, and 
W. J. Caulfield (Jour. Dairy ScL, 19 (1936), Xo. 6, pp. 373SS3). —Studies con¬ 
ducted at the Kansas Experiment Station indicate that milk either raw or 
pasteurized by the high temperature short-time process but uncontaminated 
with copper may be stored for from 24 to 48 hr. with very little loss of vitamin O. 
The 30-min. holding process of pasteurization resulted in excessive loss of vita¬ 
min C, both during pasteurization and during the subsequent storage, even when 
contamination with copper was reduced to a minimum. 

The addition of 5 parts per billion of copper to pasteurized milk increased the 
loss of vitamin C during a 24-hr. storage period. The addition of O.S g of copper 
daily to the ration of a cow decreased the stability of vitamin 0 in the pas¬ 
teurized milk, presumably due to an increase in the copper content of the milk, 
though this could not be detected by chemical analysis. Adding 0.1 p. p. m. of 
iron or 1 p. p. m. of chromium or nickel has less deteriorating effect on vitamin 0 
than 5 parts per billion of copper. 

Milk and dairy products, W. B. Palmer eu* ai (Aipcr. Pith Ev(Fth Assoc. 
Yearbook, 1935-36, pp. 5k-57). —^In this report of the Committee on Milk and 
Dairy Products, the lack of uniformity in administrative control of vitamin 
D milks, both in production and labeling, is discussed. Establishment of a 
reliable irradiation tedinic and equipment with suitable indicating and record¬ 
ing devices are recommended to permit effective supervision by routine inspec- 
110187—37- 1 
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tion. Certified milk is discussed from the standpoint of pasteurization and 
composition. Misinformation on milk by various consumer organizations is 
condemned. 

The flavor of milk (New Torh State Sta. Circ. 161 [1936), pp. 4).—The causes 
of the most common off flavors encountered in the production and handling of 
niiiTr are briefly discussed, and certain precautions to be observed by the pro¬ 
ducer, the distributor, and the consumer as guards against the development of 
off flavors are suggested. 

Some effects of the proposed new bacteriological techniques, J. F. Phelan 
(JouK Dairy ScL, 19 (1936), No. 6, pp. 383^94).—In a series of tests covering 
the examination of 1,962 samples of various dairy products, either standard agar 
at 32® or tryptone agar at 37® showed a marked increase in number of bacterial 
colonies over the standard method, while tryptone agar at 32® showed a still 
greater increase which in certain cases represented a tremendous variation over 
the standard method. The author emphasizes the need for careful study of 
proposed new methods and a proper balance of methods and bacterial standards 
before changes in existing standard methods are made. 

A study of the bacterial flora of foremilk and of rennet extract, with 
special reference to acid-proteolytic types, N. R. Knowles (Jour, Dairy Res, 
[London], 7 (1936), No. 1, pp. 63-74).—In a study of the bacterial flora of fore¬ 
milk and of rennet extract, x>articular reference is made to the add proteolytic 
types which probably have a significant effect in the cheese-ripening process. 
Both materials were found to yield add-proteolytic cocci which were largely 
dassified either as Staphylococcus sp.. Micrococcus caseolytUsus, M. freuden- 
reiehii, and Streptocoecus liquefaciens. Comparatively few of the cultures iso¬ 
lated from either foremilk or from fresh rexmet were proteolytic, whUe old 
rennet samples were more productive of this type. Many cultures which failed 
to show peptonization of milk were capable of liquefying gdatin and may be 
of aid in the final stages of protein break-down in the cheese-ripening process. 

Acid production and protein degradation of some acid-proteolytic coed, 
N. R. Knowles (Jour. Dairy Res. [London], 7 (1936), No. 2, pp. 176-181).— 
Sterilized milk samples were inoculated with certain strains of the cocci shown 
above to be present in foremilk and in rennet extract and incubated at 80® 0. 
Tubes from each series were removed after 1, 2, 3, and 4 wed:s’ incubation and 
subjected to pH determination and fractional nitrogen analysis. 

The cultures of Streptococcus liquefaciens were the most active proteolytic 
type, causing the decomposition of from 62 to 70.5 percent of total milk protein, 
principally during the first week of incubation, accompanied by strong acid pro¬ 
duction. Strains of staphylococci were mildly proteolytic, but all were de¬ 
scribed as of the acid-proteolytic type. Micrococcus caseolyticus strains differed 
widely in proteolytic activity (from 18 to 42 percent protein decomposition) 
and were mild acid producers. M. freudenreichii strains were proteolytic (from 
19 to 34 percent) and also decidedly ropy in milk, but did not produce add. 
Practically all proteolytic types were characterized by the formation of water- 
soluble protein decomposition products, with little effect on the amino add 
content of the milk. It is suggested that these organisms may, if present in 
suffident numbers, contribute to the general protein degradation during cheese 
ripening, but it is likely that their presence is undesirable because of the possible 
ill effect upon flavor. 

Home pasteurization of streptococcus-infected milk, 0. S. Bbyan, O. J, 
Robinson, and J. W. Setvebens (Michigan Sta. Quart. Bui., 19 (1936)^ No. 1, pp. 
4+-4S).—The results presented from tests with 418 cultures from the milk of 
mastitis-affected cows Indicate that either applying heat directly to nrauir untU 
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the milk starts to boil or beating milk in a double boiler until tbe water in the 
outer container boils is a safe method of home pasteurization of milk so far as 
destroying the streptococci of mastitis is concerned. Since boiling milk causes 
an undesirable scum formation and imparts a cooked flavor to milk, the latter 
method is preferable. Proper commercial pasteurization of mUk kills all mastitis 
streptococci with a sufficient margin of safety to allow for slight variations in 
pasteurization temperature encountered when large volumes of milk are heated. 

Cheese making an ancient art in Italy, J. A. be Tomasi and C. D. Kully 
(Farm Res. [Yew? Fork State S (19S6), Ro. 1, pp. 5, 9, figs. 4)*—^This 

article gives a brief resumd of the development and the present status of the 
cheese industry in Italy, with particular reference to the role of topography in 
determining the types of cheese produced in the different sections of the 
country (E. S. R., 75, p. 689). 

VETERINAEY MEDICINE 

The practice of veterinary medicine, D. H. Udall (Ithaca^ N. T.: Author, 
1936, 2. ed., pp. ^5+[7], figs, 81).—In the preparation of this second edition 
of the work previously noted (E. S. B., 71, p. 96), the entire text is said to have 
been reviewed and brought up to date. 

Physiology in modem medicine, J. J. B. Macleod et al. (8t. Louis: C. V. 
Mosly Co., 1935, 7. ed., pp. XXXII+115i, pis. 7, figs. 290).—This is a seventh 
revised edition of this work (E. S. B., 57, p. 590). 

[Report of work in animal pathology by the Nevada Station] (Nevada 
8ta. Bpt. 1935, pp. 15,19, 20, 21).—The work of the year referred to (B. S. B., 73, 
p. 98) includes that with several poisonous range plants, namely, Hymenoxys 
lemmofiU, Corydalis caseana, and Lupinus confertus, by C. E. Eleming, M. B. 
Miller, L. B. Yawter, and A. Young; hemorrhagic disease in cattle, including 
tests of immunity and methods of immunizing (alum treated cultures), 
lymphangitis in cattle, and encephalomyelitis in equines, induding a comparison 
of the eastern and western strains of the virus (E. S. B., 73, p. 544), tests of 
susceptibility, alteration of the virus by continuous passage through guinea pigs, 
localization of the vims in the horse, and mode of transmission, all by 
E. Records and Yawter. 

Animfil diseases and pests ([Gt. Brtf.] Min. Agr. and Fisheries, Rpts. Agr. 
Bes. Insts. [etc.), 1933^J^, pp. 533-528).—Work with bovine tuberculosis, the 
sheep maggot fly (LucUia sericata et aL), infectious bovine abortion, worm 
infestation of dieep, fowl paralysis, and foulbrood disease of bees is reported 
upon. 

[Contributions on comparative pathology] (In 5. International Congress 
of Comparative Pathology, Athens, 1936. Athens: **Eleftheroudakis^\ 1936, vol. 
1, Bpts., pt. 1, Sect. Yet. Med., pp. 1-193,197,198, fig. 1). —^Among the contribu¬ 
tions presented at the Third International Congress of Comparative Pathology 
(E. S. R, 68, p. 526), hdd at Athens in April 1986, are the following, with 
Frendi abstracts: The Echinococcus Disease of Domestic Animals [trans. title], 
by C. Tenhaeff and S. Ferwerda (pp. S-24, abs. pp. 23, 24); Leptospirosis of 
the Dog [trans. title], by A. Klarenbeek (pp. 27-32, abs. p. 32); The Spiro¬ 
chetoses of Animals [trans. title], by J. Yerge (pp. 33-66, abs. pp. 65, 66) ; 
Braxy in Iceland, by N. Dungal (pp. 69-80, abs. pp. 79, 80); The Place of 
Blackleg Among the Qas Edemas [trans. title], by H. Miessner and G. Schoop 
(pp. 81-102, abs. pp. 101,102); General Report on Diseases of Domestic AniTWfl]g 
Due to Anaerobes [trans, title], by B. Ananiadhs and G. Debondra (pp. 103- 
118, abs. p. 118); The Relation of Sheep Pox to Yaccinia and Yariola [trans. 
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title], by H. A. Gins (pp 121-139, abs. pp. 138, 139); Fowl Pox [trans. title], 
by T. ran Heelsbergen <pp. l40-154, p. 154); The Sheep Pox Virus Ltrans. 
title], by A. Doiiatien and F. Le«Jtoquard (pp. 155-181, abs. p. 181); and Goat 
Pox [trans. title], by C. Melanidi and N. Tzortzaki (pp. 182-193, abs. pp. 192> 
193). 

[Studies in comparative pathology, etc., in Japan] (Jour, Japan. 8oc. Vet. 
8vi., 15 (Vj 56\. y*). 1. pp. 1-11^. pU. 13, fig. 1; Eng., pp. 1-19 ).—The contributions 
pre^sented include the following: Haemacytological Changes in Hog Cholera— 
II, Observations on VThite Cells and Blood-Platelets, by S. Ishii, S. Watanabe, 
and M. Ozaki (Japan, abs. pp. 1-3. Eng. pp. 1-8) (E. S. R., 75, p. 103) ; Experi¬ 
mental Studies on the Infectious Abortion in Mares—^III, Clinical Observations, 
by R. Kurosawa, E. Tatezawa. K Hirato. and K. Kasai fpp. 4-29, Eng. abs. 
pp. 9-12 > (E. S. R., 75, p. Ib4): Studies on Corgnelxicterium pyogenes, I, by 
Y. Ochi and K. Zaizen (pp. 30-57, Eng. abs. pp. 13, 14); and Studies on Black¬ 
head—I, Morpholotcy, Development, and Pathogenicity of Causal Agent in Body 
of Host, by D. Xiimi (pp. oS-llS, Eng. abs. pp. 15-19). 

[Animal diseases and parasites in Kenya Colony] (Koiya Dept. Agr. Ann. 
Rpt., 103i. vols. 1. pp. IIJ 4 -I 43 ; J. pp. 2-32».—X report of the occurrence of and 
control work with disea.ses and parabites of domesticated and wild life (B. S. R., 
73, p. 383), that in volume 1 by H. H. Brassey-Edwards and that in volume 3 
by R. Daubney. 

Control of animal parasites: General principles and their application, 
M. C. Hull xEran^tMi. Ill: Xorth Amcr. Vet.. 1936, pp. 162, ifig^. 26]).—Follow¬ 
ing a preface, the author deals ^^ith the subject under these headings: Strategy 
and tacticN of warfare on a military history of the American war 

against cattle fever ticks and piroplasms, campaign against yellow fever and 
malaria on the Isthmus of Panama, combat against sheep scabies in the United 
States, outline for a campaign against the common sheep liver fluke (Fasciola 
fippatica L.) and the large American cattle fluke (F. magna) in the United 
States, should we declare war on ox warbles, swine sanitation—a battle or a 
camptdgn, trichina—^a deadly and iiot yet defeated enemy, fighting Saemonchus, 
a stalemate in the vrar on anaplav-ma, the campaign against the beef tapeworm 
(Taenia naginata), the campaign against liorse hots, combating dog ascarids, 
the v’ar on dog hnokw^oim^, campaigning against coccidi(».sis. defeating DipylU 
dium, fighting utig fleas (the dog flea and the human flea), fighting the cruel 
heart worm, the ainebiasK campaign, the campaign against the pinworm, mpTi 
against hookworms, and c*omhating hydatid. The war on livestock parasites 
(E. S. R., 68, p. 812) and anthelmintic warfare are considered in an appendix. 
The control procedures are outlined in chart form. 

Epizootological data from laboratory dia^oses, V. M. Michael and R. 
Graham (Yet. Med.. 31 a936), Vo. J, pp. lli-m, figs. 12).—Data obtained from 
post-mortem, bacteriologies serologic, microscopic, and pathologic examinatloiis 
of more than 100,000 specimens received during a period of 4 yr. from diseased 
herds and flocks in Illinois are analyzed and summarized in 11 graphs. 

A catalog and host-index of the genus Plasmodium, G. R. Coatnet and 
R. L. RorBABUSH (Jour. Parasitol., 22 (1936), Vo. 4 , pp. 838-353) .—This catalog 
of species and host index is presented with a five-page list of references to the 
literature. 

Experimental epidemiology, M. Greenwood, A. B, Htlt^ W. W. 0. Toplev, 
and J. Wilson f [Of. RWf.] Med. Res. Council, Spec. Rpt. Ser. No. 209 (1936)* 
pp. 204, pis. figs. 4).—^Following an introduction in which it is stated that the 
studies outlined have been under way for some 15 yr., the report deals with (1) 
the course of events in a herd of mice infected with Bacterium aertrycke, B. 
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enteritidis, and Pasteurella murisepiica recruited by continuous immigration; 
(2) the course of events in a long-continued epidemic as revealed by a cage- 
age life table; (3) a study of the experimental epidemiology of ectromelia 
infection; (4) the effect of vaccination on herd mortality; (5) the effect of va¬ 
riations in microbial virulence and infectivity and the possible development of 
epidemic strains; (6) the infectivity of mice immunized against ectromelia 
before and after the further injection of fully active virus; (7) the effect of diet 
on the epidemic spread of infection; (8) the role of bacteriophage in epidemics 
of mouse typhoid; and (9) the effect of dispersal of an infected herd. A three- 
page list of references to the literature is included. 

Blood groups and blood transfusion, A. S. Wiener (t^pringfield. III.: 
Charles C, Thomas, 1933, pp. Xiy+220, figs. U ).—One of the 18 chapters of this 
work (pp. 179-181) deals with individual differences in animal blood under the 
headings of isoagglutination in the blood of apes, methods of demonstrating in¬ 
dividual differences in the blood of animals, and individual differences in the 
bloods of (1) monkeys, (2) cattle and sheep, (3) fowl, and (4) other animals. 

A new toxicant occurring naturally in certain samples of plant food¬ 
stuffs.—^VII, Low hatchability due to deformities in chicks produced from 
eggs obtained from chickens of known history, K. W. Filvnke and W. C. 
Tullt {Poultry iSfci., 15 {1936), No. 4, pp. 316-318, fig. 1). —Continuing this phase 
of the study (E. S. R., 74, p. 378), four pens of laying hens were fed rations 
containing normal grain, 65 percent of toxic grain, 25 percent of toxic corn, and 
25 percent of toxic barley, respectively. Over a 4-mo. winter period these lots 
produced 53.4, 5.57, 3G.54, and 35.53 eggs per hen. A high percentage of fertility 
was noted in all lots of eggs, but hatchability of eggs from the hens receiving 65 
percent of toxic grain was severely affected, and examination of the unhatehed 
eggs showed the presence of monstrosities similar to those previously noted as 
occurring on affected farms. Figures are presented to show the type of monsters 
observed. The correlation between the feeding of toxic grain and the occur 
rence of monsters seems definitely established. 

[A new toxicant occurring naturally in certain samples of plant food¬ 
stuffs.—Vni], Effect of certain salts on enzyme activity: Effect of sodium 
seienate, selenite, selenide, tellurite, sulfate, sulfite, sulfide, arsenite, and 
\anadate on rate of carbon dioxide production during yeast fermentation, 
A. L. Moxon and K. W. Franke {Indus, and Engin. Chem., 27 {1935), No. 1, pp. 
77-81, figs. 8). —Continuing the above study of-the toxicity of selenium com¬ 
pounds, when equivalent mols of selenium, vanadium, arsenic, tellurium, and 
sulfur were added to the basic mixture, the toxicity as measured by the rate 
of carbon dioxide production during yeast fermentation of glucose declined in 
the order listed, with sulfur showing a slight accelerating effect. In comparing 
the sodium salts of selenium the selenite was decidedly toxic and the selenide 
less toxic, while the seienate showed only a slight inhibiting effect. The 
accelerating effect of sodium sulfide and to a lesser extent of sodium sulfite is 
attributed to the production of hydrogen sulfide. The addition of sodium sulfide 
counteracted the loxicitj' of the selenium salts, apparently due to the precipita¬ 
tion of selenium by hydrogen sulfide. The addition of sodium sulfite, ammonium 
sulfate, and sodium thiosulfate failed to counteract s^enium toxicity. 

[A new toxicant occurring naturally in certain samples of plant food¬ 
stuffs.—Xn,] Monstrosities produced by the injection of selenium salts 
into hens* eggs, K. W. Franke, A. L. Moxon, W. E. Poley, and W. O. Tullt 
{Anat. Reo., 63 {1936), No. 1, pp. 15-22, figs. 2). —Continuing this series of inves¬ 
tigations (E. S. B., 74, p. 526), various concentrates of selenium, both in the 
form of sodium selenite and sodium seienate, were injected in the air cell of nor- 
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mally produced fertile eggs, whicli were then incubated by regular procedure. 
The s^enium injections resulted in the production of monsters similar to those 
occurring naturally (E. S. R., 74, p. STS). Concentrations of from 0.6 to 0.8 
p. p. m. gare the greatest percentage of abnormal embryos. At greater concen¬ 
trations development was entirely prevented or a high percentage of mortality 
of embryos occurred, while lower concentrations permitted a high percentage 
of normal embryos to develop. Injections of salts of arsenic, lead, and fluorine 
in sublethal concentrations produced ectopic conditions in embryos, but did not 
produce monsters. 

*Mlkali disease”—^selenium poisoning, F. Sten:^ (Arch, Path., B2 {1936 ), 
Xo, 3, pp. d9S-iJ3).—This review of the present knowledge of selenium poison¬ 
ing is presented with a list of 46 refeiences to the literature. 

Is the use of arsenical insecticides dangerous to wild game and farm 
animals? [trans. title] A. Chapmuueb and M. EArcomT {A^in. jSpipJiyt. et 
Phiftoginit, n, ser., 2 (1936), Xo. 2, pp. 191-239, fig. 1 ). —^Toxicity experiments 
with arsenicals conducted with the rabbit and other game animals are reported 
upon, accompanied by a list of 23 references to the literature. 

Experimental thallium-poisoning of dog and fowl, U. Flazikowses and 
S. SvENSSON {Skand. Vet. Tidskr., 26 (1936), Xo. 2, pp. 63-86, figs. 8 ; Eng. ahs., 
pp. 85, 86 ; ala. in Vet. Jour., 92 (1936), Xo. 7, pp. 265, 266).—A description is 
given of cases of thallium poisoning of dogs and fowls by the administration 
of Zelio-com and Zelio-paste, two rat poisons containing some thallium. The 
lethal dose for a dog of medium size appears to lie between 0.1 and 0.2 g of 
thallium sulfate. The lethal dose in the case of fowls seems to be between 0.05 
and 0.06 g of thallium sulfate, corresponding to about 70 grains of Zelio-com. 

The most characteristic symptoms of thallium poisoning in dogs appear to be 
a rapid emaciation, difficulty in respiration, eczema, and a falling off of the hair. 
In fowls the most prominent signs of poisoning were a bluish discoloration of 
the comb and wattle, paralysis of the legs, and diarrhea. 

Technic for sMu irritation tests: A technic for determining the irritat¬ 
ing effects of chemical compounds, J. L. Etcheixs and P. W. Fabian (Jour. 
Indus. Eyg., 17 (1935), Xo. 6 , pp. 298-300, figs. 2; als. in Michigan 8 ta. Quart. 
But., 19 (1936), Xo. 1, p. 55). —A description is given of a method for determin¬ 
ing the irritating effect of chemicals by animal tests. In each test rabbits were 
used with good results, it having been found possible to test three different 
dilutions of the same chemical at the same time on one aniinq i . This makes 
their comparative action easy to determine. Volatile substances may be tested 
accurately. 

Insecticidal action of some disinfectants and other materials on Tri¬ 
chophyton equinum in hair [trans. title], E. A. E. F. Baudet (Tijdschr. 
Diergeneesk., 83 (1936), Xo. 15, pp. 835^39, 850; Ger., Eng., Fr. als., pp. 839, 
840 ).—In a study of the fungicidal action of various disinfectants on T. equimm 
in hair from guinea pigs artificially infected, 3 percent carbolic acid and 3 
percent formalin gave the best results, the organism having been killed after 
a half hoar's exposure. 

The therapeutic action of Lncilia sericata larvae [trans. title], A. Matjbice 
(Ann. Parasitol. Sumaine et Compar., H (1936), Xo. 1, pp. 35-47, pi. l).—>Ibe 
treatmeat of 18 sejiarate cases by the application of maggots of L. sericata Is 
reported upon and a list given of 22 references to the literature. 

Progress of maggot therapy in the United States and to the 

treatment of snppnrative disease, W. Romnsos (Amer. Jour. Surg., n. ser., 
29 (1935), Ko. 1, pp. S7-7I).—This review is presmited with a list of 53 references 
to the Uteratnre. 
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Maggot therapy: A rapid method of removing necrotic tissues, L. K. 
Febgusow and 0. W. McLaughlin, Jb. (Amer, Jour. Burg,, n. ser., 29 (1983), 
Xo. i, pp, 72-84, figs, 2).—It is pointed out that maggot therapy is useful not only 
in the treatment of osteomyelitis but with other wounds containing sloughing 
tissue that can be exposed by adequate incision. Successful use of maggot^ 
demands adequate exposure of the necrotic area, discomfort being largely 
avoided by preventing overcrowding. Simplified methods of dressings for use 
with maggots are described. 

Is Anjeszky's disease transmitted by the bite of an infected animal? 
Ltrans. title], P. Remlingee and J. Bailly (Buh Acad, France, 9 (1986), 
Xo. 3, pp. 192-199 ).—^In experimental injections of guinea pigs the virus of 
Aujeszky’s disease was found to be present in the salivary glands, but the in¬ 
jection of the rabbits with the saliva from affected guinea pigs resulted 
negatively in all but one case. The authors conclude that while such trans¬ 
mission may be brought about, it is of scientific interest only and not of 
practical importance. 

Bibliography of work on brucelliases during the years 1932—34 [trans. 
title] (Rev. Microliol. Appl., 2 (1936), Xos. 1, pp. 28-32; 2, pp. 94-38; 3, pp. 137- 
143 ).—A classified list is given of references to the literature for the years 
1932-34, inclusive. 

Influenza infection of man from the ferret, W. Smith and C. H. Stuabt- 
Haebis (Lancet [London), 1936, II, Xo. 3, pp. 121-123, fig. 1 ).—^The authors report 
upon a case of influenza in man and present evidence that the infection was 
contracted through a violent sneeze at close range of a ferret which had been 
infected 3 days previously with the passage strain of the human influenza virus. 
The Immunological response of the patient to virus infection is referred to, and 
the practical significance of the results discussed. 

Salmonella suipestifer bacteremia, with pericarditis, pneumonitis, and 
pleural effusion: Report of a case, L. Cohen, H. Fine, and 1. Gbay (Jour. 
Amer. Med. Assoc., 107 (1936), Xo. 3, pp. 831-838, fig. I).—A case report of 
S. suipestifer infection in man. It is pointed out that since the World War there 
has been increasing evidence of a definite r^ationship of the so-called “hog 
cholera bacillus” to human disease. 

Xatural infection of American human trypanosomiasis in two species of 
cone-nosed bugs, Triatoma protracta Uhler and Triatoma uhleri Neiva, in 
the western United States, C. A. Kofoid and B. G. Whitaeeb (Jour. Parasitol., 
22 (1936), Xo. 3, pp. 239-263 ).—^In addition to T. protracta, natural infection of 
which with Trypanosoma cruzi (triatomae) was first reported in the United 
States by Kofoid and 1. McCulloch^ in 1916, T. uhleri has been found naturally 
infected with this trypanosome. A new area, in the vicinity of Tucson, Ariz., 
has been discovered as a region of infected vectors, infected bugs having been 
found in this area in houses and in beds. The trypanosome infection is trans¬ 
mitted to man by contamination. The infective stages of the trypanosome are 
discharged from the rectum of the bug immediately after feeding, or i^ortly 
thereafter. Presumably, should these infective stages of the trypanosome be 
rubbed into the lesion made by the bug or into lesions made by scratching, 
Infection of the bitten person might ensue. 

Naturally acquired tuberculosis in various animals: Some unusual cases, 
A. S. Gbiffith (Jour. Syg, [London), 86 (1936), Xo. 2, pp. 136-168).—Gases of 
tuberculosis that occurred naturally in a bat, bear, bison, hedgehog, kangaroo, 
mink, goat, horse, calf, and a parrot are reported. 


S Calif. Univ. Pubs. Zool., 16 (1916), No. 10, pp. 113-124, pis. 2, 
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The incidence of the bovine [tubercle] bacillus in lesions found in man, 
M. H. Brown iCanad, Pul). Health Jour., 21 (1536), So. 2. pp. 88, S5).—From a 
total of 241 strains of tubercle bacilli isolated from various lesions in man 
in various parts of the Pro\ince of Ontario, 96.68 i)ercent were found to be 
of the human type and 332 percent of the bovine type. The highest incidence 
of the bovine type occurred in strains isolated from spinal fluid, 10.2 percent 
being the bovine type. In no instance was the bovine type isolated from the 
pulmonary system. 

Review of tularaemia in British Columbia, Avith special reference to a 
recent human case, T. K. Moiixiet {Canad. Ent., 68 (1936), Xo. 6, pp. 121—124 ).— 
An account is given of the occurrence of this insect- and tick-transmitted dis¬ 
ease of man, sheep, and other animals in British Columbia. 

The significance of loiv agglutination titres in Bang’s disease, H. L. 
GiLiiAN and H. S. Camcson (Cornell Vet, 26 (1936), Xo. 2, pp. 113-119).—The 
authors report upon approximately 100 bovine sera of varying Brucella agglu¬ 
tinin content that were tested with 15 antigens made from organisms that do 
or might infect cattle. The results tend to show that the low agglutination titers 
in Bang’s disease are nor due to cross agglutination with these organisms. 

On the agglutination value, 10, and its importance in the serological 
diagnosis of the disease, infectious abortion in cattle, S. Wall (8kand. Vet. 
Tidshr., 26 (1936), Xo. 6, pp. 4^3-455, fig. 1; Eng. ahs.. pp. 431-455). —^The details 
of studies conducted are presented in tables that show how agglutination 
values originate in newly infected herds. 

Transmissibility of Bang’s disease among dairy cattle in a Utah dairy 
village, D. E. Madsen and O. G. Labsen (Utah Sta. Bui. 212 (1936), pp. 12, 
figs. 4).—A report is given of a study in Hyde Park, Utah, where the physical 
farm set-up is typical of many communities in that State, made with a view to 
determining the possibility of maintaining a herd free from Bang’s disease. 
During the pasture season it is the usual practice in that village to drive milk 
cows daily to pasture some di^stance away. Each dairyman usually maintains 
his own private pa.sture, and there is considerable mingling of herds on the way. 

The results have shown that the danger of clean herds contracting the infec¬ 
tion through irrigation drainage from infected pastures is rather remote under 
the conditions existing in the particular community studied. Neither did the 
practice of driving cows to an<l from pasture in a more or less large group seem 
to greatly increase the spread of the disease. 

Infection in nearly all newly infected herds was traceable either to the pur¬ 
chase of infected animals or to the practice of continuous contact by pasturing 
with a neighbor’s infected stock. This is particularly true with reference to dry 
cows and heifers. The majority of herds which remained disease-free through¬ 
out the study avoided pasture contact with neighboring Infected cattle, and 
the owners did not purchase infected cattle for herd replacements. 

It is thought to be practicable in most instances to eradicate Bang’s disease 
from herds in any similar community, even though some herds in such com¬ 
munities continue to act as reservoirs of infection. The importance of elim¬ 
inating all diseased cattle from the community is emphasized. Should such a 
program become inoperative, a farmer might, in most instances, be able to protect 
his herd from Bang’s disease if precautions be taken to avoid direct stable 
and pasture contact with infected cattle. 

Of 69 cows observed \rhich aborted and were tested for Bang’s disease, 34 
gave negative agglutination tests. At some time during the period studied, 
50 percent of the reacting cows and 4.6 percent of the nonreacting cows aborted. 
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A study of the effect of Brucella abortus in udderless cows, B. H. Edging- 
ton (Jour. Agr. Res. [17. j8f.], 5S {1936), Xo. 3, pp. 225-233). —^Experiments were 
conducted at the Ohio Experiment Station with a view to determining whether 
the reactor cow that has aborted but has no udder infection may disseminate 
B. abortus during its subsequent gestation. In this work uonreactor heifers 
whose udders and supramammary lymph glands had been removed surgically 
when they were about 6 mo. old were experimentally infected by vaginal or 
conjunctival sac inoculation of B. abortus cultures. Following infection high 
agglutinin titers developed, and abortions occurred within 2 to 3 mo. Five to 
6 mo. after aborting these cows were bred, at which time they had agglutinin 
titers of 1:400 or higher. B. abortus was not disseminated by these udderless 
reactor cows during their second gestation periods, as determined through their 
association with pregnant nonreactor heifers or by cultural tests and guinea 
pig inoculations of vaginal material and milk collected soon after they had 
calved. 

A list of 26 references to the literature cited is included. 

Results of examining pasteurized and unpasteurized milk for Brucella 
abortus, J. P. Tobbet and E. Gilvhah (III. State Acad. Sci. Trams., 28 (1933), 
Xo. 2, pp. 207, 208). — B. aboi^us was isolated by guinea pig inoculation from 50 
percent of 62 raw-milk samples collected at milk depots in 28 widely distributed 
counties of Illinois. Pasteurization as employed in milk depots from which 
samples were collected is effective in destroying B. abortus in milk. B. abortus, 
bovine type, is apparently the most prevalent in milk of Illinois. 

The western dog tick (Dermacentor occidentalis Xeum.), a vector of 
bovine anaplasmosis in California, W. B. Hebms and D. E. Howell (Jour. 
Parasitol., 22 (1936), Xo. 3, pp. 283-288).—In this contribution the authors report 
three hereditary transmissions of bovine anaplasmosis by ticks and add two 
new tick vectors, namely, the Pacific Coast tick and the winter tick, as vectors. 

Detection of shedders of streptococci responsible for infectious bovine 
mastitis, W. N. Plastbidge and E. O. Anderson (Anier. Jour. Pub. Health, 
26 (1936), Xo. 7, pp. 711-715, fig. 1). —^The data here contributed from the [Con¬ 
necticut] Storrs Experiment Station are considered to confirm the findings of 
other workers that the common cause of infectious chronic mastitis is a fairly 
well-defined species or type of Streptococcus easily differentiated from Strepto¬ 
coccus pyogenes of human origin. A plan is described for differentiating S. 
mastitidis (group A) from weakly pathogenic and saprophytic streptococci of 
bovine origin. 

^'Microscopic examination of incubated milk sam^des was found to be the most 
effective of six methods used in detecting shedders of B. mastitidis (group A). 
As saprophytic streptococci may occasionally be found in incubated samples 
from healthy quarters, the significance of the finding of streptococci in incubated 
samples from healthy quarters, in the absence of other evidence of mastitis, or 
during the first 2 and last 4 weeks of the lactation period, can be determined 
only by isolation and identification of the Streptococcus found.” 

Non-venereal transmission of Trichomonas foetus infection in cattle, 
J. Andrews and F. W. Muxeb (Amer. Jour. Hyg., 24 (1936), Xo. 2, pp. 433-438).— 
A report is made of observations of four T. foetus-infected virgin heifers main¬ 
tained at B^tsvlUe, Md., under conditions in which venereal transmission could 
not have occurred. Possible means of infection are discussed, and it is con¬ 
cluded that natural contaminative transfer from female to female took place. 
It is suggested that infected cows and heifers as well as bulls should be segre¬ 
gated from uninfected stock. Uninfected bulls should not be bred to virgin 
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heifers without ascertaining as far as possible that the heifer is free from 
T. foetus. 

A list is given of 15 references to the literature. 

Wasting disease: Diagnosis, prevention, and treatment, J. F. Filmeb and 
E. J. UxDEBWooD (Jour. Dept. Agr. West. Austral., 2. ser., 13 (1936), Ao. 2, pp. 
199-201).—This report discusses a deficiency disease prevalent in Western Aus¬ 
tralia, particularly afEecting lambs, sheep, and young cattle, and also older 
cattle *to a considerable extent. 

Limonite, an iron-bearing ore, provided in a lick, has been found effective in 
preventing this ailment. Later tests, however, have demonstrated that the 
cobalt in the ore is the actual curative agent rather than iron, with some evi¬ 
dence that minute quantities of nickel may also be effective. The administra¬ 
tion of very dilute solutions containing cobalt chloride and nickel chloride in 
the ratio of 5:1 has given complete protection in all classes of livestock 
susceptible to this ailment. 

Physiological aspects of ketosis in cows and ewes, with special reference 
to carbohydrate metabolism, J. Sampson and 0. E. Haxden (Cornell Vet, 
26 (1936), Xo. 2, pp. 183-199, figs. 2 ).—In this contribution, presented with a list 
of 37 references to the literature, an attempt is made to show that a definite 
relation exists between carbohydrate metabolism and the ketosis associated 
with the disorders known as acetonemia of cows and pregnancy disease of ewes. 

Observations on cattle nematode infections, with a demonstration of 
their secondary transmission to grazing sheep, N. B. Stoix. (Jour. Parasitoh, 
22 (1936), So. 4, pp. 386-407).—In the course of studies previously noted (E. S. B, 
73, p. 543) a new pasture was established whidi, because of location and pre¬ 
vious history, was free of h^inthic infestation. To this area 10 lightly in 
fected calves brought a variety of nematodes, 11 species of the 8 genera Eaemon- 
chus, Tricliostrongylus, Cooperia, Nematodirus, CapiUaria, Trichuris, Cfongy- 
lonema, and Betaria having been demonstrated. Ei^t species were secondarily 
transmitted to a group of lambs reared free from helminths which, with their 
later ofEspring, were grazed with the cattle until 1933. 

‘‘The pasture has been maintained as a 'closed universe’ of infection, no new 
animals being added except by breeding within the area. Clinical verminoses 
have been absent throughout a 5-yr. period. Differences in infection levels, 
however, are demonstrable between adult cattle and calves in terms of strongy- 
loid egg outputs per day. Besides this greater insusceptibility of older animals, 
increased pasture infestation is demonstrable in 1935. the fifth grazing season, 
as compared to 1932, the second grazing season, although stocking in these 2 yr. 
was I 3 head in 1935 compared to 1 head per acre in 1932.” 

Certain net effects in helminthic parasitism, with special reference to 
the sheep host, N. R. Stoix. (Cornell Vet., 26 (1936). Xo. 2, pp. 171-179).—A 
discussion based upon studies conducted by the author at the Rockefeller Ihsti- 
lute for Medical Research and noted previously (B. S. R., 75, p. 696) or above. 

Ovine anaplasmosis in France [trans. title], J. CumJ and P. L. Cheexb 
(Rev. Gdn. Med. Vet, 45 (1936), Xo. 521, pp. 129-140).—A further contribution 
on anaplasmosis (E. S. R., 73, p. 390 ; 74, p. 104), which has been found to be 
widespread among ^eep in south and southwest France. Some individuals 
become carriers without signs of ill effects, the organism appearing in the blood 
when their organic resistance is lowered by an intercurrent affection. 

Contagions mastitis of ewes due to Bacterinm mastitidis [trans. title], 
Lbsbouybies, Beethelon, and UACBSDts (Bui. Acad. Vdt France, 8 (1935), Xo. 
10, pp. 522r^28; ahs. in Vet. Ree.. 48 (1936), Xo. 24 , p. 764).—Reference is made 
to an outbreak of pneumonia in lambs which occurred simultaneously with one 
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of mastitis in the parent ewes. B, mastitidis, described by Dammann and 
Freese in 1907 (E. S. R., 19, p. 185), appeared m each case to be the cause. 

On the incidence of the abomasal parasites in the lambs of south-west 
Britain, D. G. Davey (Jour. Eelminthoh, H (1936), No. 2, pp, 85-92). —^The inci¬ 
dence of the abomasal parasites Ostertagia circumcincta (Stadelm. 1894), 
Haenionchus contortus (Rudolphi 1803), and Trichostrongylus extenuatm (Rail. 
1898) in the lambs of southwest Britain, based upon examinations of some 600 
lambs and counts of the parasite in 100 cases is reported. 

The work has shown that “sheep are capable of developing a resistance to 
the presence of 0. circumcincta. Adequate nutrition has a great deal to do with 
this development, and it is suggested that, until an effective drug treatment is 
found for this worm, more attention should be paid to the food of sheep.” 

The correlation between the worm-burden and live-weight increase of 
grazing sheep, A. H. H. Fraser, D. Robertson, and J. E. Ritchie (Jour. 
Eelminfhol., H (1936), No. 2, pp. 99, 100).—The authors find that there is a defi¬ 
nitely significant corr^atlon between the worm burden and the live-weight 
increase of grazing sheep. 

The effect of salting pasture on the incidence of stomach worms in 
sheep, A. H. H. Fraser, D. Robertson, and J. E. Ritchie (Jour. EelmintJiol., 
H (1936), No. 2, pp. 101-106).—Eg the salting of pasture, infestation of grazing 
sheep with Eaemonchus contortus was significantly decreased, but that with 
Ostertagia spp. and Trichostrongylus axei was not significantly affected. 

Swine erysipelas, L. Van Es and G. B. McGrath (Nelraska 8ta. Res. Bui. 84 
(1936), pp. 47, figs. 5),—This contribution on swine erysip^as, prepared to serve 
especially as a reference for veterinarians and presented with a list of 102 
references to the literature, takes up its etiology, epizootology, clinical manifesta¬ 
tions, pathological anatomy, diagnosis, prophylaxis, therapy, and occurrence in 
ftnimfllg other than swine and in man. 

Culture in vitro of the agent of transmissible leukemia of the fowl 
[trans. title], J. Yebne, C. Gberling, and M. GuitRiN (Compt. Rend. Soc. Bioh 
[Paris], 121 (1936), No. 5, pp. ^03-405).—Experiments conducted have led the 
authors to conclude that the culture of the causative agent of leukemia of the 
fowl is very difficult, they having succeeded in only three cases—^twice with an 
8-day culture and once with a 15-day culture. The fact that the percentage 
of positive transmissions resulting from reinoculation of the virus has been very 
low, and never after a period of 15 days, indicates that the virus merdy survived 
and did not reproduce. 

Rough Salmonella puUorum variants from chicks, H. G. Gattger (Jour. 
Agr. Res. [77. S.], 53 (1936), No. 3, pp. 235-238, pi. i).—Studies were made at the 
North Carolina Experiment Station of two variant strains of 8. pullorum iso¬ 
lated from baby chicks. These strains varied morphologically and serologically 
from the normal smooth 8. pullorum strains usually found in chicks that suc¬ 
cumb to the bacteriemic form of i6f. pullorum infection. Both strains exhibited 
a similar rough colony morphology characterized by two distinct colony types. 
Antigens prepared from both strains were agglutinated by S. pullorum serum 
and were sensitive to and only partially stable in a saline negative serum 
mixture. 

Age as a factor in the development of resistance of the chicken to the 
effects of the protozoan parasite Eimeria tenella, G. A. Hebbigs:, G. L. Orr, 
and C. E. Holmes (Jour. Parasitol., 22 (1936). No. 3, pp. 264-272, fig. 1 ).—^In 
work at the Wisconsin Experiment Station 8 groups of 151 chickens ranging 
in age from 2 we^ to 15 mo. were infected with the coccidian parasite E. 
tenella. Erythrocyte counts were made before infection and daily thereafter 
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until the blood count had returned to normal. ‘‘From the data presented it 
seems apparent that (1) chickens of all ages up to and including 15 mo. are 
susceptible to infection with the parasite E. tenella and show symptoms of acute 
coccidiosis following infection, and <2) chickens infected when 3 mo. old or older 
are considerably more resistant to the effects of E. tenella than are chickens 
infected when not over 2 mo. old.” 

A new method lor embryonating nematode eggs in fecal discharges, P. P. 
Levine IJonr. Para&ifoL, 33 Xo, 3. p. 291).— A description is given of a 

method of infecting a large number of chickens \sith nematode eggs devised by 
the author while working with Cap^Uaria ooliinibae. 

Further observations on occurrence and incidence of helminths in 
British partridges, P. A. Clapham {Jour. Eehnintlioh, li (1936), Xo. 2, pp. 61- 
6*8L— Reporting further (E. S. R., 74, p. 22 ,^) , RaittieUna ce^ticiUus, Aino€l)otaenia 
cuneata. and Sarmo^tomui i commvtatum are recorded from Perdix perdix for 
the first time. Some remark^ are made on the factors infiuencing infestation 
with Truho^trongylu^ tcnuni. Chonnotaenia infundiMiim, and Hipnenolepsis 
pliasianina in the partridge and ff. niiaop^ and Davainea urogalU in the grouse. 

The occurrence of ^lolineus patens (T>ajardin 1S45) in English stoats 
and weasels, J. W. G. Leiper {Jour. Etlminthoh, H (1936), Xo. 2, pp. 119-126, 
figs. 4).—^The pre&ence of M. patens in England is recorded for the first time. 

AGRICniTTJRAI ENGINEERING 

[Irrigation investigations by the Nevada Station], G Hajrdmvn {Nevada 
8ta. Rpt. 1935, pp. 22. 23 1 .—The progress results are briefly presented of studies 
of reclamation of certain de^-ert soils under irrigation from artesian wells in the 
lias Vegas Valley of southern Nevada, and on tree rings as records of past 
precipitation. 

Effective diameter of well network, W. Gaedneb and T. R. Colueb {Agr. 
Engin., 17 (1926), Xo. 6, p. 240). —^In a brief contribution from the Utah Experi¬ 
ment Station an attempt is made to extend the analysis (E. S. R., 69, p. 437) 
to a well network of more general character. 

Well battery design, W. Gardner and A. H. Peterson (Agr. Engin., 17 {1936), 
Xo. 7, pp. 293-29J, fig. 1 ).—^This is a mathematical analysis of the problem of 
well battery design as developed at the Utah Experiment Station. 

Records of wells on the Snake River Plain, southeastern Idaho, H. T 
Stearns, L. Cbandau^ and W. G. Steward {JJ. 8. Geol. Survey, Water-Supply 
Paper 775 {1936), pp. 139).—The main purpose of this investigation was to deter¬ 
mine as far as possible the direction of movement of the ground water in the 
Snake River Plain above King Hill and the respective amounts of water con¬ 
tributed to the great underground reservoir by seepage from the Snake River 
and tributary streams, by precipitation on the plains themselves, and by irri¬ 
gation water that percolates below the root zone. 

The New York State flood of July 1933, n. Johnson {U. 8. Geol. Survey, 
WaterSupply Paper 77J-E {1936^, PP-IV+233-268, pJs. 17, figs. 5).—This report, 
prepared in cooperation ulth the State of New York, presents a description 
of this flood as a part of the regular stream-gaging work in New York, including 
much stream discharge data. 

Geology and ground-water resources of the Elizabeth City area. North 
Carolina, S. W. Lohman {V. 8. Geol. Survey, Water-Supply Paper 773-A {1936), 
PP- 141+57, pis. 4i fiQs. 5). —^This report, prepared in cooperation with the North 
Carolina Department of Conservation and Development, describes the geology 
and ground water resources of parts of Camden and Pasquotank Counties of 
North Carolina that lie within a radius of about 10 miles of Elizabeth City. 
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Surface water supply of Hawaii, July 1, 1933, to June 30, 1934 
(U. 8, Geoh Survey, Water-Supply Paper (1936), pp, 120). —^TMs report pre¬ 

sents the results of measurements of the flow of streams and ditches in the 
Territory of Hawaii during the year ended June 30, 1934. 

Water resources of the Hdwards limestone in the San Antonio area, 
Texas, P. Livingston, A. N. Sayee, and W. N. White (U. S. Geol. Survey, 
Water-Supply Paper m-B (1936), pp. 51-113, pi. 1, figs, -f).-—This report, pre¬ 
pared in cooperation with the Texas State Board of Water Engineers, deals with 
the ground water resources of the general area in which San Antonio, Tex., is 
situated. 

Geology and ground-water resources of Uvalde and Medina Counties, 
Texas, A. N. Saybe (U. 8 . Geol. Survey, Water-Supply Paper 618 (1936), pp. 
y+146, pis. 11, figs. 3). —This report, covering the period September 12, 192S- 
May 25, 1930, is based on an investigation to determine the ground-water re¬ 
sources of Uvalde and Medina Counties and counties to the south especially in 
relation to irrigation. 

Engineering phases of soil erosion control: A symposium (Ayr. Engin., 
17 (1936), yo. 5, pp. 205-214, figs. 10).—This symposium contains special articles 
on Terrace Project Planning, by C. L. Hamilton; Erosion Control in Terrace 
Outlets, by J. C. Wooley; Lakes in Rural Communities, by L. C. Tschudy; and 
The Farm Pond, by W. H. McPheters. 

A theory of arch action in granular media, R. D. Doner (Agr. Engiti., 
17 (1936), No. 7, pp. 299-304, figs. IS).—-This paper, a contribution from the Ala¬ 
bama Experiment Station, sets forth in the form of a theory the mathematically 
derived laws involved in an explanation of arch action in soils. The cohesive 
force of moisture films and the coeflSeient of internal friction or shear between 
average particles are chosen as the two fundamental properties upon which 
the theory of dynamics of granular media is based. The development is re¬ 
stricted to internal characteristics and to such boundary phenomena as are in¬ 
dependent of the properties of the bounding media. 

Derivations are made, in terms of cohesion and shear, of the law of cross 
pressure, stating (1) the relationship between horizontal and vertical pres¬ 
sures; (2) the law of arch action, giving (a) the angle of arch, and (b) the 
distribution of pressures in the arch; (3) the general law of compression, giv¬ 
ing the volume-pressure relationship; and (4) the law of penetration, indicat¬ 
ing a linear relationship between depth of sinking in and load on a plunger, 
for ordinary ranges and vertical path. 

Terraces to save the soil, E. W. Lehhann and R. C. Hay" (Illinois Sta. Giro. 
459 (1936), pp. 31, figs. —^Practical information is presented on the design 

and construction of terraces for the control of soil erosion in Illinois. 

Public Roads, [September 1936] (U. S. Dept. Agr., PuUic Ronds, 17 
(1936), No. 7, pp. 143 -II 4 +U], figs. 34)’ —^This number of this periodical con¬ 
tains data on the status of the various highway projects receiving Federal funds 
as of August 31, 1936, and part 4 of an article on The Structural Design of 
Concrete Pavements, by L. W. Teller and E. C. Sutherland (E. S. R., 74, p. 704). 

Recent developments in lumber construction applicable to farm building, 
F. P. Cabtwbight (Agr. Engin., 17 (1936), No. 7, pp. 291, 292, figs. S).—This con¬ 
tribution from the National Lumber Manufacturers Association relates to the 
increasing use of plywood construction and the possibilities of timber connector 
construction. 

Forest Service offers 2-story plywood panel house, R. F. Luxvokd and 
A. Smebda, Jb. (Amer, Builder and Bldg. Age, 58 (1936), No. 8, pp. 51--53, figs. 
10). —^In a brief contribution from the U. S. D. A. Forest Service, an experiment 
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tal prefabricated house is described in which plywood is the principal material 
of construction. 

Holding power of nails, A. J. Deniston, Jb. {Agr, Engin^ Tt (iOSS), No, 
7, pp, 295 , $20 ).—^In these investigations comparative tests were made of three 
types of 10-gage nails—screw shank nails, barbed nails, and smooth nails They 
were driven 2 in. into blocks of dry, hard pine. Of 8 nails of each kind, 5 
were withdrawn soon after having been driven, and 3 "were left in the block, 
exposed to the weather, and withdrawn 76 days later. 

The average pnll required to remove the 5 screw shank nails in the first 
test was 400 lb., which is 85 percent more than that required to puil the 
barbed nails and 34 percent more than that required to pull the smooth nails. 
The maximum variation in pull between the high and low figures on the 
drivescrew nail was 25 lb., on the barbed nail 50 lb., and on the smooth nail 
100 lb. The high variation in the case of the smooth nail is probably due to 
the fact that in some cases the fiber of the wood was cut by the points of 
the nail w’hile in other cases the fibers were pressed apart. 

In the second series of tests the average figure for the drivescrew nails was 
366?3 lb., altliough this is not an acceptable figure inasmuch as weathering 
split the wood at the points where the nails were driven and their holding 
power was thereby impaired. Even so, the holding power was far greater 
than Uiat of the barbed and smooth nails, the increase being 528 and 1,052 
percent, respectively. 

It is significant that weathering apparently does not decrease the holding 
power of screw shank nails, although the holding power of barbed and smooth 
nails is materially decreased by such exposure. 

Effectiveness of paints as protective coatings for wood, F. L. Bbowste 
(27. S, Dept Agr., Forest 8erv,, Forest Prod, Lab,, 1936, pp. 41, pis. 8). —^Experi¬ 
ments are reported the purpose of which was to consider not only completed 
paint jobs consisting of two or three coats of one kind of paint but the effect 
of priming coats alone and of special priming paints followed by finishing 
coats of ordinary paint. 

Moisture-excluding effectiveness was measured by the Forest Products Labo¬ 
ratory method on 1,344 test specimens of clear heartwood of southern yellow 
pine, Douglas fir, northern white pine, and redwood, % by 4 by 8 in. in size 
with rounded edges and comers. Coatings were applied to all surfaces of 
the ^ecimens, and moisture movement through the coatings was measured by 
the gain in wei^t after transfer from 60 percent humidity to a damp air 
chamber for 1 we^ Nearly all of the primers tested were very low in effec¬ 
tiveness even when the same paint applied in three coats proved very effective. 
Moreover, there was often no connection between the r^tive effectiveness of 
paints as primers alone and their relative effectiveness in two or three coats. 
As primers alone, the white paints were more effective than the aluminum 
paints; when, however, the two aluminum primers were covered with two 
coats of a white paint, such as white lead, the resulting coating was more 
effective than a 3-coat job with the white paints alone. In other words these 
aluminum primers, although not particularly effective by themselves, contrib¬ 
uted materially to hi^ effectiveness in the completed paint job. 

It is considered evident that special primers can be made that will protect 
wood effectively when used as primers alone and will make good foundations 
for ordinary paints. Aluminum primer does not meet these dual requirements 
unless the grade of aluminum powder and the nature of the vamii^ vehicle 
are mudi more dosely specified than is now customary. If the vehicle is 
wisely chosen white primers of high effectiveness can also be obtained, but it 
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remains to be determined whether such primers will also have the property 
of retarding the flaking of paint coatings from conspicuous bands of summer- 
wood that is the principal merit of good aluminum primers for wood. 

In general, each successive coat of paint applied improved the effectiveness 
of the coating against moisture movement, but the increments attributable to 
each of the successive coats are very unequal. One of the coats, usually the 
second, seems to achieve the major portion of the flnal effectiveness. 

All specimens representing complete paint jobs were exposed to the weather 
at 45^ facing south at Madison, Wis., and tested for effectiveness and inspected 
for integrity of the coating at intervals of 6 mo. At the end of 36 mo. the 
coatings on the backs of nearly all specimens were still glossy, free from 
fissures, intact, and similar in appearance to young coatings, except that many 
of the white paints were distinctly yellow, as would be expected from repeated 
exposure to 97 percent humidity without subsequent exposure to direct sun¬ 
light. It is therefore considered reasonable to suppose that the effectiveness 
of the coatings on the backs of the specimens remained approximately the 
same as it was initially. If that assumption is correct the changes in effec¬ 
tiveness of the exposed faces were just twice the changes recorded, and the 

effectiveness of the exposed face of a specimen at any time can. be computed 

from the formula Et—Eq^ where Et and Eo are the ratings for T months 

T 

and 0 months, respectively. 

In general, the effectiveness of paints against moisture movement increased 
during the first few months of exposure to the weather. Nearly all of the 
coatings tested were more effective at age 6 mo. than they were before expo¬ 
sure. Some paints remain near their maximum effectiveness for many months, 
while others soon pass through the maximum and decrease steadily in effective¬ 
ness thereafter. Of the two control paints, white lead in linseed oil declined 
steadily in effectiveness after its maximum at 6 mo., while white lead in Bakelite 
paint oil was almost as effective after 36 mo. as it was at the beginning. Chalk¬ 
ing, checking, and cracking of paint coatings clearly determine whi^ of these 
two types of behavior shall prevail, but the significant feature of chalking and 
checking in this connection is not the age at which they first appear but the rate 
at which they penetrate through the coating. 

As priming coats under white lead paint in place of conventional priming, all 
of the aluminum paints improved both the initial and the maximum effectiveness 
during subsequent exposure that is characteristic of white lead paint when used 
for all three coats. From the point of view of protection this long maintenance 
of effectiveness is more important than increased initial effectiveness. Alumi¬ 
num in the paste form proved as effective as dry aluminum powder of standard 
vami^ grade when substituted pound for pound in the same vehicles. 

!Iwo vehicles, i^^ac plasticized with castor oil and a nitrocellulose lacquer, 
proved lacking in durability either as primers for white lead paint or as com¬ 
plete paints, but aU other vehicles tested made aluminum primers that greatly 
improved the maintenance of effectiveness throughout the lite of white lead 
paint, and all left coatiugs which were more effective after 36 mo. than were 
many good paints initially. Among the satisfactory aluminum primers, how¬ 
ever, some proved more successful than others in prolonging the life of the 
coating on southern yellow pine and Douglas fir. 

Kettle-bodied linseed oil made a very satisfactory aluminum primer. As 
complete imint coatings, all of the satisfactory aluminum paints proved out¬ 
standingly durable both in maintenance of integrity of the coatings on all woods 
and in maintenance of effectiveness against moisture movement 
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lu iikithil and uiuxiniuiu etrectiveuc^b all paints that contained either white 
lead or ziac oxide were slightly superior to any paints that contained neither 
white lead nor zinc oxide. As complete paint coatings, the colored-pigment 
paints, except red lead, x)roYed lower in initial and maximum effectiveness than 
the paints that contained white lead or zinc oxide and approximately equal to 
white paint'® containing neither white lead nor zinc oxide. Bed lead increased 
in effectheness up to ti»e eighteentii month, after which its effectiveness 
decreased rapidly. TLe litharge paint rapidly lost effectiveness after age 6 mo. 

The two chrome yellow paints remained as effective after 36 mo. as they were 
initially. Otl^er c^'lored-pigment paints were le^^s effective than white lead 
paint at the beginning, but they were as effective or a little more effective at 
the end of 36 mo. In maintenance of the integrity of the coatings all of the 
coloied-pitrinent except red lead paint, were more durable than any of 

tile white paiiiti', and on the whole the colored-pigment paints took longer to 
de\elop chailiing. The colored-pigment paints, except red lead and litharge 
paints, developed neither checking nor sigmoid cracking during the test. 

As vehicles for all three coats of paint the Bakelite paint oil was superior on 
the whole to either of the ebter gum varnishes when pigmented with white lead, 
iron oxide, or ashesstii.e. TLe To-cal. ester sum varnish was more satisfactory 
than the 33-gal. \ainisli when p gineiiled with white lead or iron oxide, but not 
when pigmented with asbestine. Although all three paints made with asbestine 
were comparatively short-lived (and were transparent), in each case they were 
more effective and more durable than the corresponding dear vehicles withoat 
pigmentation. 

Comparison of the results of application by spray gun with the results of brush 
application of .similar paints in other series revealed no significant differences 
attributable to the method of application. 

Paints as protective coatings for wood, F. L. Browne (Indus, and Engin, 
C/iCMi., 2S U536I, Ao. 22, pp. 79&-809, figs, 7), —^This brief statement includes 
information supplementing a previous report* and constituting with it the 
article noted above. 

Observations on the use of the high speed wind-driven propeller for 
generating low voltage electricity, W. H. Sheldon (Miphigan Sta. Quart, Bui., 
19 {1939), yo, 1, pp. €-12, figs. 2), —^It was found that the successful operation of 
any wind-driven battery charger depends largely upon a good exposure to the 
wind and the ability of the propeller to absorb energy from winds of from 8- to 
12-miles-per-hour velocity. 

Propellers with a very high tip speed ratio revolved with less speed than 
those with a 9:1 ratio, thereby defeating the purpose of the higher tip speed 
ratio. A propeller with four blades generated about 50 percent more current 
than a 2-blatle propeller using the same wind stream. 

The length of a pr«.peller for direct drive used with the lower speed generator 
was found to be limited to 5 ft in 3- to 10-miles-per-hour winds. Bewinding 
the generator to start charging at 200 r. p. m. would make possible the use 
of a 7-ft propeller for direct drive use. and this propeller should absorb twice 
as much energy from the wind as a 3-ft. propeller. 

Commercial aspects of electro-horticulture, J. Cooper (Rural Electrif. and 
Electro-Famiing, 12 (1936), A'o. 136, pp. 66-68, figs, 5).—This paper deals briefly 
with irradiation of plants and soil heating, with particular reference to their 
commercial aspects. Both practices are considered to be a success in England. 


‘Indus, and Engin. Chem.. 25 (1933), No. 26, pp. 835-842, figs. 2. 
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Fencing with electricity, E. W. Lehmann {Successful Fanning^ 34 {1936), 
No. 8, pp. 22, 32, fig. 1 ).—In a brief contribution from the Illinois Experiment 
Station, practical experience in the use of electrical fencing is describecl. 

1935 tractor costs in 5Iichigan, K. T. Wright (Micliigaa Sta. Quart. Bui., 
19 {1936), No. 1, pp. 21-23 ).—^Data are given on the costs of operating 41 tractors 
in Michigan in 1935, including all cash expenses of operation such as fuel, lubri¬ 
cants, repairs, labor for care, fixed costs of depreciation, interest on tractor 
value, and charge for shelter. 

Laying out fields for tractor plowing, G. D. Kinsman and L. A. Beynold- 
soN, rev. by A. H. Glaves {U. S. Dept. Agr., Farmers* Bui. 1043, rev. {1936), 
PP- [2]+18, figs. 15 ).—^This re\ision (E. S. It., 41, p. 289), briefly describes the 
more common methods recommended by farmers who use tractors for plowing. 

llrlachine placement of fertilizers for snap beans in Florida, G. A. Com¬ 
ings, A. L. Sharp, J. j. Skinner, G. M. Bahrt, and G. H. Seeviss ( U. S. Dept. 
Agr. Circ. 399 {1936), pp. 46, figs. 20 ).—^This report presents the results of studies 
conducted cooperatively by the Bureaus of Agricultural Engineering and Plant 
Industry. 

Ten fertilizer placement experiments with snap beaus were conducted on 
Leon fine sand and St. John's fine sand near Winter Garden, Fla., in 1931,1932, 
and 1933. Three fertilizers were used in the placement experiments. Two of 
these contained 5 percent of ammonia, T percent of phosphoric acid, and 5 per¬ 
cent of potash, and one contained twice the amomit of these fertilizer con¬ 
stituents. One of the 5-7-5 fertilizers contained only inorganic nitrogen and 
the other contained nitrogen one-half from inorganic and one-half from organic 
sources. 

Fertilizers placed in 3.5-in. bands on the surface of the ground over the seed, 
mixed with the soil under the seed, or placed in bands 1.75 and 3.5 in. wide 1 in. 
under the seed materially delayed germination and reduced the final stand of 
plants under normal rainfall conditions. Fertilizers placed on the surface of 
the soil Injured the young seedlings as they emerged. 

Fertilizer placed in bands 2 or 4 in. to one or both sides of tlie seed row 1.5 in. 
below the level of the seed, and 1.75- or 3.5-in. bands 3 in. under the seed, stimu¬ 
lated germination and plant growth sufficiently to give a final stand of plants 
superior to and larger than those of plants unfertilized at time of planting. 

Effective rainfall immediately following planting reduced adverse effects on 
germination of placements under the seed, but intensified injurious effects of the 
placement over the seed. Lack of rainfall during the germination period in¬ 
tensified the adverse effects of placements under the seed. Material delay of 
germination and injury to stand was reflected in plant growth and yield. 

Earliest germination, best stands, and most rapid growth of plants, and 
earliest maturity and highest yields of green beans, both at the first picking 
and total, were obtained with fertilizer placements in a band 3 in. under the 
seed, and in a narrow band 2 in. to each side of the seed row 1.5 in. below the 
level of the seed. The yields at first picking were slightly higher and the total 
yields slightly lower for the side placement. 

Lower efficiency of the fertilizer as indicated by yields resulted from the 
placements 4 in. to the sides of the seed row, mixed in the surface soil of the 
seed row, and application 1 week after planting. 

The three fertilizers used, in general, gave about the same relative result 
from various comparable placements. The 10-14-10 fertilizer and the 5-7-5 
fertilizer that contained nitrogen equally from inorganic and organic sources 
were slightly inferior to fertilizer 5-7-5 containing only inorganic nitrogen, 
when placed in the most favorable positions with respect to the seed. 

110187—«7-8 
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In obtaining the two most advantageous placements, namely, 3 in. under the 
seed, and 2 in. to each side of the seed row, the latter was found the more prac¬ 
tical with respect to machine operating difficulties resulting from draft and 
from vegetation previously plowed under. 

The two-row cultivator converted into a weed control machine, D. E. 
WiAXT and R. L. Patty (South Dakota Sta, BuL 303 (1936), pp. 8, —It 

is pointed out that the two-row cultivator can be converted easily and quickly 
into a weed control machine, satisfactory both for weed control or summer 
fallowing. The type which lends itself best to this conversion is the shovel 
type horse-drawn cultivator. Practical information is given on the manner of 
making this conversion most satisfactorily. 

Harvesting native grass seed, G. C. Fxjiuat (Agr, Engin., Vt (J936), No, 
5, pp. 195-197y figs. 2).—-In this contribution from the U. S. D. A. Soil Conserva¬ 
tion Service an account is given of experience in the harvesting of native grass 
seed with different machines. 

It was found that ordinary farm machinery may be used for harvesting seed 
of most native grasses. The new power stripper has many advantages over the 
horse-drawn machine, principally because of its flexibility and amount of 
ground covered. Buffalo grass seed may be secured with a vacuum machine. 
Machines of this design will harvest from 50 to 60 percent of the seed under 
average conditions and will not damage the pastures. For best results, pastures 
moderately to heavily grazed must be selected from which to harvest seed. A 
chain drag used on pastures of this nature will slightly increase the amount 
of seed obtained. Mowing pastures will not be feasible because of added ex¬ 
pense and lack of available pastures where mowing would be permitted even at 
rental prices. The efficiency of the machine will be determined by the density 
of the turf and how securely the seeds are imbedded in the soil. Because of 
the demands for buffalo grass seed, the amount of money and time involved in 
perfecting these machines to a point of more than 50 percent efficiency has 
been worth while. 

Pyrethrom harvesting (Agr. Engin., 17 (1986), No. 7, p. 284, fig* I).—In a 
brief contribution from the U. S. D. A. Bureau of Agricultural Engineering the 
results of experiments on the development of a machine to harvest pyrethrum 
are reported. Some success was obtained with a modified cotton stripper from 
which the teeth on the stripping rollers were removed and angle iron strips 
were fastened to the rollers. These angle irons proved much more satisfactory 
than the teeth. 

Potato washing investigations, G. L. Vincent and H. L. Gabveb (Wash¬ 
ington 8ta. Bui. 332 (1936), pp. 24 , figs. —^Different commerial potato wafers 
are described, and an experimental washer is described and illustrated and the 
results of experiments with it briefly presented. 

The results indicate that washed potatoes stood up in storage as well as un- 
wai^ed potatoes, and that decay was greater at higher temperatures than at 
lower temperatures. Bry rot was particularly prevalent in potatoes in com¬ 
mon storage. 

The types of commercial washers investigated involved the spray, flood or 
splash, and abrasive principles of washing. The spray type of washer was the 
simplest of all the washers tested and consisted mainly of two pipes, each con¬ 
taining three rows of small holes, one placed above and the other below a con¬ 
veyor belt 

The flood or spla^ type of washer works on the principle of recirculating 
the water in a tank and pumping it from the tank to a flood rack above a 
conveyor. Erei^ water is added constantly to replace that carried off on the 



AGEICULTIJRAIi ECOJa’OMICS 


1937] 


259 


potatoes. In addition there may be some abrasive action, depending upon 
whether or not brushes are used in the cleaning process. 

The abrasive washer consisted of a small hopper, a rigid bar type of con¬ 
veyor, and a rotating cylinder. The cylinder is lined with coconut husk door 
mats and rotated at a peripheral speed of approximately 135 ft. per minute 
(inside diameter). 

The capacities of these machines varied from 1 to 5 tons per hour, and the 
power requirements were from L5 to 5 hp. The quantity of water required 
varied according to the machine, but was approximately 1,000 gaL of water per 
ton of potatoes. 

The experimental washer was built on a soak-rinse principle. It consisted 
in general of a soak tank, a conveyor made of a flexible metal chain link con¬ 
veyor 18 in. wide with a 1.25-in. mesh, and a rinse. The capacity of this 
washer is approximately 1.5 tons of potatoes per hour, about one-half as large 
as those found in commercial operation. If run at such a speed as to require 
approximately 1.25 min. for the potatoes to pass through the water, washing is 
satisfactory. 

AGEICUlTXmAI ECONOMICS 

[Zhvestigations in agricultural economics by the Ohio Station] {Ohio 
Bta, Bimo, Bui. 182 (1936), pp, 118-122).—ThB table of index numbers of produc¬ 
tion, prices, and income, by J. I. Falconer (B. S. R., 75, p. 709) is brought down 
through July 1936, and an article by G. P. Henning and P. S. Eckert on 
Farmers’ Attitudes Toward Livestock Auctions is included (pp. 118-121). This 
article is based on data obtained from a questionnaire answered by 283 farmers 
throughout the State and other studies made in the Columbus, Cleveland, and 
Cincinnati areas and Pickaway and Auglaize Counties. The opinions as to the 
satisfactoriness of auctions, comparative prices received at auctions and net 
prices at terminals, and the advantages and disadvantages of livestock auctions 
are tabulated and discussed. 

Types of farming in Arkansas (ArJs. Agr. Col. Ext. Circ. S51 (19S6), pp. 
76, figs. 7). —^The State is divided into 12 areas on the basis of types of farming. 
The climate, soils, soil erosion, land use and crops, and types of farms are de¬ 
scribed for each area, and recommendations made for improvements in the 
farming systems. 

Hawaii: A pageant of the soil, J. Hobbs (Stanford University, CaUf.: 
Stanford Univ. Press; London: Oxford Vniv. Press, [1935], pp. XVII+185 ).— 
This is a study of the past and present land tenure in Hawaii. It includes 
information pertaining to the economic and social developments that have taken 
place in the islands. The material is presented in chapters on land customs 
in early Hawaii, revolutionizing the land system, aftermath of the Mahele 
[division], lands acquired by westerners, and land in the modem economic 
setting. A bibliography and appendixes giving brief biographies of American 
missionaries to Hawaii and land transactions of the missionaries are included. 

Maine agriculture in 1935: A statistical presentation, 0. H. Mbbchaj^t 
(Maine Sta. Bui. 382 (1936), pp. U7-295, figs. 21, map J).—The data obtained in 
the 1935 Federal Agricultural Census as regards number, acreage, and value of 
farms, acreage and production of different crops, number of different Wndig of 
livestock, production of livestock products, etc., are tabulated by towns (town¬ 
ships). Other tables ^ow the number, acreage, and value of farms, acreage 
of principal crops, number of livestock on farms, average yields per farm of 
principal crops, and average number of different kinds of livestock per farm as 
reported in the Federal censuses, 1886-1935 (also 185(K-70 for number, 
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and valu6 oj! farms and number of livestock on farms). Index numbers are 
also ^own for the acreages of crops and number of livestock. Part of the data 
from the 1935 census is also presented on maps and in graphs. 

Ltand utilization and farm development studies, F. B. Hea d l ey {Nevada 
Sta, RiJt 1035, pp. 23-25 \ .—Tables show the net worth of farmers at the begin¬ 
ning of 1934 and 1035 and the expenses, credits, and balance available for liv¬ 
ing, interest, and principal in 1934 on 7 Carson Valley, 9 White Pine, and 9 
Xewlands ie<*lamation project representative farms. 

[Semiannual indexes of farm real estate values in Ohio, July 1, 1935, 
to June 30, 1936], H. B. Moobe {Ohio State Univ,, Dept Rural Econ, 
Muneogr, Buis. SS (1936), pp. 8, fig. 1; 9^ (1936), pp. .J).—These bulletins con¬ 
tinue the series previously noted lE. S. R., 74, p. 714). No. 88 covers the 
I>eriod July 1 to December 31, 1935, and No. 94 the period January 1 to June 
30, 1936. 

The estimated gross cash income from the sale of agricultural product.s 
from Ohio farms by counties, 1933, 1934, and 1935, P. P. Wallbaben- 
STEiN and J. I. Falconer {Ohio State Univ., Dept. Rural Econ. Mimeogr. Bui. 
93 (1936), pp. [Z]-|-36i.—This mimeographed bulletin continues the series previ¬ 
ously noted (E. S. R., 70, p. 551). Tables are included showing for each year 
and for each county and district of the State (1) the gross agricultural cash 
income—total per county and average per farm and per acre—^and the per¬ 
centages contributed by the six most important enterprises and (2) the income 
from sales and from rental and benefit payments under the Agricultural 
Adjustment Administration progi’ams. 

Public finance problems iu the ZalesM Forest and rehabilitation project 
of the Resettlement Administration, J. F. Dowxer and H. R. Moore (Ohio 
State Univ., Dept. Bia'al Econ. Mimeogr. Bui. 92 (1936), pp. [3]-f90).—Within a 
purchase area including 45,957 acres (17.09 percent of the total area of the 
county) in 5 townships in Vinton County, Ohio, it is estimated that the Resettle¬ 
ment Administration will purchase approximately 21,000 acres on which about 
74 families reside. This study was made to determine what changes in local 
public finance would be brought about by the conversion of such an area from 
private to public ownership. The valuations of different types of property, tax 
delinquencies, etc., in the county, the 5 townships, and the purchasable area in 
the townships; the probable extent of purchases; and the effect of the probable 
purchases on comity, township, and school revenues, road finances, bonded debt, 
poor reliet etc., are discussed. 

Relocation of nou-couforming land users of the zoned counties in Wis¬ 
consin, G. S. Wehrwein and J. A. Baker (Jour. Land and PuJ>. Vtil. Econ., 
12 (1936), No. 3, pp. 24S-255).—^Using the information obtained from the official 
lists of nonconforming land users in 22 northern and north-central counties with 
zoning ordinances and data on 615 Civil Works Administration schedules ob¬ 
tained as part of a study of isolated settlers in northern Wisconsin, the problems 
of isolation are discussed and a priority suggested in the purchase of submar¬ 
ginal farms in land retirement programs. 

Town taxation [in Vermont] (Vermont Sta. Bui. 407 (1936), p. 16).—The 
percentages of income received from major sources and of expenditures by 
major town functions in 50 towns studied are reported. 

Agricultural credit, A. I. Qitbeshi (London: Isaac Pitman d Sons, 1936, pp. 
XTII+190).—This volume deals with the recent developments in agricultural 
credit administration in the United States and was published for the purposes 
of serving as a textbook on agricultural credit and of presenting “the American 
situation as it is, to British statesmen and students, in the hope that we shall 
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learn from American experience—avoiding their mistakes and benefiting from 
their good points—^and evolve a sound system of agricultural credit in the coun¬ 
tries of the British Empire. This is the main reason why so much stress has 
been laid on the administrative side of the problem.” 

The agricultural credit situation in the United States prior to 1916 is 
described, and the Federal Farm Loan system, the War Finance Corporation, 
the Federal Intermediate Credit system, the Federal Farm Board, the Recon¬ 
struction Finance Corporation, and the Federal Farm Credit Administration 
are discussed. 

The introduction is by J. Johnston. 

Motor truck transportation in relation to cooperative fruit and vegetable 
marketing in Michigan, G. N. Motts {Michigan Bta. Quart, Buh, 19 (1936)^ 
Xo. 1, pp, 86-44) -—A summary is presented of data on the development of truck 
trani^rtation in connection with cooperative fruit and vegetable marketing 
in Michigan. 

Wheat requirements in Europe (especially pertaining to quality and 
type, and to milling and baking practices), J. H. Shollenbeelger (U. 
Dept. Apr., Tech, Bui. 385 (1936), pp. 191, figs. 24 ).—^This bulletin is chiefly con¬ 
cerned with the presentation of information pertaining to quality and type of 
wheat and to milling and baking practices. The descriptive information is based 
largely on field investigations made in Europe by the author during the period 
from June 1931 to June 1934. The concern of the United States in European 
wheat requirements is described, and the requirement situation for Europe 
as a whole is described and discussed under the following headings: General 
characteristics of European wheats, general milling practices, tsT© quality 
of wheat required for European trade, history and present status of European 
bread consumption, the breads of Europe, certain economic factors affecting the 
European wheat-requirement situation, Buroiiean bread-grain production, and 
government regulations affecting the wheat-requirement situation. This is fol¬ 
lowed by a description and discussion of the requirement situation in 14 indi¬ 
vidual countries, including data as to milling and baking practices and dietary 
habits. 

Among the author’s conclusions are that from the standpoint of long-time 
trends, wheat will some day be the principal and predominating grain for 
bread production in practically all European countries- Wheat production in 
most western and central European countries has increased beyond the upper 
limits of the market requirements for the kind and quality of wheat grown, 
and a deterioration in the quality of common breads has resulted. With im¬ 
provement of economic conditions or in the political situation there will be a 
tendency in some countries to decrease wheat production due to domestic pro¬ 
duction being of a lower quality than desirable for bread-baking purposes. 
Because of climatic conditions it is doubtful whether western European countries 
can ever reach a self-sufficiency status as regards quality. In nearly all Euro¬ 
pean countries the consumption of bread is declining and in many the extent of 
the decline in future years is likely to be considerable. Increases in bread 
consumption are likely to occur only in one or two sections where living stand¬ 
ards at present are little above the starvation basis. Quality requirements for 
foreign wheat in European markets will tend toward higher levels in the future. 

“Most of the countries have sufficient or more than sufficient milling capacity 
for domestic needs. The governments of the few nonself-sufficient countries, 
through discriminatory measures against imports of flour and by encourage¬ 
ment and assistance given to home industry, are rapidly increasing their re¬ 
spective capacities to the point that in the near future the import demand for 
flour will be practically negligible- 
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“The long-tinie demand outlook for hard red winter wheat, the principal type 
exported from the United States in the past, will be faTorable, providing its 
price is lowered to that of wheats of similar quality from other exporting coun¬ 
tries. Although the import demand for bread wheats, in recent years, has been 
considerably reduced by the milling restrictions placed on the use of foreign 
wheat in many of the leading wheat-importing countries, the reduction in de¬ 
mand has been chiefly for the soft types of wheat. Wherever there is a market 
for bread wheats, hard red winter, because of its desirable milling and baking 
qualities, will be given favorable consideration along with Canadian and Argen¬ 
tine wheats, provided it is offered at a somewhat similar price. 

“The demand outlook for United States Pacific Northwest white wheat is not 
very promising. Only in the Irish Free State is white wheat especially desired; 
the other European countries have little real need for it If the United States 
is to find a foreign market for this type of wheat, it will probably have to look 
to the Orient 

“The demand outlook for durum wheat offers possibilities not enjoyed by other 
types, for it is produced in only three or four of the countries but is needed In 
all of them for the production of semolina alimentary pastes. GChe demand 
for this wheat, although not great should continue to be steady.” 

Competitioii between linseed and other drying oils, with particnlar ref¬ 
erence to California, E. W. Gbovx and D. W. Ssiythb (California Sta. Mimeogr. 
Rpt. 52 (19S6), pp. [i]+d2, figs. 5).-—Data are included and discussed regarding 
the dianges and trends in the production and consumption of flaxseed in the 
United States and the net imports, prices, consumption, etc., of linseed, tung, 
perilla, hempseed, soybean, oitidca, and other vegetable and fidi oils. The uses 
for the various drying oils and the competition with linseed oil and the effects 
of the Bailey amendment to the Bevenue Act of 1936 are also discussed. 

Economics of the production and marketing of apples in New Mexico, 
P, W. CocKEEnx and E. P. Callaway (New Mexico Sta. Bui. 242 (1936), pp. 74 
jfgs. 13 ).—^The apple producing areas of the State are described, as well as the 
past and prospective trends of apple production in the State and the United 
States, the trends in the production of competitive fruits, exports of apples from 
the United States, and the prices and purchasing power of apples. Using records 
of production requirements and costs obtained by visits each fall, 1930-34, from 
an average of 85 producers in the 8 commercial producing areas of the State, 
data are presented and discussed showing the average man labor and horse 
work requirements, and frequency of different production operations, costs of 
materials, machinery costs, investment, seasonal distribution of man labor, and 
costs of production per acre in each commercial area. The volume of, outlets 
for, and destinations of New Mexico apples transported by truck, the cost of 
preparing apples for market, and the prices received for different varieties are 
discussed, and data are presented for each commercial area as to prices received 
and costs incurred with different methods of preparing apples for market and the 
gross and net returns and costs in producing and marketing apples. 

The apple industry in New Mexico expanded rapidly from 1890 to 1910, but 
since 1920 the total number of trees has declined. From 1920 to 1935 the trend 
of total apple production was slightly upward but that of commercial production 
was downward and may continue downward for some time, although there are 
indications that commercial production may increase in a few areas. From 
1925 to 1935 the prices received by New Mexico apple producers averaged above 
United States prices and the prices in the principal competing States. 

*T)ata point to the fact that at the present rate of tree plantings, apple pro¬ 
duction in New Mexico will continue to decline. The market outlook for the 
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crop in tliis State indicates that the production should be stabilized at a point 
which will economically supply nearby deficit areas. This production should be 
localized in areas with physical conditions that are favorable to low costs of 
production and high quality of fruit.” 

The livestock auction in Ohio from the farmers’ point of view in 1934 
and 1935, G. F. Henning and P. S. Eckert {Ohio State Univ„ Dept. Rural 
Econ. Mimeogr. Bui. 89 (1936), pp [1]+13).—This study of the livestock farm¬ 
ers’ attitude toward livestock auctions is based on 283 rej^es to a questionnaire 
sent out in October 1935 to the 462 farmers previously noted (E. S. R., 74, p. 
717). An analysis is also made of data secured in interviews with 122 farmers 
in 4 counties in southern Ohio who were or had been patrons of the Producers 
Livestock Commission Association of Cincinnati and of whom 89 percent had 
livestock auctions available in their communities. 

Analysis of the Dayton livestock price situation, G. F. Henning and P. S. 
Eckert (Ohio State Univ., Dept. Rural Econ. Mimeogr. Bui. 90 (19S6), pp. [1] + 
7, figs. 3).—Tables and charts are included and discussed showing for the years 
1930-85 the price differential between Dayton and Cincinnati for three weight 
groups of hogs, top lambs, and top veal calves. 

Supplementary report on the Los Angeles mlllr market, J. M. Tmzjnr 
(California Sta. Mimeogr. Rpt. 51 (193$), pp. 3).—This report supplements the 
one previously noted (E. S. R., 75, p. 711) by discussing the effects on the buying 
price of milk economically justified in the Los Angles market of several sig¬ 
nificant changes after April 1936 in the prices of butter and feed, farm wages, 
and in manufacturing and grade A milk in Tulare County. 

Prices of farm products in New York State, 1841 to 1935, S. E. Ronk 
([N em York} Cornell Sta. Bui. 643 {1936), pp. 76, flge. 11).—The diief purpose 
of this study was to extend ba<k so far as possible the series of farm prices 
of important farm products which have been collected monthly by the U. S. 
Department of Agriculture since 1908 for crops and since 1910 for livestock. 
The diief sources of information were local market reports quoted in news¬ 
papers or agricultural journals, account books of farmers and dealers, mill 
records, etc. In making the study the State was divided into nine districts 
corresponding as nearly as posi^ble to different types of farming and agricul¬ 
tural conditions in the State. 

Tables are included showing so far as available for the period 1841-1935 (1) 
the monthly prices received by producers for wheat, corn, oats, rye, barley, 
buckwheat, apples, beans, potatoes, hay, dressed beef, beef cattle, dressed pork, 
hogs, dressed mutton, sheep, dressed lambs, lambs, dressed veal, veal calves, 
wool, milk, butter, dressed chickens, chickens, and eggs; (2) annual index 
numbers of the prices of individual products and groups of products; and (3) 
monthly index numbers of farm prices received by producers using variable 
group weights. Other tables present data regarding prices paid by farmers 
for certain commodities, group weightings used, eta 

Since 1841 changes in New York fhrm prices were found to parallel closdy 
the movements of wholesale prices of farm products In the United States, and 
in general to follow trends ^milar to those of farm prices in Maryland and 
Virginia. ‘‘During the past 95 yr. the exchange ratio of farm products in 
New York to all commodities at wholesale in the United States has been above 
100 for 11 yr. Five of these years were from 1926 to 1930. Grains, in terms 
of other commodities, have definite dedined dnce 1855. The purchasing 
power of firuits and vegetables has fluctuated over wide limits. The trend 
has been constantly upward during the period covered by this study. Fruits 
and v^etables have been relatively high in price dnce the dvil War period. 
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The purchasing po^^e^ ot hay ruse until the middle of the nineties, and since 
then it has declined. Livestock and its products increased in value in terms 
of other commodities until the outbreak of the World War and declined follow¬ 
ing that time. The trend in the piirchasing power of the dairy group has been 
upward throughout the entire period studied but at a somewhat less rapid rate 
since the middle of the nineties. It was not until after 1910 that the poultry 
group reached its pre-war le\el. In terms of other commodities, the poultry 
group rose during the entire period included in this study. There appears to 
be a cycle in the purchasing power of chickens and eggs, averaging about 17 yr. 
in length, accompanied by a secondary cj’cle a little more than 8 yr. in duration. 

‘‘For all practical purposes it made no difference whether acreage or produc¬ 
tion figures were iise<l as weights in the construction of average prices for the 
State. In the eall^ years the variable gi*oup weightings gave results above the 
index with con.-tant group weightings. This is because the weights of the low- 
priced groups were reduced. For the period from 1910 to 1933 there was little 
difference between the index numbers of either grains or fruits and vegetables 
constructed with constant base weights and the corresponding index numbers 
constructed with monthly base weights.” 

Animal index numbers of farm prices, farm crop production, farm 
wages, estimated value per acre of farm real estate, and farm real estate 
taxes, California, 1910-1933, H. J. Stoveb {CaUfoniia Sta. Mimeogr. BpL 
50 (1936), pp. 47, figs. 12). —^The Index numbers of farm prices previously noted 
(EL S. Bn 71, pc. 416) are revised and brought down through the year ended 
June 1936. The revision was due to revisions in some of the data used in the 
construction of the previous series and to a few minor changes in methodology, 
both of which are discussed. Included in addition are (1) annual index num¬ 
bers of farm crop production in California, 1919-11 to 1935-36, based on the 
same crops used in the construction of the annual index numbers of farm 
prices; (2) annual index numbers of farm wages in California, 1919-35; (3) 
annual index numbers, 1912-36, of the estimated value of farm real estate in 
California as of March 1: and (4) annual index numbers, 1913-34, of farm real 
estate taxes per acre and x)er $100 of value. 

International yearbook of agricultural legislation, 1933 [trans. title] 
(Inst. Intematl. Agr. [Foma], Ann. Intematl. Leg, Agr., 25 (1935), pp. LXXVII-^ 
925).—This volume continues the series previously noted (B, S. B., 74, p. 871). 

BUBAL SOCIOLOaT 

Forms and problems of culture-integration and methods of their 
study.—^H, liogico-meaningful integration of culture and methods of its 
study, P, A. SoEOKiN (Rural Social., 1 (1936), Xo. 3, pp. 344-374).—This is a 
continuation of a previous discussion on this subject (E. S. B., 75, p. 714). 

Bural educational institutions and social lag, B. B. Bennb (Rural Social, 
1 (1936), Xo. S, pp. 306-321). —“Our ability to regulate and improve human 
relations has failed to keep pace with our ability to utilize inanimate substances 
and energies. This lagging of the societal arts behind tedmical progress ha<« 
caused much human suffering and misery. The causes of this social lag are 
numerous and complex, but it cannot be denied that the administrative and 
financial organization within which our institutions operate is a very important 
factor contributing to increase or decrease this lag. . . . 

"One of the main reasons why rural teachers are not so well trained or ex¬ 
perienced as city and town teachers is that many of the small, poor rural dis¬ 
tricts cannot pay the salaries which the larger, more thiddy populated and 
wealthy districts can and do pay. The average salary paid school teachers in 
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the United States during the year 1933-34 was $l,OoO, and the average paid 
city teachers was $1,416, while that paid rural teachers was $750.” 

Conditions in Montana previously noted (E. S. R., 74, p. 874) are cited to 
illustrate “the inequalities in school burdens which may result from a combi¬ 
nation of extreme decentralization of administration and a heavy reliance on 
local taxes. . . . 

“It is a widely observed fact that during the present depression, when gov¬ 
ernmental spending has been increasingly heavy and has been offered as a 
means of pulling us out of the slough, spending for schools has been seriously 
curtailed. . . . 

“This whole problem of financial support of our educational institutions is, 
then, a matter of primary versus secondary group relationships carried into 
the field of public finance. Unless and until more of our school revenue is se¬ 
cured through indirect or secondary group means, the financial support of our 
educational institutions will lag behind that for many other less essential 
public services, with resulting serious social consequences. This will be par¬ 
ticularly true in rural communities where the means of support is peculiarly 
direct and personal, and where a combination of factors noted above already 
makes it diflacult to maintain educational opportunities comparable with those 
available in the more highly industrialized and urban areas. . . . 

“The process of adaptation of our school system to our present modern en¬ 
vironment is far from complete. ... It is vital that the adaptive process sug¬ 
gested be speeded up, so that the five principal shortcomings resulting from the 
time lag in adjustments in the administrative and financial machinery of our 
schools be eliminated or their undesirable social consequences reduced to a 
minimum. Not until this lag is reduced appreciably can we expect our schools, 
particularly in rural and less industrialized areas, to train our children ade¬ 
quately so they can orient themselves satisfactorily in our modern environment, 
much less to perform the leadership our educational institutions should perform 
in pointing toward, and assisting in securing, a better social order.” 

Real and apparent exceptions to the uniformity of a lower natural 
increase of the upper classes, 0. Gixi (Rural Sociol., 1 (1936), No. 3, pp. 957- 
280 ).—^The author “shows how multiple circumstances, some permanent, others 
saltatory or occasional, intervene to modify from place to place and from 
time to time the differences in increase of the various classes. In spite of 
these, one may speak of a norm in the sense that, in our social organization, 
the increase is generally less for the upper social classes, but it is difScult to 
establish what the normal intensiry of such differences would be if there were 
no special causes of modification.” 

The future population in the agricultural industry in the State of nii- 
nois, D. E. Lzndstbom (III. State Acad. Sci. Trans., 28 (1933), No. 2, pp. I 4 I, 
142). —^The population living in unincorporated places and in the open country in 
Illinois declined steadily in the 40-yr. period, 1890^1930, from 1,630,690 to 
1343,659 people. The number of people actually living on farms in 1930 was 
999,391. There was also a decrease from 262,953 to 235.974 families on farms 
in this 4G-yr. period, but the decrease was not steady for there was an in¬ 
crease in the decades 1890-1900 and 1910-20. There was an increase in fam¬ 
ilies per farm, for the number of farms decreased about 20 percent in 1910-30. 
The migration to farms occurred in areas near urban and industrial centers, 
in general was to the poorer lands, and may be reversed when economic condi¬ 
tions improve in the urban centers. Present indications are that the State 
may, however, have more people on the land in the next 10 yr. than in the 
past 10 yr. The cities are interested in moving their unemployed to the land 
in order to reduce the relief burden in the cities. There is also an effort to 
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move families off so-called submarginal land whlcb is being purchased for 
forest and pasture uses by governmental and other agencies. If there is to 
be an increase in the number of people on farms in the State over the next 
quarter century, this increase probably will not be in the number of commercial 
farmers but rather in the number of those who operate so-called family-size 
farms, part-time farms, or subsistence farms. 

Rural population trends in Washington, P. H. Lai^dis {WasTiington Sta. 
But. 3S3 (1936), pp. d-fc figs. The author analyzes the general trends in 
number and distribution of population, its composition, family characteristics, 
occupations and employment, educational characteristics, and implications of 
the State’s population trends. 

“The State in the future must depend largely upon immigration for popu¬ 
lation Increase if birth rates continue to decline and death rates increase as 
they are expected to do. . . . There is a definite need for careful analysis of 
the economic opportunities of areas in which immigrants contemplate settle¬ 
ment. . . . 

“Data on occupations indicate very dearly that agriculture has declined in 
importance as a vocational outlet. Only approximately 20 percent of the popu¬ 
lation of this State is now engaged in agricultural pursuits. The idea that aU 
farm youth should be prepared to return to the farm is definitely outmoded. 
Many of the youth will leave the farm when they reach productive ages of 
life and contribute their share to the energy of the great cities. This is inevi¬ 
table under existing conditions in social organization, for the rural birth rate 
is higher than the demand for agricultural workers. Schools training rural 
youth should, therefore, not only train for agriculture but for vocational out¬ 
lets in urban life It is perfectly reasonable, also, to assume that educational 
opportunities should be equalized throughout the State, even though part of 
the expense should fall on urban areas, for the city has been getting, and 
doubtless will continue to get, a diare of youth trained in rural communities.” 

Social attitudes of the Czechoslovakiau peasant towards the other occu¬ 
pational groups, A. Obbdlec (Rural Sodoh, 1 (1936), No, 3, pp. 39&-305 ).—^The 
Czechoslovak peasant places his own occupation first most often. “He is proud 
of it because he realizes the importance of his work for the welfare of the whole 
nation. He values the work of laborers and artisans next and thinks highly of 
the teacher as well as certain other occupations.” A questionnaire sent out 
to 74 peasants indicated that some of the individuals were prejudiced against 
some occupations or at least had doubts as to their general usefulness. 

Historical background of California farm labor, P. S. Taylob and T. 
Vasey (Rural EocioZ., 1 (1936), No, S, pp 281—295, figs, 5). —"Dur ing less than a 
century of agricultural history, the rural work of California has been per¬ 
formed successively by ranch hands, by farm hands, and by semi-industrialized 
proletarians. Today the latter dominate the rural scene—numerous, mobile, and 
racially varied to a degree beyond the agricultural laborers of all other States.” 
The authors examine the historical trends which underlie these dlanges. 

“The use of alien workers on California farms has markedly complicated the 
adjustment of economic and human r^ations in agriculture.” 

Rural emergency relief in Washington, with attention to characteristics 
of rural relief households, P. H. DAiimis, M. Pbiichard, and M. Bbooks 
(Washington 8ta, Bui. SSi (1936), pp. 39, figs. 18).—The authors summarize the 
emergency r^ef trends in the State and preliminary data TnaVing a compari¬ 
son of relief with nonrelief farm laborers in the Yakima Valley and present an 
analysis of relief data dealing with characteristics of relief households ob¬ 
tained In five rural counties. 

Emergency reUef has supplemented the income of or provided for as many 
as 224,793 people per month in the State during the depression years of the 
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thirties. As much as $2496,606 per month has been expended for those requiring 
aid from public funds. The State has depended on the Nation more than the 
average State for revenue for relief expenditures. 

<*The Civil Works Administration exceeded all programs in the monthly 
amounts of money expended. The Emergency Belief Administration program 
has exceeded all programs in the number of people aided. The tendency in 
relief loads was to increase up to January 1935, after which time the national 
trend declined. The State load declined after February 1983.” While the Civil 
Works Administration reduced relief expenditures during the period of opera¬ 
tion, immediately upon its termination relief loads increased rapidly. 

^'Information concerning the first period of relief assistance indicates that 
approximately 50 percent of the relief clients in the sample studied were on 
relief for the first time in 1933, although nearly one-third came on relief in 
1933. . . . 

“The number of those classed as farm laborers seems especially hi^, as does 
also the number of unskilled workers in the nonagricnltural group. . . . Data 
on age groups within relief households indicate clearly that they have a much 
larger proportion of members in the dependent years of life, 15 yr. of age or 
under. . . . Ninety percent of the relief households had, during the period of 
the study, one or more people willing and able to work. Less than 10 percent 
had no members who would have been employable had opportunities for work 
been offered.” 

Compared to nonrelief households, relief families are more mobile. “They are 
nearer the economic margin, having less income per year and fewer days’ labor. 
This holds true for single workers as well as for families. They have larger 
family responsibilities.” 

AGBICXJLITJBAL AUD HOME ECONOMICS EDITCAIIOn 

The professional movement of rural school teachers in Pennsylvania, 
W. P. Hall (Pemtsylvania 8ta. Bui. BS2 (1936), pp. Si, fig. 1).—This research 
was undertaken in an attempt to arrive at scientific knowledge of rural teacher 
mobility. Fifteen Pennsylvania counties, fairly representative of the whole 
State, were selected for the study. The data were collected by use of a ques¬ 
tionnaire, and the analysis is based on ^118 answers and applies to the school 
years 1923-24 to 1929-30. The teadier records were sorted according to the 
following categories: “(1) Teacher of the one-room school, grades 1-8, three 
graded-elementary-school-teacher categories; (2) grades 1-3; (3) grades 4-6; 
(4) grades 7-8; (5) high school teacher, grades 9-12.” The classes of school 
districts used are as follows: Glass 1, population range 500,000 or more; class 
2, population range 30,000 to 499,999; class 3, population range 5,000 to 29,999; 
and class 4, population less than 5*000. Some of the more significant con¬ 
clusions are as follows: 

“School districts of the third class have greater retentive and attractive 
powers for teachers than school districts of the fourth dass. • . . The data 
show that only 1 in every 21 teachers in districts of the third class change 
school district employer annually. For teachers in fourth-class districts, the 
rate is 1 in 9. The former rate . . . may not be far removed from, and may 
even fall within, a range of desirable movement in terms of school districts . . . 

“Teacher movement involving a change in teacher type appears to be the aspect 
of gravest concern. Between 15 and 16 of every 100 rural teachers become 
teachers of a different type annually. Much of this high rate is contributed by 
teachers of the one-room school for whom the annual rate is 1 in 4. Farther, 
Just two-fifths of all movement of this kind is intratype, or sdiool-to-school, 
in nature. . . . Movement by high school teachers among subjects taught 
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seems serious in import. . . . Except tor the high school type of teacher, the 
upper grades type in the graded school is the only type likely to succeed to any 
status other than ‘teacher’ . . . 

“Withdrawal from the profession is at a rate serious in import. While the 
annual rate of withdrawal, 1 in every 10 rural teachers, accounts for no more 
than a fourth of all movement, it seems much higher than education as a social 
enterprise should permit It is an especially serious problem with the teacher 
of the one-room school. One of every 5 teachers who withdraw do so to attend 
college. The initial years of this research covered a period when teachers of 
every type were vigorously completing requirements for certification. But with 
due allowance for withdrawal for this very good reason, the withdrawal prob¬ 
lem in the large still remains serious. . . . 

“Rural teacher movement, in its total aspect, is a most insistent problem. 
Thirty-nine of every 100 rural teachers change positions annually. While the 
rate for the high school is tiie same as for all teachers, in itself alarming in 
nature, the rate for the one-room-sehool tjpe is almost incredible. Fifty-tw’o 
of every 100 teachers of this type change positions annually.” 

The remedial measures recommended include (1) a dynamic public interest 
in education, (2) a larger unit for rural school administration, (3) a complete 
revision of the bases and methods of taxation, and (4) a reduction or elimina¬ 
tion of the salary differential now favoring teachers in school districts of the 
third class. 

Pre-employment records and activities of teachers of vocational agricul¬ 
ture: A study of three hundred men prepared at the Pennsylvania State 
College, C. S. Astoibson {Pennsylvania 8ta, Bui. 33S {1936), pp. 52).—An at¬ 
tempt is made to develop a preemployment pattern or background of conduct, 
experiences, and records of graduates in agricultural education, and to deter¬ 
mine, if possible, how these factors contribute to length of experience in teach¬ 
ing vocational agriculture. Data obtained through a questionnaire and from 
the office of the registrar were secured for 300 of the 415 who have graduated 
to date in the curriculum of agricultural education at the Pennsylvania State 
College. The data are analyzed and discussed under the following headings: 
College preparatory education; farm experience; expressed attitudes, decisions, 
and influences toward training for teaching; general intelligence of the groups; 
participation in extracurricular activities; college expenses; college scholastic 
achievements and failures; teaching experience and salary increments; and 
teaching experience and teacher transiency. The following conclusions of value 
tor general predictive purposes are drawn: 

“Students presenting themselves as trainees in agricultural education are 
more likely to become successful teachers of vocational agriculture if their 
college preparatory education has not been received in the rural elementaiy 
school (particularly the one-room school) and the small rural high school. . . . 
Trainees in agricultural education who are farm reared and who take every 
opportunity to extend their farm experience, such as i^ending the summers on a 
farm during their college years, are most likely to become successful teachers. 

. . . Those who make early and settled decisions concemirg teacher preparation 
and who receive parental encouragement in their plans to prepare for teaching 
are most likely to become successful teachers. . . . Students applying for ad¬ 
mission to the curriculum in agricultural education should he of average or 
above average int^igence. . . . WhUe participation in extracurricular activities 
cannot be used alone to predict the success of a trainee in agricultural educa¬ 
tion, it is a commendable qualification when associated with other desirable 
factors. . . . Other things being equal, studmits who find it necessary to borrow 
or earn at least a part of their college expenses are the most promising. . . . 
Generally speaking, high grades may safely be useil in predicting success. . , . 
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The extent to which students fail undergraduate courses is ... an important 
measure of the degree of their probable success as teachers of vocational 
agriculture.” 

Selectivity of 4—H club work: An analysis of factors influencing mem¬ 
bership, D. B. Lindstbom and W. M. Dawson {llUnois Sta, Bui. 426 (1936), pp. 
245-278j figs. 21). —^This bulletin reports the results of the first phase of a study 
“to determine by exact methods, so far as possible, the selectivity factors in 
4-H club work. ... By selectivity is meant the quality of attraction or of re¬ 
pulsion in club work which draws or fails to draw boys and girls into the work.” 
{Scores made on tests and questionnaires administered to 2,263 boys and girls 
living in 60 communities in 6 counties in Illinois furnished the statistical ma¬ 
terial for the analysis. Of these 2,263 boys and girls, 1,124 were members of 
4~H clubs, 277 were past members, and 862 were nonmembers. The selectivity 
factors included were socio-economic factors, size of farm, occupations of fathers, 
nativity of parents, size of family, parental approval of social functions and 
activities, organizational participation of parents, intelligence, participation in 
other organizations, rating in ascendance-submission, and appreciation or 
depreciation of farm life. The following conclusions were arrived at by the 
authors: 

“(1) Young people, especially boys, were drawn into 4-H clubs in relatively 
greater numbers from homes enjoying the better economic and social advantages. 
(2) Membership of boys, but not of girls, was affected by the size of farm on 
which the family lived. Boys from the larger farms joined the clubs in rela¬ 
tively greater numbers than boys from the smaller farms. (3) Boys and girls 
whose parents approved certain more desirable social activities tended to be 
drawn into 4-H club work in relatively greater numbers than boys and girls 
whose parents were less discriminating In their choice of social activities. 
There was some evidence, also, that the clubs failed to hold young people whose 
parents approved of undesirable activities as well as they held those whose 
parents were more discriminating in their approval. (4) Boys and girls whose 
parents participated actively in various organizations and social activities were 
attracted in relatively greater numbers to the 4-H clubs than were young people 
whose parents did not participate in such organizations or activities. (5) Boys, 
especially, and to a lesser degree girls, who participated to the greatest extent 
in other organizations were attracted in relatively greater numbers to 4-H clubs. 
(6) Girls’ 4r-H clubs tended to attract a relatively greater number of girls who 
were more ascendant than the average. Apparently boys’ dubs did not attract 
ascendant boys to any greater extent than submissive boys. (7) Boys and girls 
who were more appreciative of farm life tended to join 4-H clubs in relatively 
greater numbers than those who disliked farm life. The greater liking for 
farm life by the members of the clubs was evidently largely the result of ex¬ 
periences previous to or outside of their club work. (8) Boys who had a liking 
for farm life were attracted to 4r-H clubs to a greater extent than were those 
who lacked this attitude. (9) The 4-H dubs made a greater appeal to, or at 
least were more easily available to, children of native-born parents than to 
children of foreign-born parents. (10) Size of family was not, to any practical 
degree, a sdective factor in 4r-H club work. (11) There was practically no 
indication that within the scope of intelligence found among the subjects ol 
this study the grade of intdligence (I. Q.) was a selective factor in 4-H dub 
work.” 

Serving American agriculture: A report of extension work in agricul¬ 
ture and home economics In 1933 (CT. Dept. Agr., Ext. Worh Agr. and 
Sofne Boon. Bpt., 19SS, pp. 11+69). —^This is the usual report of ext^sion work 
in agriculture and home economics in the United States (B. S. B., 70, p, 712). 
It covers the fiscal year ended June 30, 1983, as regards funds and the year 
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ended Noyember SO, 1933* as regards results of work done. Pages 37-68 are 
devoted to statistical tables. 

Proceedings of the forty-eighth annual convention of the Association of 
Land-Grant Colleges and Universities, edited by C. A. McCue {Assoc. Land^ 
Grant Cols, and Univs. Proc., 48 (1934)• PP^ fiffs. 15). —^This is the report of 
the convention (E. S. R., 72, p. 129 > held at Washington, D. C., November 19-24, 
1934, and previously discussed (E. S. R., 72, pp. 1, 143, 145). Included are 
papers and discussions thereon presented in the general sessions of the associa¬ 
tion, in the general sessions and subsections on resident teaching, experiment 
station work, and extension work of the section on agriculture, and in the 
sections on engineering and home economics. The minutes of the executive 
body, reports of committees, the constitution, officers and committees for the 
succeeding year, etc., are also included. 

Proceedings of the forty-ninth annual convention of the Association of 
Land-Grant Colleges and Universities, edited by C. A. McCxte (Assoc. Land- 
Grant Cols, and Vnivs. Proc.. 49 (1935). pp. 348).—Tins report of the convention 
held at Washington, D. C., November lS-20, 1935, and previously discussed 
(B. S. B., 74, pp. 1, 142, 143) includes the same tjpes of papers, reports, etc., 
as die report noted above. 

FOODS—HTJMAH HTTTEITION 

Nutritive value of the protein of Cajanus indicus, 0. D. Miller and R. C. 
Robbins iJour. Agr. Res. lU. 8.], 53 (1936), Xo. 4* PP* 981-293, figs. 5). —^In this 
contribution from the Hawaii Experiment Station, the authors present a series 
of experiments on the nutritive value of a meal prepared from the whole seed 
of pigeonpeas grown in Hawaii. The method of preparation and the analysis of 
the mixed globulins obtained from the meal are given. 

Feeding experiments were conducted to study the growth and reproduiction 
of rats rec^ving pigeonpea-seed meal as the sole source of protein. A group 
of 4 young rats was fed a diet consisting of the raw meal 90 percent, Osborne 
and Mendel salt mixture 3, Orisco 6, and sodium chloride 1 percent, supplemented 
daily by 10 drops of cod-liver oil and 8 drops of tikitiki (equivalent to 1 g of 
rice bran). Four litter mates were fed a similar diet containing cooked seed 
meal. Approximately 18 percent of protein was supplied by the “Cajawtw” 
meal in both diets. The growth curves show that the rats receiving the cooked 
meal gained more weight and were in much better condition at the end of the 
experiment than were the rats fed the raw meal Breeding tests demonstrated 
that reproduction was possible in the animals receiving the diet containing the 
cooked meal, but the growth response of second generation animals receiving 
a similar diet supplemented by 5 drops of cod-liver oil and 0.2 g of dry yeast 
daily was definitely inferior to that of the first generation an im als and attempts 
to produce a third generation were not successful. Pigeonpea-seed protein is, 
therefore, deemed not adequate for the normal growth and reproduction of rats. 

Usii^ the paired feeding method, the Cajanus meal was also compared with 
casein as a sole source of protein. The diets contained approximately 8 per¬ 
cent of protein and were supplemented by daily doses of 10 drops of cod-liver 
oil and 0.4 g of dry yeast. After a period of adjustment, the rats receiving the 
Cajanus meal grew at a rate that compared favorably with that of the animnis 
receiving the casein. 

The results of further paired feeding experiments to determine the effects of 
adding cystine and tryptophan to the diet containing Cajanus meal indicated 
that tryptophan is the first limiting growth factor of the prepared pigeonpea 
globulins. When the meal was fed at a level calculated to furnish 8 percent 
of prot^, the addition of cystine did not result in improved growth, but when 
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the meal furnished 11 percent of protein the addition of cystine resulted in a 
definite increase in growth. 

The problem of baking capacity, N. P. Kosmin {Bas Froblem der Bade- 
fahigJceit, Leipzig: Moritz Schafer, [1936}, pp. 191, figs. 59).—Following an 
introductory review of the process followed in making bread, the author dis¬ 
cusses the factors that affect the baking capacity of fiour—^the fiour ferments, 
the gluten content and structure of the dough, the yield of dough, the chemical 
changes brought about by fermentation, the changes in the protein content, and 
the changes undergone by the dough during the rising process. One chapter 
deals with the methods of improving the baking capacity of low-quality fiours. 
The baking capacities of various fiours are compared, and the methods used 
by different workers in testing the quality of flours are summarized. 

The stale-bread problem, C. L. Alsbebg {Wheat Studies, Food Bes. Inst. 
[Stanford Univ.L 12 {1936), No. 6, pp. [2)+221-247) .-—This paper presents a 
summary of bread staling theories and considers the problem from a social as 
weU as an economic standpoint. 

The process called staling is the expression of the change in the starch accom¬ 
panied by a redistribution of water. The practical question now requiring 
further study is to determine whether the starch of aging bread under¬ 
goes colloidal chemical changes characteristic of many other gels or if it 
undergoes simply a chemical change. If it is the latter, it should be possible 
to find a catalyst capable of shifting the equilibrium in such a way that it is 
the same at room temperature as at 55** C. The bread would then not become 
stale under ordinary conditions of storage. If the change in the starch is 
primarily a colloidal phenomenon, another method of inhibiting the process of 
staling in bread must be found. At present the following facts are known: 

^'Anything that increases the water content seems to be favorable to long 
life. . . . Anything that hampers the mobility of moisture in the cooled loaf 
perhaps prolongs life. . . . Anything that conceals the effects of aging of starch 
prolongs the loaf’s life in that the loaf remains acceptable to the consumer.’* 
There are at present no scientific data establi^lng any material difference in 
The food value or wholesomeness of fresh and of stale bread. 

Allergic synovitis due to ingestion of English walnuts, P. Lewin and 
S. J. Tact (Jour. Amer. Med. Assoc., lOS (1936), No. 25, p. 2144) report is 
given of a case of a boy aged 16 yr. with a history of stiffness and swelling of 
the knees occurring intermittently over a period of 10 yr. It was found that 
the ingestion of the meats of % lb. of English walnuts was followed within' 72 
hr. by a typical attack. Sensitization tests, cutaneous and intradermal, con¬ 
firmed the findings. Since the exclusion of nuts from the diet there has not 
been a recurrence of the synovitis. 

The utilization of hydrogenated fat in human metabolism [trans. title], 
G. Massatsch and H. Steubel {Deut. Med. Wchnschr., 61 (1935), No. 48, pp. 1918, 
1919). —^Hydrogenated fat substituted for lard in the diet of a normal person 
for a 3-day experimental period was utilized practically to the same extent as 
lard, as was shown by the percentages of total fat, soaps, and free fatty acids 
and slightly higher ether-soluble matter in the dried feces. An analysis of the 
hydrogenated fat with reference to its <diemical properties and degree of satu¬ 
ration is given. It was free from bacteria. Its utilization, palatability, and 
use in cooking are discussed. 

Study bacteria in prepared foods, G. J. Huckes {Farm Res. [New York 
State Sta.), 3 (1936), No. 1, pp. 1, 8, fig. 1). —Approximately 30 home-cooked 
chicken pies were found to contain an organism which has been isolated from 
various outbreaks of food poisoning, but all of the pies were eaten by humans 
without evidence of harmful effects. This indicates that the organism may be 
present in large numbers in food but the conditions may not be favorable to 
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stimulate the iiroduction of the toxin. The scope of further research under 
way is discussed. 

The fortieth report on food products and the twenty-eighth report on 
drug products, 1935, E. M. Bailfy (Connecticut (Xeic Haven'\ 8ta, BuL 
3SS (193G), pp. 65J-6£ft3-f-[i]) —In addition to the routine analyses of foods and 
drugs, this annual report (E. S. R., 74, p. 274) contains the first report of in¬ 
spection and biological testing of vitamin D milk and data as to the vitamin 0 
content of orange juice and orange products. 

Foods and drugs, E. R. Tobet (Maine Sta. Off^ Insp. 139 (1936), pp. 18). In 
this annual report (E. S. R., 74, p. 721) are given the results of the analysis of 
food and drug samples submitted for inspection. 

Diets to lit the family income, R. S. Carpenter and H. K. Stiebeiing ( U . 
Dept. Agr., ranners* Bui. 1757 {1936), pp. //+JS, figs. 10).—This presents in 
popular form the material contained in Circular 296 (E. S. R., 70, p. 416), with 
the addition of sample menus and market orders. 

Is gastric secretion or digestion impaired by a mixture of carbohydrate 
and protein in the diet? H. Shay, J. Gershon-Cohen, and S. S. Fees (Amer. 
Jour. Digest. Diseases and Xutr.. S (1936). Xo. 4* PP- 233-238, figs. 5 ).—^Four 
I)ersons with normal gastric acid response and one with achlorhydria were 
studied by fractional gastric analysis following the administration of test meals 
consisting of water, pure carbohydrate, pure protein, and a mixture of carbo¬ 
hydrate and protein. The results of 6,000 determinations show that a mixture 
of carbohyi Irate and protein in the test meal did not interfere with the gastric 
setTrtittus. The carbohydrate digestion in the stomach appeared to be favored 
by the mixture with protein, probably due to the acid-combining power of the 
protein bringing about a more favorable medium for continued ptyalin activity 
on the carbohydrate in the stomach. 

The biological value of proteins, VI, Vn (Biochem. Jour., 29 (193o), No. 
7, pp. 1102-1111, figs. 3; pp. 1712-1119).—A continuation of the series noted pre¬ 
viously fE. S. R., 60, p. 895). 

VI. Further investigation of the halance sheet method, H. Chick, J. C. D. 

Hutchinson, and H. Jackson.—^This study investigated the variability in 

endogenous nitrogen excretions by the same animal at different times. Two 
precautions to improve the experimental procedure were noted. To maintain 
the appetite during the experimental periods when nitrogen-free or low nitrogen 
diets were fed, the complete diet in the period immediately before the experi¬ 
ment and the experimental diet during the preparatory period were fed at 
levels of about from 11 to 14 g of dry food daily. This amount was just enough 
to maintain weight. The change of cage was found to affect the appetite and, 
therefore, the rat was placed in the metabolism cage during the preUminury 
2- to 3-day period on the experimental diet. 

When adult rats were transferred from diets containing IS x>ercent protein 
to a nitrogen-free diet and maintained on the latter diet for periods of from 10 
to 14 days, the urinary nitrogen fell rapidly during the first 2 or 3 days, and 
then decreased very gradually. Similar changes were noted when the change 
was made from a high to a low protein diet. The fecal endogenous nitrogen 
excretion was more constant during the 10- to 14-day period and was roughly 
proportional to the food intake when this was not less than from 100 to 120 
calories per kilogram. The balance sheet method develoi)ed by the authors was 
'^considered to afford reasonably satisfactory estimates of these values for use 
in the calculation of the biological value of the protein investigated.” 

VII. The influence of variation in the level of protein in the diet and of 
heating the protein on its hiological value, H. Chick, M. A. Boas-Pixsen, J. C. D. 
Hutchinson, and H. M. Jackson.—^Using the method referred to above, the 
authors determined the biological value for the maintenance of nitrogenous 
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equilibrium in ilie adult rat for the proteins of whole wheat, white flour, wheat 
germ, corn endosperm, Avhole milk, lactalbumin, heated lactalbumin (at ap¬ 
proximately 120* C. for 72 hr.i, casein, heated casein (at from 112® to 125® 
for 72 hr. j, and heated casein purified by reprecipitation and extraction with 
dilute alcohol. These foodstuffs were fed at levels in the diet varying from 3 
to 10 percent. 

The average mean biological value, when the level of protein in the dry diet 
was from 3 to 6 percent, was for whole wheat 100. for white flour 84, for 
wheat germ 90 for com endosperm 88, for whole dried milk 89, and for 
lactalbumin 92. When the level of protein was increased to a level of from 
7 to 10 percent, the biological value was lowered for all proteins except 
the whole milk. Heating casein at from 112® to 125® for 72 hr. or purifying 
it did not lower its biological value, but heating it at 150® for 66 hr. decreased 
the value from 64 to 44 when fed at a 5-percent level and reduced the digesti¬ 
bility from 03 to 73 percent. Heating lactalbumin at 120® for 72 hr. slightly 
reduced its biological value and lowered its digestibility from 95 to 69 percent. 

The accuracy of the balance sheet method is discussed. 

A preliminary report on the nitrogen metabolism of preschool children, 
L. C. Kuxg and W. Y. Fang (Chin. Jour, Phyaiol., 9 (1935), Xo, pp, 375-381 ),— 
This paper included a protein metabolism study on two Chinese hoys, 56 and 
53 mo. old, respectively, fed an uncontrolled diet made up mainly of white 
flour and rice, a variety of vegetables, a small amount of fruit, some meat and 
eggs, and 3 or 4 cups of soybean milk a day. The experiment was of 16 days' 
duration divideil into 4 periods of 4 days each. The urine was collected and 
analyzed on a 24-hr. basis and the feces for each period. The food consumed 
by the children w’as weighed and the samples w’ere analyzed. The results 
showed a daily nitrogen intake varying between 0.39 and 0.36 g per kilogram 
of body weight for the two boys. The daily nitrogen excretion varied from 
0.4 to 0.53 g per kilogram, and the nitrogen retention averaged 0.03 and 0.054 
g i)er kilogram for the two subjects, respectively. 

The second study included in this paper was on the protein utilization of 
two Chinese girls, 3 and 4 yr. old, respectiv^y, fed on a controlled mixed diet for 
33 days divided into 3 periods. The diet consisted of weighed amounts of rice, 
steamed bread, egg, lean pork, 2 vegetables, and banana and supplemented 
with soybean milk for the first and third periods and cowl's milk as dried milk 
powder made up with w’ater for the second period. Samples of the food were 
analyzed. The nitrogen intake on the diets varied from 0.47 to 0.53 g per 
kilogram of body weight and the nitrogen retention from 0.046 to 0.14 g per 
kilogram. These observations diowed no marked differences for these children 
in the protein utilization of mixed diets when supplemented with soybean milk 
or with cow's milk. 

Tables are given summarizing the daily nitrogen balances of the children 
on the two series of experiments. 

The composition of a food poor in heavy metals and its influence on 
rats, J. A. P. Kok (Arc?i, X^erland. Physiol. Homme et Anim., 21 (1936), Xo. 
2, pp, 247-265, figs. 6), —^Using special methods which are described in detail for 
each of the ingredients, the author has succeeded in preparing a synthetic food 
mixture for rats containing in the day dosage of 35 g only about 6(>y of heavy 
metals, including 2 I 7 of iron and 247 of copper. 

Rats on this diet showed low hemoglobin values as early as 14 days after 
being put on experiment. After the minimum was reached there was a slow 
Increase in hemoglobin, which became rapid on the addition of extra salts or 
pure iron. As the diet contained about the same quantity of copper as has 
been found in human milk, an amount sufficient to prevent anemia, it was 
110187—37- 9 
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considered that the copper content of the diet was adequate and iron was 
tlie limiting factor. 

It is concluded that 21-/ of iron per rat per day, or 1.4 mg per kilogram of 
food, is the minimum quantity for keeping the animal alive and growing, 
although at an abmumal rate. 

Calcium absorption and calcium retention on different diets [trans. title], 
E. IltssE and C. Basndt iElin, W'Clinsclir., 14 (lOJo), Xo, 4o^ PP- 1607—1609). — 
In this inve^tigTation diJcS were fed potentially acid and alkaline diets siipple- 
menttfil with five calcium preparathms <»f different solubilities. The results 
inrcicarod that the calcium absorption depended mainly upon the pll of the 
gaRtrointe'^tinul contents and not so much up m the water solubility of the 
oalcium i reparation. An acid diet increased and an alkaline diet decreased 
calcium absorption. Experiments with growing rats indicated that acid diets 
with added calcium r-itrate-glycerophosiihate increased both absorption and re¬ 
tention of the calcium, but a similarly supplemented alkaline diet showed a 
decreased retention. With grown rats no increase in retention of calcium was 
noted either on the alkaline or the acid diets with the supplement. 

Normal magnesium metabolism and its significant disturbances, B. S. 
and E. W. Walkeb iJour. Lali. and Clin. Med., 21 (1936), No. 7, pp. 713-720 ).— 
This paper presents a brief review of recent literature dealing with the i>ath- 
ologic chemistry of magnesium. Particular emphasis is given to the retention 
of magnesium which occurs in some cases of renal disease. 

In S7 determinations on blood serum taken from medical students, the values 
varied between 1.0 and 3 mg per lUO cc of serum, with a mean of 2.2 mg. The 
range in a group of medical and surgical hospital cases showing no apparent 
disturbances of mineral metabolism was between l.o and 2.9 mg, with a mean 
of 2.3 mg. 

The 24-hr. urinary output of magnesium in the group of medical students 
varied from 32.5 to 307 mg, with a mean of 103 mg. In a group of hospital 
eases the range was from 5 to 243 mg, with a mean of SO mg. 

Five cases of hypertension associated with renal damage showed abnormally 
high serum magnesium values. Cases of hypertension without severe renal 
damage showed a range of 1.86-2.7 mg, with a mean of 2.36 mg. It apiiears 
that serum magnesium may be elevated in moderate or severe renal insufficiency. 

Variations in the magnesium content of the normal white rat with 
growth and development, D. M. Gbeesvbesg and E. V. Tufts (Jour. Biol. Cliem., 
114 *1936), Xo. 1, pp. 135-138). —In continuation of studies (E. S. R., 74, p. 127) 
using the Greenberg, *lnderson, and Tufts method for determining magnesium 
(E. S. R., 75, p. 301), the authors found the magnesium content of the fetuses 
of rats to be 17.9 and 19 mg per 100 g and of the 4-week-old young 40 mg, 
persisting at this level through the age of 11 weeks and then decreasing to 
about 20 mg. The males and females showed no significant difference in the 
magnesiiim level. The water content of normal rats decreased during the life 
of ilie rat. 

Human iodine balance, V. V. Coue and G. M. Cuetis (Jour. Xutr., 10 
(iPJJt, Xo. 5, pp. 493-506, figs. 9). —^In this investigation the iodine balance was 
determined on three subjects in 3-day periods for 15 days, on the fourth subject 
for 9 days, and on the fifth for 6 days. Iodine determinations were ma<le 
on food, urine, feces, and in three cases on the sweat, according to the methods 
described by Phillips and Curtis and by McCiillagh and noted on page 150. 

For normal subject A the intake was 156 fig (micrograms) of iodine per 
day, and the combined output in urine and feces averaged 74 fig, giving a 
positive balance of S2 /ig. For normal subject B the intake was 56 pg, com¬ 
bined outimt 44 fig, and positive balance 12 fig; for subject C with myxedema 
the intake was 39 pg, combined output in urine, feces, and sweat from 52 to 
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ro ttg, a negative balance of 13 and 11 jtig including skin excretion, and a posi¬ 
tive balance of 6 and 9 jag not including skin excretion, whicb contained 19 
and 20 fig of iodine daily; for subject D with exophthalmic goiter the intake 
wah 1G2 and 147 /xg, combined output in urine, feces, and sweat 155 and 170 
giving a positive balance of 7 fig and a negative balance of 24 fig: and 
subject E with exophthalmic goiter an intake of 158 jug, combined output 235 
and 427 tig, and a negative balance of 77 and 91 fig. The last two subject^ 
fallowed an increafaed fecal loss of iodine due to hyperthyroidism. The combined 
output of urine and feces accounted in some cases for less than 50 percent of 
the iodine intake. Fairly uniform output of iodine was noted for an individual 
on a monotonous diet. 

The blood changes in normal pregnancy and their relation to the iron 
and protein supplied by the diet, F. H. Bethell (Jour. Anier. Jled. Asaoc.. 
101 {1930), Xo. 8, pp. o6Jir-569, figs. 9). —Studies were made of the blood of C6 
healthy young women during the last trimester of pregnancy and of 50 healthy 
nonpregnant women of the same age group used as controls. All subjects were 
under constant supervision in an institution. 

Ninety percent of the pregnant women showed lower red blood cell counts and 
I)ercentages of hemoglobin than the nonpregnant subjects, and 70 percent of the 
pregnant subjects exhibited blood values lower than could be attributed solely to 
hydremia. The cases of pregnancy in which definite anemia exists are placed 
in two distinct groups. One group, due to a deficiency of iron, is characterized 
by a lowered color index, smaller red blood cells, and an increased percentage 
of reticulocytes. In the other group there is an approximately equivalent reduc¬ 
tion of red blood cells and hemoglobin, resulting in a color index nearer unity in 
high, normal, or increased volume of the erythrocytes and a reticulocyte per¬ 
centage below the average normal range. 

A continuous determination of the iron exchange was carried out on a healthy 
young woman throughout the last 63 days of pregnancy and the first 12 days 
after delivery. She received a diet supplying 7.1 mg of iron daily, supplementary 
additions of vitamins A, B, 0, and I>, and a total protein intake of approxi¬ 
mately 80 g. The results show that in spite of a relativ^y low iron and copper 
content of the diet and practically no retention of either element during the 
last months of gestation, the blood values were maintained at levels distinctly 
above the average in pregnancy. The blood of the infant also showed high 
normal values. 

In this series of cases the percentage of pregnant women developing iron defi¬ 
ciency anemia was about equal to that of the nonpregnant subjects showing a 
tendency to that type of anemia. The administration of inorganic iron prepa¬ 
rations in adequate dosages during gestation was effective in those cases in 
which predisposition to hypochromic anemia already existed. Those patients 
with an anemia of a hypoplastic nature showed no response to iron adminis¬ 
tration, but frequent improvement was noted after they were placed on diets 
containing approximately 100 g of protein of high biological value. 

The iron and copper content of milk thronghont the season, as related 
to anemia development in rats, W. E. Kbaxjss and B. G. Washbubn {Jottr. 
Biol. Chem., 114 {1936), No. 1, pp. 241-232). —^This paper from the Ohio Experi¬ 
ment Station reported the results of iron and copper determinations of the 
pooled milk of seven Jersey and three Holstein cows at approximately biweekly 
intervals for 1 yr., divided into seasonal periods to show the usual variations in 
feeding. The slight variations found in iron, from 0.305 to 0.442 mg per liter, and 
in copper, from 0,112 to 0222 mg per liter, could not be correlated with the 
seasonal change in the feeding program. The milk obtained on each of the first 
dates of each period was fed exclusively to pairs of rats, one receiving raw 
milk and one milk of the same sample pasteurized. Nutritional anemia de- 
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veloped at approximately the same rate on milk produced throughout the year. 
The evidence obtained indicated that the iron and copper content of milk was 
not affected by feeding and environmental conditions. 

The correlation between vitamins A and D [trans. titlel, F. Thoenes 
iDcut. lied. WcJinschr., 61 \19oo\, A'o. o2. pp. 20’79-2081 ).—^This paper is an 
extensive review of investigations indicating a reciprocal action of vitamins A 
and D. The author points out that the effects of D hypervitaminosis were rela¬ 
tive to the other constituents of the diet and could be counteracted by large 
do^es of vitamin A. and that the prevention and healing of rickets was facili¬ 
tated by the combined effect of vitamins A and D as they occur in liver oils or 
in combination in concentrated forms. 

The microscopic demonstration of vitamin A in animal tissues.—^IIl, 
Information on the paraplasmic liver cell inclusions [traus. title], F. R. 
vox <iuEBXEB {KUn. Vi’chiiHclir., 14 {1935), Xo. 34* PP- 1213-1211 ).—Using a 
fluorescent microscope, the author demonstrated a fluorescent substance in the 
lipoid globules of the parenchyma of liver and designated it as Leuchtstoff X 
(LX>. It is present also in the fat inclusions of suprarenals, hypophysis, and in 
the fat rolls of retinal rods and cones. To demonstrate this substance a 20-cc 
solution of sodium carbonate was added to 1 cc of liver oil and thoroughly mixed 
until a line emulsion existed. Inspection of this mixture with a fluorescent 
iiiicro.scoi>e showed the droplets of liver oil to have a fluorescent property which 
certain other oils did not have. 

The properties of this substance, such as solubility, stability to heat, acid, 
alkalies, and ultraviolet rays, and the position of the spectrum bands, were 
Initially identical with vitamin A. Emulsifled fat of animal origin rich in vita- 
mill A and vitamin A concentrates showed the fluorescence. The liver, siipra- 
reiials, and eyes of rats on a vitamin A-free diet showed a considerable decrease 
of Leuchtstoff X. The livers of rats on a vitamin A-rich diet showed a fatty 
degeneration in the cells and a decrease in the number of fluorescent fat droii- 
lets. On such diets there was also a complete absence of fluorescent substances 
in the celLs of the pupil of the eye. It is suggested that vitamin A was 
synthesized in liver cells and also in the epithelial cells of other organs and that 
it was deposited in a form which has fluorescent properties. It is concluded 
that Leuchtstoff X in the paraplasmic fat globules of the liver parenchyma 
either was vitamin A or was closely related to this vitamin. This demonstration 
is the first to localize the vitamin in the cell. 

The content and variations of vitamin A in the liver [trans. title], 
A. Che\’allier and Y. (’hokox {Compt. Rend, ^’oc. Biol. [Paris], 120 {1935)^ 
Xo. 40 . pp. 1223-1225).—Vsing the method described previously (B. S. R., 73, 
p. 722), the authors have found the liver of rats to have a lower and the blood 
a higher content of vitamin A than normal following the use of ether as an 
anesthetic. This observation is considered of interest from the point of view of 
the passage of fat-soluble substances through membranes. In a repetition of the 
earlier studies on the vitamin A content of the livers of guinea pigs, the results 
indicating a very low content were confirmed for some of the animals, while 
others showed a content practically as high as habitually found in rats and 
sheep. The content of vitamin A in the blood was practically constant. The 
question is raised as to how this content is maintained in the presence of such 
variations in the liver. 

The carotene-Yitamin A metabolism of the human fetus.—Carotene and 
iritamiu A determinations in the blood of pregnant women, in the placenta, 
in the blood of the fetal cord, and in the fetal liver [trans. title] H Wendt 
(KUn. Wchnschr., 15 (1936). Xo. 7, pp. 222^25).—In this study of the carotene 
and vitamin A content the author, with the cooperation of F. Ltitgerath and D. 
Konig, made determinations on the blood of 40 healthy women in various stages 
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of pregnancy and on the placenta, cord blood, and liver of fetnses of S-10 mo. 
pregnancies by the use of the antimony trichloride method of Brockmann and 
Tecklenburg and Menken. The results showed that the itamin A and carotene 
content in the blood serum of pregnant women differed from that of nonpreg¬ 
nant, and that in 15 percent it decreased toward the end of pregnancy, with 
vitamin A values falling to zero. Occasional traces of vitamin A and small 
quantities of carotene were found in the placenta and in the blood of the cord. 
These quantities, which were considerably below that in the mother’s blood, 
indicated that the placenta blocked the passage of the two substances. Consid¬ 
erable quantities of vitamin A were present in the fetal liver, but below the 
average contained in the liver of the growing child. Carotene present in the 
liver of a growing child was entirely absent in the fetal liver. 

In the second half of pregnancy, particularly during the last few weeks, the 
T-itamin A content of the fetal liver decreased from an average of blue units 
for 5-5 mo. pregnancies to 35 units for 6-10 mo. pregnancies. The depleted A 
reserve is quickly restored by mother’s milk, particularly colostrum, which is 
rich in tlie vitamin. The low carotene and vitamin A values are discussed with 
reference to the high vitamin C and perhaps D content of the placenta and cord 
blood. The literature on carotene-vitamin A metabolism is discussed with ref¬ 
erence to the results obtained by this study. Tables are given on the carotene 
and vitamin A contents. 

Does the nature of the carbohydrates of the ration have an effect on 
the evolution of avitaminosis A? [trans. title], L. Raxdoin and S. Queuilijb 
(Compt Rend. 8oo. Biol. [Par/s], 121 (1936), No. 12, pp. 1172-^1177, figs. S).— 
Following the same general methods as in an earlier study of the possible effect 
of the type of protein on the production of avitaminosis A (E. S. R., 72, p. 883), 
the authors have compared various carbohydrates with respect to the develop¬ 
ment of signs of vitamin A deficiency in rats on diets otherwise identical. 

With the exception of galactose and lactose, sugars extremely toxic for the 
young rat at a level of 63.6 percent of the diet, the nature of the carbohydrates 
studied, including glucose, levulose, sucrose, maltose, and dextrin, had prac¬ 
tically no effect on the development of symptoms of A deficiency. The general 
direction of the weight curves, the moment at which growth ceased, the dates 
of appearance of xerophthalmia, and the survival periods were all practicallv 
superimposable. 

Chemical examination of Chinese remedies for nightblindness, P. 6 . Mab 
and B. E. Read Jour. Physiol., 10 (1336), No. 2, pp. 273-283).—^In a prelim¬ 

inary sur\'ey, 148 remedies for night blindness listed in the fourth chuan of the 
Pen-t’sao, the Chinese herbal, compiled by Li-shih-chen in 1597, were tested for 
their vitamin A and provitamin A content, qualitatively by the antimony tri¬ 
chloride color test and quantitatively by the Carr-Price technic (E. S. R., 56, 
p 10) as modified by B. P. Codex, by the Moore method (E. S. R., 62, p. 208), 
and with the vitameter. The list of medicinals reported in this pai)er consisted 
of 65 belongmg to the plant kingdom and 20 to the animal. The results showed 
that these substances contained vitamin A or provitamin A up to from 10 to 20 
times the average value for commercial cod-liver oils. Of the animal sub¬ 
stances, liver showed the highest values and aqueous humor of crows’ and 
mackerels* eyes yielded the lowest values. Vitameter determinations showed 
one-third of the vegetable substances to be from 5 to 15 times as potent in vita¬ 
min A as cod-liver oil. 

Accuracy of the rat growth method in determination of vitamins Bi 
and B 2 , H. K. Lassen (Acta Path, et Microbiol. Scand., 13 (1936), No. 3, pp. 277- 
308, figs. 9). —^This paper summarizes the more important points brought out in 
an extensive investigation, publi^ed originally as a dissertation in Danish, of 
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the accuracy of the rat growth method as compared with other methods in use 
for determining vitamins Bi and Ba. 

In the experimental work reported the source of vitamin Bi was a concentrated 
extract of distiller’s yeast autoclaved for 5 hr. at 120® 0. according to the Chick 
and Roscoe technic, and of vitamin Bi the Kinnersley and Peters’ extract. The 
former was fed in a dosage of 1 cc and the latter of 1 drop daily. Standard 
curves of reference were obtained with graded doses of the international vita¬ 
min Bi standard and with the author's extract of vitamin B 2 . 

From statistical analysis of the data obtained in the present investigation the 
data reported by Coward in curative pigeon tests, Coward et aL and Birch et al. 
in rat growth tests, and Birch and Harris in the bradycardia test the author 
draws the following conclusions: 

“*Unong the various rat methods for deteimination of \itamin Bi, the weight- 
increase method covering a period of 5 weeks is found on the whole to be the 
most serviceable and also to involve the smallest mean error. Both the brady¬ 
cardia method and the cramp method fall short in this respect, that the reaction 
does not appear with daily doses of 1 international unit or less.” 

Further studies on the effect of storage on the vitamin C potency of 
foodstuffs, S. Rawganathan (Indian Jour. Med. Res., 23 (1936), No. 3, pp. 75J- 
762). —Earlier findings indicating that a leafy vegetable like spinach loses its 
vitamin C rapidly on storage, while a fruit like the orange loses little or none 
of it during storage for as long as 2 weeks (E. S. R., 74, p. 886), led to a fur¬ 
ther comparison of these two types of food materials. The same plan was 
followed as in the previous study, and the effect was also determined of storage 
at a somewhat higher temperature, 19® to 22® O. 

The results confirmed the earlier conclusions. The green leafy vegetables 
tested, coriander (Goriandrum satinnm), tender amaranth (Amaranth^is gan- 
ffeticm), and fenugreek (Trigonella faenumffraecum) were found to lose vita¬ 
min C very rapidly on storage. As long as the fruits tested, including chilies 
(Capsicum annuuni), mango, and bitter gourd (Momordica charantia), re¬ 
mained green there was very little loss of vitamin C on storage. In the case 
of mango the outer skin proved very rich in vitamin C and continued so as long 
as it remained green. Both the skin and the inner pulp showed a sudden fall 
in vitamin C on ripening and a further loss after storage. Storage at highen 
temperatures hastened ripening as also the destruction of vitamin C after 
ripening. 

Some of the initial values reported are coriander leaves as purchased on the 
local bazaar 69 mg ascorbic acid per 100 g, tender amaranth leaves 112.1, fenu¬ 
greek leaves 140.7, green chilies 57 4, and green bitter gourd 106.7 mg per 100 g. 
The values for green mangoes were entire fruit 27.5, outer skin 82.1, and pulp 
20.9 mg per 100 g, and for the fully ripe fruit, entire fruit 11.3, outer skin 
26.9, and pulp 7.1 mg per 100 g. 

A compai^ative study of the vitamin C content of several varieties of 
Chinese oranges, H. 0. Hou (Chin. Jour. Physiol., 9 (1935), No. 3, pp. 223-243, 
figs. J2).—In this investigation the Hfijer tooth method as modified by Key and 
Elphick (E. S. R., 67, p. 189) and the Sherman 90day prophylactic test were 
used to determine the vitamin 0 content of three varieties of Chinese oranges, 
the Swatow Michii, the Canton, and the Wenchow, fed at levels of 1, 2, 3, and 4 
cc daily, and the American Sunki.st orange fed at levels of 0.5, 1, 2, 3, and 4 
cc daUy. Consistent results were obtained with the two methods. 

The Canton orange was sUghtly superior to the Sunkist in ascorbic acid con¬ 
tent, the Swatow Michii had about the same value as the Sunkist, and the 
Wenchow orange was decidedly inferior to the other oranges, as 4 cc did not 
protect the guinea pig against scurvy. The amount of juice extracted from 
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the four varieties of oranges varied from 41.4 cc to 53.7 cc per 100 g of orange, 
and the percentage of peel varied from 22.3 to 38.2. 

Drawings and microphotographs showing changes in the tooth due to vita¬ 
min 0 deficiency and tables summarizing the data are included. 

An addendum reported the determination of vitamin C values by the Birch, 
Harris, and Ray technic (E. S. R., 70, p. 741) for the four varieties and for 
stored Swatow and Sunkist oranges. The results obtained showed the same 
order of vitamin 0 content as that obtahied by the biological tests. 

The vitamin C content of two varieties of Chinese amaranth, hsien ts’ai, 
II. G. Hou {Chin, Jour, Physiol., 9 {1935), No, 3, pp, 253-260, fig, 1), —^Using the 
Key and Elphick technic for the biological test and the Birch, Harris, and 
Ray technic for the chemical test, the author found that 2 g of red amaranth 
had about the same vitamin C potency as 1 cc of Sunkist orange juice and 1 g 
of green amaranth had a somewhat higher potency than 1 cc of orange juice. 
By the chemical method, the ascorbic acid content of red amaranth averaged 
0 25 mg and that of gi'een amaranth averaged 1.09 mg. Chinese green amaranth 
w’as, therefore, quite rich in vitamin G. 

Some differences in the values obtained by the chemical and biological 
assays of vitamin C in certain foods, H. C. Hou {Chin. Jour. Physiol., 9 
(1935), No. 3, pp. 291-^97, -fig. 1), —^Using the Key and Elphick method and the 
Bessey and King (B. S. R, 71, p. 137) modification of TillmiSns’ method, the 
author made a comparative study of the results obtained by the two methods 
lor the ascorbic acid content of alfalfa, beet leaves, beet roots, and fresh 
capsicum, and included the results previously obtained for red and green 
amaranth and the four varieties of oranges. The ascorbic acid values obtained 
by the chemical and biological methods for oranges were found to be in good 
agreement, but the values for vegetables were lower when determined with 
the biological than with the chemical method. The differences in the results 
were discussed with reference to the presence of interfering substances in the 
titration method and incomplete absorption in the biological method. 

The vitamin O content of Hunan lachiao, Capsicum annuum, li. vav. 
longum, H. 0. Hou {Chin. Jour. Physiol., 10 (1936), No. 1, pp. 179-186, figs. 3 ).— 
Vitamin G assays are reported for fresh and dried redpopper. Moderately good 
protection from scurvy, as measured by the Key and Elphick tooth method, 
wa.s given by 0.5 and 1 g daily of the fresh material. No protection was given 
by from O.G to 12 g daily of the dried material, as measured by both the Key 
and Elphick and the Sherman methods. It is concluded that the vitamin 0 in 
the i-edpoppor is dcbtroyed by drying in the sun and open air. 

Further studios on the chemical and biological assay of vitamin C, 
H. G. Hou {Chin. Jour. Physiol., 10 {1936), No. 1, pp. 191-197, figs. 4) —The 
methods ubod in the study noted above were applied to Chinese pomelo, gieen 
amaranth, and alfalfa supplemented with 0.5 mg of pure ascorbic acid. Tlic 
results with pomelo juice indicated the minimal protective dose for guinea 
pigs to be about 2 2 cc as against the calculated dose of 2 cc according to the 
average titration figures when this was compared with pure ascorbic acid as 
a standard for feeding. For green amaranth cultivated in the absence of short 
ultraviolet rays, the minimal protective dose was over 2.8 g per day, which was 
higher than the calculated titration value of 2 cc. The minimal protective 
dose of ascorbic acid was estimated at 2.4 mg per day. Small doses of alfalfa 
supi)lemented with small doses of pure ascorbic acid showed a greater anti¬ 
scorbutic activity than was produced when the ascorbic acid was replaced by 
an equivalent or larger dose of alfalfa. In explanation it was stated that 
“there is apparently interference in absorption when a greater bulk of vegetable 
is consumed at one time.” 
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The relation between the antiscorbutic activity and the mode of admin¬ 
istration of ascorbic acid, H. C. Hou (Chin. Jour. Phy^iol.^ 10 {1936)^ <2, 

pp. 213-220f fig. 1). —In extension of a previous invesliftation (E. S. R., 74, p. 13G), 
<*01111 mrisons were made of the biological effect, as determined by the Key and 
Elphick method, of ascorbic acid when administered in different ways and of 
same total dose administered at different intervals. 

The results showed that 0.4 and 1.1 mg ascorbic acid injected subcutaneously 
ga\e the same degree of protection as 0.85 and 2 mg, respectively, given orally. 
Guinea pigs rec*eiving 0.5, 1, or 2 mg ascorbic acid by rectum showed the same 
tooth condition as the negative controls. A subminimal protective dose of 2 mg 
ascorbic acid was given in dosage of 1 mg twice daily and in dosage of 4 mg 
once in 2 days. Both methods afforded approximately the same degree of pro¬ 
tection. The ascorbic acid content of the intestine, liver, and adrenals showed 
practically no difference among the various groups except that the adrenals and 
possibly the testes showed a slight increase when the animal received large 
<loses of vitamin C. 

The variation of vitamin O content in certain fruits and vegetables, 
H. C. Hou (Chin. Jour. PligsioU 10 (1936), yo. 2, pp. 221-236).—The ascorbic 
acid content was determined chemically by the methoil of Bessey and King and 
biologically by the Key and Elphick method in 9 citrus fruits and Sj vegetables 
which were bought from the open market at different times of the year. 

Lemons were found to have a “market” variation of from 0.374 to 0.69 mg 
ascorbic acid, Swatow oranges from 0.174 to 0.55 mg. Canton oranges from 
0.474 to 0.902 mg, Wenchow oranges from 0.032 to 0.221 mg. Sunkist oranges 
from 0.34 to 0.047 mg, Hsin-hui-ch’en-tzu (oranges) from 0.348 to 0.579 mg, 
Kuangtung Pao-p’i-chii (oranges) from 0.391 to 0.458 mg, and Pu-chti from 
0.339 to 0.391 mg. Of the three varieties of pomelo examined, the Kuanghsi 
Satien showed a vitamin G variation of from 1.089 to 1.369 mg, pink Anmy 
l>omelo from 0.368 to 0.58 mg, and white Amoy pomelo from 0.375 to 0.54 mg. 
Twenty samples of alfalfa showed a range of ascorbic acid content of from 
0.746 to 1.693 mg per gram of vegetable. 

Twelve samples of green amaranth gave ascorbic acid values ranging from 
0B09 to 1.167 mg. The amaranth had a relatively constant vitamin C content 
during growth and a marked decrease at the beginning of flowering and seed 
formation. Green amaranth grown under glass to exclu<le short ultraviolet 
rays had an ascorbic acid content of 1.156 mg, which was higher than that of 
market amaranth which averaged 0.829 mg. Redpepper, Capsicmi annuum 
longinn, showed a steady increase of vitamin C content during ripening, from 
0.138 mg when it was light green in color to 2.444 mg when it was greenish 
brown, and a decrease to 1.848 mg when it turned bright red. Citrus fruits 
showed a vitamin C concentration of from 1.136 to 1.761 mg in the outer skin, 
from 0.36 to 1.425 mg in the white inner skin, and from 0.089 to 0.538 mg in 
the juice. 

Mechanism of vitamin C synthesis in the lens [trans. title], H. K. MOller 
{Klin. WcJinschr., 14 (1935), Xo. pp. 1498, 1499). —Evidence was presented 
that the eyelens synthesized ascorbic acid from sugar with the help of gluta 
thione. Beef lenses from young animals in Ringer-Locke solution at 37® C. 
for 5 hr. showed an increase of approximately -f-2 mg percent in vitamin C. an 
increase of -fll mg percent in reduced glutathione, and a decrease of 14 mg 
percent in sugar. Lenses ftom old animals treated in the same manner showed 
no increase in vitamin C, a tendency to increase the reduced glutathione con¬ 
tent, and a decrease of 8 mg percent in sugar. 

It was suggested that this synthesis was bound up with the hexosephosphate 
stage of carbohydrate metabolism. The hypothesis was based on the facts that 
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the lodros^eii. needed to retluce glutathione was more leadily available from a 
hexasephosphate than from a hoxose, that in cases of cataract the vitamin C 
and sugar content was decreased, and that cataracts frequently occur in cases 
of diabetes niellitus in which the process of hexosophosphate formation is 
<listurbe<l. A series of experiments also tended to prove the hypothesis. 

Determinations of the acid-soluble organic phosphate showed the content of 
♦he lens from young animals to be approximately 33 mg i)ercent, from the old 
21 mg percent, and with cataract 2 mg percent. Babbits in which the r>rooess 
of forming hexosephosphate was inhibitetl by daily injections of phlorhizin had 
an average vitamin O content in the lens of 14 mg percent, while the lens of 
control rabbits averaged 24 mg percent. No change was noted in the phosphate 
content of the lens and of the suprarenals, which also showed no change in 
vitamin C content. Beef lenses in Ringer-Lrocke solution and phosphate buffer in 
an atmosphere of nitrogen contained approximately T mg percent more vitamin 
C than lenses treated in the same manner with added monoiodoacetic acid. 
However, the same procedure, using ascorbic acid in place of lens, indicated 
that monoiodoacetic acid pn^moted oxidation of ascorbic acid. The author states 
that these results arc suggestive and not absolute evidence. 

Vitamins in human nutrition: Vitamin-C reserves of subjects of the 
voluntary hospital class, L. J. IIabbis, M. A. Ahbasy, and J. Yitdkin {Lancet 
\London], LKiS, /, No. ?6‘, pp. 1^88-1490 ).—^This paper summarizes the main 
conclusions reached in an extension of earlier surveys of urinary excretion <»f 
vitamin C, following the technic* previously^ described (E. S. R., 74, p. 888). 

A series of control tests w’as first carTie<l out under rigorously standardized 
conditions. A group of 6 adult volunteers was placed on a diet low in vitamin 
C, folhiwed by a strict scurvy-producing diet until their reserves had fallen to a 
subnormal level, as indicated by a low urinary output. The reputed minimum- 
optimal daily dose of ascorbic acid (25 mg) was then added to the vitamin 
('-free diet, after which the daily excretion of vitamin O gradually rose, be¬ 
coming steady after from 42 to 49 days at from 13 to 14.5 mg (average 13.8 mg) 
daily, with little variation between individual subjects. When this stage had 
been reached, the administration of a test dose of 700 mg of ascorbic acid was 
followed by a good response on tlie first or second day. In a further group of 
11 adult subjects, a daily supplement of 40 mg of ascorbic acid, as orange juice, 
to a diet not rich in fruits or vegetables and estimated to contain 15 mg i)er 
day led to a daily excretion at equilibrium after 35 days of from 25 to 29 mg 
per day. In a previous exiMM’iment the addition of 00 mg toi a similar diet 
le<l to the excretion of from 49 to 56 mg per day. 

It is concluded from these observations on nonual Kul)jects that if a subject 
excretes less than 13 ing of ascorbic acid per day and fails to respcmd on the 
first or second day to a test dose of 700 mg per 10 stone (140 lb.) body weight, 
his diet has contained less than the reputed optimum of vitamin C. The results 
are also thought to indicate that the daily output of vitamin O is governed by 
the past dietary intake. 

In a group of 74 adult patients from medical and surgical hospital wards, the 
average ascorbic acid excretion for the whole series was found to bo as low as 
8.9 mg per day, with values under 13 mg for 62 of the patients examined. Bt'- 
sults obtained with 30 children showed a similar high proportion of cases with 
a subnormal excretion of vitamin C. This general tendency toward low values 
is thought to suggest that the intake of vitamin C of this <*lass of the popula¬ 
tion is generally below the reputed optimum or that of normal subjects 
examined in various countries. Included among the hospital suhjocls were 12 
cases of gastric or duodenal ulcer and 7 cases of so-calle<l dyspepsia which had 
been on a ‘‘restricted diet.” The urinary values for all of these cases were 
among the lowest 44 and for 16 among the lowest 29 values reimrled. These 
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findings are considered of significance in view of the low vitamin C content of 
diets frequently prescribed for ulcer. The addition of the strained juice of one 
orange to the daily ration is advocated as a routine measure applicable for most 
gastric cases. 

A note by S. Kelly reports a similar survey of the urinary excretion of vitamin 
G in o4 un^elected adult hospital patients. Of these, 14 excreted less than 
the minimum standard of 13 mg per day. Bight of the patients 70 yr. of age 
(»r <»ver showed a relative deficiency. Bight on dietetic treatment for gastric 
nr duodenal ulcers excreted over 13 mg of vitamin C per daj’ at the time of 
admission to the hospital, but after 1 week on the dietary treatment the level 
decreased to an average of 9 mg. 

Vitamin C deficiency during pregnancy [trans. title], G. Tobok and L. 
Neufeld (Klin. Wchyischr., 15 (1936), No. 12, pp. ^11-1^19). —^Using the rise of 
blood catalase after injecting vitamin G for detecting vitamin G deficiency, a 
method previously described (E. S. B., 73, p. 428), the authors found that of 75 
pregnant women 16 showed vitamin C deficiency. An intake of 350 mg ascorbic 
acid over a period of 10 days completely restored vitamin G. Vitamin G medi¬ 
cation is advocated for pregnant women during the winter months to insure 
adequate amounts needed during pregnancy and birth and for immunity against 
diseases. A review of the literature on vitamin C requirements for humans is 
given. 

Ascorbic acid studies in infants [trans. title], P. 'Widenbauer (Klin, 
Wchnsch7\, 15 (1936), Ko, 23, pp. 815-817).—^Tsing the test dose method described 
by Harris and Ray (E. S. R., 73, p. 427) for determining vitamin G subnutrition,, 
the author foimd that 22 artificially fed infants from 1% to 12 mo. of age and 
suffering from different diseases, 2 from scurvy, showed a 0 hypovitaminosis of 
various degrees. The formula usually used in infant feeding, 800 g % milk and 
10 cc lemon juice, contained approximaMy 11 mg of ascorbic acid as compared 
to 50 mg found in 100 g of breast mUk. Therefore, from 20 to 40 mg of ascorbic 
acid was added to the formula. Certain observations during C hypervitaminosis 
indicated an increased sensitivity of the vagus. 

The influence of ascorbic acid on blood coagulation.—^Investigations on 
the working mechanism, in vivo, of ascorbic acid in normal and patho¬ 
logical conditions [trans. title], L. Gotti and P. Labizza (KUn. Wchmtchr,, 
15 (1936), No. 7, pp. 227-231). —In this study the authors found that from 50 to 
100 mg of ascorbic acid injected intravenously daily for from 5 to 8 days exerted 
an influence resulting in a decrease in the time required for coagulation of the 
blood of a number of normal persons, of hemophiliacs, and of persons with dif¬ 
ferent hemorrhagic diatheses. On the other hand, coagulation time was increased 
by ascorbic acid injections for certain other normal persons. To further study 
the change in coagulation time determinations of the amount of varioiis blood 
components were made shortly before and at different times after the ad¬ 
ministration of ascorbic acid. The results showed that this change could not 
be assigned to changes in the protein fraction of the plasma or to the calcium 
and magnesium content, although magnesium showed a tendency to increase. 
The coagulation ferments showed quantitative changes as follows: 

In the cases of decreased coagulation time a decrease of short duration in the 
thrombin content resulted and was followed by a very definite increase which 
lasted a long time. Normal cases showing an increase in coagulation time 
showed a decrease of the ferments but not with any regularity. The anti- 
thrombin content was decreased by the administration of ascorbic acid in cases 
of both increased and decreased coagulation. 

Does the content of ascorbic acid in the organs of rats vary with the 
presence or absence of vitamin A in the diet? [trans. title], L. Raxtdoin, 
A. Giboud, and 0. P. Lebloxd (Compt. Rend. 8oo. Biol. [Paris], 120 (1935), No. 39, 
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p/). 1082-108o). —In normal rats values for ascorbic acid in various organs were 
relatively high even on a diet deprived of vitamin G. Although important 
individual differences were found, the average values corresponded closely to 
those for the same organs and tissues in other species. No notable differences 
were found between the average ascorbic acid values of the organs of rats 
receiving vitamin A and deprived of vitamin A. 

The fertility vitamin M [trans. title], E. Gilkhakb {Klhi, Wchnitchr., J.) 
(1936), No. 7, pp. 220-222). —Repeated minimum doses, 25-40 mg, of vitamin B 
concentrate, prepared according to the method of Evans and Burr (E. S. R., 58, 
p. 595) and fed to female rats which previously on a vitamin B-free diet showed 
characteristic infertility, were required to produce living young. Only 8 con¬ 
trol female rats which produced young on a normal diet and 4 experimental 
female rats were used in this investigation. A large series of experiments were 
suggested as necessary to rule out the nutritive qualities of the different vitamin 
preparations used in the diet, but the author, basing his statement on the experi¬ 
mental evidence of others, concluded that vitamin E as an indispensable nutrient 
factor directing in a specific way intrauterine fetal development was no longer 
questionable. Medical vitamin B therapy is suggested. 

TEXTILES AND CLOTHINa 

Fabrics, G. G. Denny {Chicafjo: J. B. Lippinooti Co., 1936, j}. cd., row, pp. 
Xn +178, figs, 6i ).—In this new and enlarged edition of a book first published 
in 192B (B. S. R., 54, p. 607), definitions of fabrics and terms relating to fabrics 
are listed alphabetically with illustrations. The remainder of the book deals 
with textile testing and fabric analysis, classification of fabrics with trade 
names, and the standards for labeling. Books of reference on textile fabrics 
are included. 

A study of the adhesion of microbes on certain fabrics used for chil¬ 
dren’s clothing, K, KlindebovA and L. MlCociiovA {Tra%\ Inst. Eyg. Pul. 
TcJidcoslov., 5 (1934), ^o. 3, pp. 117-127, pis. 2). —^The purpose of this study was 
to determine one factor in judging the most suitable fabrics for children’s 
clothes from a comparison of the number of bacteria adhering to the material. 
The 13 fabrics tested included four kinds of fibei^—^wool, cotton, linen, and 
rayon—^and throe different weaves—^plain, twill, and satin. The experimental 
study was done under conditions similar to those in whiidi dust and ba<*leria 
cling to children’s clothes by direct contact. Cultures of staphylococcus aureu'i 
were diluted, mixed with sterilized dust, disi)ersed on small glass plates, and 
incubated until the dust suspension was dry. Small s(iuaros of the starch- 
free fabrics were pressed on the plate surface and then removo<l and i:)laced 
in bottles with bouillon. After inoculation with agar and a 24-lir. incubation 
l)eriod, staphylococcus counts were made, and the fabrics were <*lassified into 
three groups on the basis of bacterial content. The group I fabrics caught 
240-500 bacteria per square centimeter, while the count for the group HI 
fabrics was about three times as great. Group I included wrinkle-proof rayon, 
rayon t-will, medium grade voile, dress linen, and outing flannel (due to the 
bactericial effect of the dye in the fabric, different results being obtained with 
uncolored outing flannel). Group II fabrics included tliose washable materials 
not in group I, cotton Panama, Oxford cloth, printed percale, and cotton twill. 
The fabrics showing the highest count per square centimeter were in group 
III, wool serge, cotton sateen, corduroy, and medium grade velvet. 

Comparing these results with those of a technological analysis of the fabrics, 
the number of bacteria adhering to the fabric was found to be in direct pro¬ 
portion to the weight of the fabric and in indirect proportion to the yarn twist 
and the length of the fiber. “An ideal material for children’s wear would be 
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a fabric which would sufficiently isolize heat and would allow the adhesion 
of the least number of microbes.” It is difficult to find a fabric which will 
fulfill all of the hygienic requirements. 

Clothing: An introductory college course, A. Latzke and B. Quiniax, 
edited by B. R. Andrews {Chicago: J. 2?. Lippincott Co., 1935, pp. 
figf. 191 ).—^This textbook, on a level suited for college instruction, presents the 
subject matter dealing with “the applications of the wide field of art to the 
human figure and to clothing.” The material is divided into units dealing 
w’ith the factors influencing the significance and cliaracter of dress design, fit¬ 
ting the fabric to the figure, creating individual dress designs, creating the 
wardrobe ensemble, clothing for the family, and spendins* for satisfaction. 
The appendix covers the equipment and the technics of garment construction. 
Laboratoiy exercises accompany each division of the subject matter. 

Laundry chemistry: A manual on the chemistry of laundry materials 
and methods^ A. Harvey {New Yorlc: Cliem, Put. Co., N. V., luc.; London: 
Tech. Press Ltd., 1936, 2. ed., rev., pp. Tii+ffS).—^This book is written particu¬ 
larly for the practical laundryman and deals with the application of chemistry 
to laundry work. The main considerations are the chemistry of laundry ma¬ 
terials and the scientific principles underlying the washing operations. The 
general chemical principles are reviewed in the introduction, followed by con¬ 
cise explanations of the properties of acids, alkalies, salts, water, fats and 
oils, soaps, bleaching agents, blues, and starches. The author discusses the 
effects of laundry processes on the textile fibers and the methods of stain 
removal. 

Detergents and detergency, P. B. Mack UNatl. Res. Council}, Ann. Sun^rtf 
Amer. Chem., 10 (1933), pp. 341’-358). —^This chapter presents a survey of the 
literature on detergents and detergency from the works of investigators in 
America. The two main types of detergents, “sodium lauryl sulfate” and 
Igepons, are discussed, and reference is made to the miscellaneous new deter¬ 
gents now on the market. In the absence of a uniform, accurate standard 
product for practical testing of detergents, the physical and chemical tests 
have not been standardized. The theories of different w’orkers are noted. The 
studies now in progress on bleaching agents of the borate and perborate types 
are summarized. 

MISCEIXAREOTJS 

Supplement to lawwS applicable to the United States Department of 
Agriculture, 1936, compiled by J. P. Wbnchel and M. H. Moore (fU. jSr. 
Dept. Agr., 1936], pp. [3]-j-6‘oj.—Supplementing an earlier publication (B. S. R., 
75, p. 734), this embraces a(*ts and provisions of a i)ermaneut (diaracter enat*ted 
at the Second Session of the Seventy-Fourth Congress, ended June 20, 1036. 

Annual Report of [Nevada Station], 1935, S. B. Doten et al. (Xernda 
8ta. Rpt. 1933, pp. 38, figs. Jf). —The experimental work not previously referred 
to is for the most part noted elsewhere in this issue. 

Forty-ninth Annual Report [of Vermont Station, 1936], J. L. Hills 
{Vei'niont 8ta. Bui. 407 (1936), pp. 35). —^The exi)erimental work not previously 
referred to is for the most part noted elsewhere in this issue. Herd improve¬ 
ment data are also included (pp. 14, 15). 

Information regarding recent publications (Kansas 8ta. Circ. 179 (1936), 
pp. 2>.—^This circular l>riefly describes Bulletins 272-274 and Circulars 176-17S, 
all previously noted. 

PubUcations with author index: Classified by series from 1890 to June 
30, 1936, B. C. Pittman (Utah 8ta. Misc. PuO. 15 (1936), pp, Lists are 
given of the station publications by series and of reprints of articles by 
members of the staff. 
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CalUoruia University and Station.—^Rceont apiMuntments include the follow- 
iiii*: Dr. AVilliiuii 15. Castle, emeritus i)rotessor of zooloj^y in Harvard T’liivir- 
sity, as research associate in acnetics to continue his studies of the genetics 
of rodents; Dr. J<»hn j\I. MacGilUvray, reseaicli associate in horticulture in the 
Indiana Station, as assistant i)rofessor in truck crops and associate olericul- 
tiirist; Dr. Thomas E. Weier as as.sislant professor of botany and assistant 
botanist vice Dr. H. A. Bortbwick resigned; Dr. Robert A. Cockrell as assistant 
professor of forestry and assistant forester vice H. E. Malmsten resigned; Dr. 
Horace A. Barker as instructor in soil micro])iology and junior soil microbi¬ 
ologist; Dr. Roger H. Gillette as instructor in chemistry and juniOt cbcinist; 
Dr. L. S. McClung as instructor in fruit products and junior bacteriologist in 
research on wine spoilage organisms and ba<‘teria <*oncerned with olive pi<*kling; 
Dr. Reese H. Vaiigbn as instructor in fruit products and junior bacteriologist 
in a study of the utilization of yeasts of special proiKjrties in wine making, 
together with their biochemic'al and morphological characteristics; Di. Mar¬ 
garet L. Maxwell as instructor in home economics and junior home economist, 
with headquarters at Davis; and Dr. Ernest M. Dt(*kiiisoii, assistant poultry 
pathologist in the Oregon Station, as junior veterinarian, with headquarters 
in Los Angeles, to study problems of poultry mortality. 

Connecticut [New Haven] Station.—^l)r. A. A. Dunlap, assistant mycologist 
and plant physiologist, has been granted a 4-month leave of absence to carry on 
research at Johns Hopkins University on the sand culture of seedlings. 

Idaho University.—BiiroUment in the College of Agri(*ulture has exceeded 
all previous records, the total increasing from 217 last year to 260. 

Iowa College and Station .—\ new veterinary clinic building to be known as 
the Charles H. Stange Memorial Clinic is under construction, with a view to 
<*<>mpletion next fall. The building will be in the form of a complete quad¬ 
rangle, with an exterior of bri<‘k and an interior of bull tile. Tiie main unit 
will be a two-story structure 200 by 40 ft,, with one-story wings 220 ft. deep 
and a one-story rear. The cost is estimated at $180,(KX). 

Dr. 0. P. Wilsie, agronomist in the Hawaii Station, has been appointed re¬ 
search assistant in forage crops. 

Missouri Station.—Experiments carried on in cooperation with the U. S. 
Department of Agri<*nlture have shown that on the gumbo land in the larger 
river bottoms of the Stiite smali grains alternating with soybeans or lespedeza 
produc*e much more total feed per acre than corn and at the same time decrease 
the necessity of difficult an<l expensive tillage, since the soybeans loosen and 
mellow the soli so effectively that grain can be seeded with a drill with little 
or no additional preparation of the seedbed. The yields that have thus been 
obtained on the experimental fields have ranged as high as 40 bii. of wheat, 
30 bu. of soybeans, 00 bu. of 04its, 150 bu. of rice, and 74 bu. of barley per acre. 
Rice production, though requiring irrigation with water pumped from gravel 
beds beneath this land, has been highly successful on the one experimental 
field where it was tried. This field is located farther north than any com- 
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mercial rice fields in the interior of North America, and suggests the possi¬ 
bilities of rice growing on a large acreage of similar lands. 

The station has been given an additional gi'ant of $4,000 by the Herman 
Priisch Foundation to be used in the publication of a treatise covering the 
findings of its growth and dovclopment research project. 

Dr. M. A. Smith of the U. S. D. X. Bureau of Plant Industry is beginning 
at the station a cooperative investigation of fruit and vegetable diseases. 

Nebraska Station.—^A new barn costing approximately $1,200 has been erected 
for the hog unit at the Havelock Farms. 

New Hampshire University.—Dr. Fred Engelhardt, head of the department 
of educational administration of the University of Minnesota, was appointed 
president on Dec ember 10, 1936. 

New Mexico College and Station.—W. T. Conway, connected with the in¬ 
stitution from 1911 to 1935, died December 2, 1936, at the age of TO years. A 
native of Arkansas, he \\ as graduated from Ouachita Baptist College in 1894 and 
from the Oklahoma College in 1910. From 1914 to 1920 he served as State leader 
and organizer of boys’ and girls’ clubs, and from 1920 to 1935 he was assistant 
professor of agriculture and assistant agronomist 

D. A. Hinkle has been appointed assistant agronomist 

Cornell University and Station.—^H. H. Wing, whose retirement in 1928 
after 40 years’ service in animal husbandry and dairying has been noted (E. S. 
li., 59, p. 500), died at Little Palls, N. Y., November 21,1936, aged 77 years. 

Dr. Arthur W. Gilbert, assistant professor and professor of plant breeding 
from 1909 to 1917, died in Cambridge, Mass., on December 7, 1936, at tlie age 
of 54 years. A native of Massachusetts and a graduate of the Massachusetts 
College in 1904, he received the M. S. A. degree from Cornell in 1905 and 
the Ph. B. degree in 1909. He had also served on the instruction staff of the 
Maine University from 1905 to 1907, as agricultural secretary of the Boston 
Chamber of Commerce from 1917 to 1919, and as commissioner of agriculture 
of Massachusetts from 1919 to 1934. At the time of his death he was adviser 
on States’ relations for the U. S. D. A. .Agricultural Adjustment Administration. 
Widely known as an able organizer and administrator, he was connected with 
numerous other organizations, serving as chairman of the American committee 
on the International Institute of Agriculture at Eoma and in 1926 as a member 
of the economics committee of the League of Nations. He was joint author 
with Dr. L. H. Bailey of Plant Breeding, published in 1914 and just issued. 

New York State Station.—^Dr. T. W. Heed has resigned as assistant ento¬ 
mologist to engage in commercial work. Eecent appointments include Drs. 
D. H. Palmiter and E. O. Magie as associates in research in i)lant pathology, 
Dr. Frank A. Lee as assi‘?tant chemist, and A. D. Hess as assistant entomologist. 

Vice Director P. J. Pan^ott is making a survey of agricultural conditions 
in South Africa, with special reference to fruit pests and the use of refrigera¬ 
tion at low temperatures as a means of disinfection. 

Oregon College and Station.—Dr. Arthur B. Cordley, dean emeritus since 
1931 and previously connected with the college since 1895, died November 1, 
1936. Dean Cordley was born February 11, 1864, in Pinckney, Mich., graduated 
from the Michigan College in 1888, and was assistant in entomology there from 
1888 to 1S90. After brief service as an assistant entomologist in the Vermont 
Station and the U. S. Department of Agriculture, he came to Oregon as professor 
of zoology and station entomologist. He was director of the station from 1914 
to 1920 and dean of agriculture from 1907 to 1931. 

North Dakota College and Station.—The department of horticulture has 
completed a root house for storing breeding stocks of potatoes, nursery stocks, 
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hQ<l other mihcellaneous materials in connection with its research work. The 
inside dimensions of the house are 20 by 36 by 8 ft. 

Arland D. Weeks, connected witli the institution since 1907 and dean of the 
School of Eilucalion since 1017, died November 13, 1936. Dean Weeks was 
horn in McLean, N. Y., on December 13, 1871, graduated from the Cortland 
(N. Y.) Stale Normal School in 1896 and Cornell University in 1001, and 
received the M. A. decree from the University of Minnesota in 1909. He was 
the author of a number of books on education, psychology, and other topics, 
among them The Education ol Tomorrow (1913), Social Antagonisms (1918), 
and Psychology for Child Training (1925), 

Utah Station.—Tvo new projects with sheep have been a])pro\ed. One of 
these, germ i>hi*sm studios, will be concerned with the transmission of wool 
characteristics and many body characteristics. Representatives of three breeds 
(Ramboiiillet, Hampshire, and Corriedale) will be used. The second project, 
ewe lamb feeding investigations, is based on the observation that ewe lambs 
in the southern pari of the State frequently fail to make sufficient development 
to be ready for the breeding herd the following year. 

Washington College and Station.—^Dr. Paul D. Isham, instructor in horti¬ 
cultural iiianufacturos in the Massachusetts College, has been appointed 
assistant chemist in the U. S. D. A. Bureau of Chemistry and Soils and assigned 
to the staff of the fruit and vegetable byproducts laboratory maintained 
cooperatively by the station and the Department 

Pasture Research in South Africa.—^New pasture research stations have 
been set up in three of the main grassland areas of the Transvaal. Those 
are located at Warmbaths in the bushveld, at Vereeniging on the high veld 
in the marginal corn-producing area for work in veld management and recla¬ 
mation, and in the sour mountain grassland at Athole near Amsterdam, where 
work has been initialed on grazing control, artificial pastures, veld burning, and 
methods of conservation. At Prinshof attention is hereafter to be confined to 
the breeding of herbage plants and at Rictondale to the testing of promising 
native grasses. At the Veld Reserve, Fauresmith, digestion experiments with 
sheep have been begun. 

Association of Official Agricultural Chemists.—^Attendance at the fifty- 
second mooting of this association, held in Washington, D. C., from November 
39 to Dec'ombor 2, 1936, again approximated 500. 

The address of the president, II. H. Hanson, dealt with the objectives of 
the organization and the increasing conipreheiisiveiiess of its interests, sug¬ 
gesting consideration of a longer period for the annual meetings. The sixth 
Wiley memorial address was given by a former president, Dr. A. L. Winton, on 
Structure as an Approach to Food Chemistry. Dr. Winton reviewed the services 
of microscopy to food chemistry and urged the full cooperation of chemists 
with this and other branches of science. 

Officers for the ensuing year include 0. 0. McDonnell as president; H. R. 
Kraybill as vice president; W. W. Skinner, U. S. D. A. Bureau of Chemistry 
and Soils, as secretary-treasurer; and H. H. Hanson and L. B. Broughton as 
additional members of the executive committee. 

Association of Amciioan Feed Control Officials, Incorporated.—^The 
twenty-eighth annual convention of this assotdation was held in Washington, 
D. C., on December 3 and 4,1986. The address of the president, C. B. Buchanan, 
dealt with the objects of the association and its current problems, including 
the proposed uniform feed law. A considerable number of definitions of feed¬ 
stuff s were adopted. The vice president of the association, L. S. Walker, was 
elected president, G. H. Marsh becoming vice president Reelectioii followed of 
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L. E. Bopst of College Park, Md., as sec*retary-treasurer and G. L. Bidwell as 
a member of the executire committee. 

American Society of Agronomy.—The t\^ enty-ninth annual meeting of this 
society was held in Washington, D. C., from November 37 to 20, 393i), with an 
attendance of considerably over 500. 

The address of the president, R. M. Salter, was entitled An Agronomist Looks 
at Land Use. In this he reviewed past attitudes toward land use, suggested 
attacking the problems now centering around it on the basis of the individual 
tarm, and discussed some opportunities and responsibilities of agronomists in 
land use matters. In conclusion he addressed the younger members K>f the 
society as follows: 

“The land use movement is in its infancy. Decades will be required for its 
fruition. You will approach its problems unencumbered with the traditions 
of an era of land exploitation. You will be armed with scientific tools of ever 
increasing sharpness. Your research will be virile because it will deal with 
problems that are alive. Your satisfactions will be great, because to the joy 
which comes from expanding knowledge itself will be added the greater joy 
of seeing this knowledge used for lilting the level of life on tlie land. You 
will learn that the interpretation of science, its translation into terms of usotul 
application, calls for as much ability and offers as great rewards as does the 
ai-quisition of new facts.” 

The usual comprehensive program of papers and c*onimittee reports was 
adhered to. and a tentative plan was accepted for next year's consideration, 
calling for the reorganization of the crops section into three subsections, deal¬ 
ing with (1) breeding, genetics, and cytology, <2) physiology (including nutri¬ 
tion), morphology, and taxonomy, and (3) all remaining phases of crops work. 
The soils section was formally merged with the American Soil Survey As.socia- 
tion to become the new Soil Science Society of America (see below). 

Officers for the ensuing year include Dr. F. D. Richey as president, Emil 
Truog as vice ’president, P. B. Brown of Ames, Iowa, as secretary-treasurer, 
J. D. Luckett as editor, and Drs. Richard Bradfield and O. S. Aamodt as 
additional members of the executive committee. Drs. W. L. Burlison, L. J. 
Stadler, and S, A. Waksman were made fellows of the .society. 

Soil Science Society of America.—^Thi.s society held its first meeting Novem¬ 
ber 18, 1936, completing a merger of the American Soil Survey Association and 
the soils section of the American Society of Agronomy. A constitution was 
adopted announcing as the object of the society the fostering of all phases of 
soil science, and providing for clo.se affiliation with the American Society of 
Agronomy as to matters of common interest. R. Bradfield was elected presi¬ 
dent, O. M. O’Neal, secretary, and P. B. Brown of Ames, Iowa, treasurer, and the 
following as officers of the six sections which were provhled: (l)i Soil physics, 
H. E. Middleton, chairman, L. A. Richards, secretary; (2) soil chemistry, 
S. F. Thornton, chairman, E. E. DeTurk, secretary; <3) soil microbiology, 
L. M. Turk, chairman, N. R. Smith, secretary; (4) soil fertility, W. H. Pierre, 
chairman, H. J. Harper, secretary; (5) soil morpholog 5 % L. C. Wheeling, 
chairman, W. E. Hearn, secretary; and (6) soil technologic L. R. Schoenmann, 
chairman, E. A. Norton, secretary. 

About 75 papers were presented and will be published as volume 1 of an 
annual series of proceedings to be issued early in 1937. The 1937 annual 
meeting is expected to be held in Chicago, probably from November 30 to 
December 3. 
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THE 1936 REPORT OF THE CHIEF OF THE OFFICE OF EXPERIMENT 

STATIONS 

Covering the fiscal year ended June 30,1936, and recently released 
for distribution, the cuiTont report of the Chief of the Office of Ex¬ 
periment Stations is of special interest because of a number of im¬ 
portant developments in the administration of research in agidculture 
and home economics to which it draws attention. Of these, perhaps 
the most important was the assignment to the Office by the Secretary 
of Agriculture of the general administration of the Bankhead-Jones 
Act of June 30, 1935 (E. S. B., 73, p. 289), including not only the 
Department’s relations with the State experiment stations but also the 
planning and coordination of tiie research programs of the Depart¬ 
ment itself under the special research fund which the act provides. 

In the woi-ds of a memorandiun of the Secretary of Agriculture, 
dated March 16, 1936, “these activities, together with the increased 
emphasis now being given to the regional approach to major research 
problems, indicate the necessity of having a central authority in the 
Department to promote cooperation in tlie planning and coordination 
of research, both within the Department and with the States and 
other agencies participating in agiicultural research.” To meet this 
need, the Cliief of the Office was also designated Dii“ector of Beseaich 
for the Department. In this latter capacity he was given “general 
direction of the planning, development, and coordination of the iv- 
search program of Uie Department, and will cooperate with the 
bureaus in the planning and execution of research work. He will 
continue to be responsible for present activities of the Office of Ex¬ 
periment Stations, including the administration of Federal grants 
to the States for the agricultural experiment stations, the coordina¬ 
tion of research of the States under these grants, and the coordination 
of such projects with research of the Department along the same 
lines.” 

Murii progress in these various directions is recorded. Plans were 
early adopted whereby the Bankhead-Jones allotments to the States, 
aggregating $600,000 for the year, retained their identity for the 
liens—3T—288 
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support of definite research projects, carefully outlined and sub¬ 
mitted for review and approval by the Office before expenditures 
were made. According to the report, “the cooperation on the part 
of the experiment stations was excellent, and from September 1,1935, 
to the close of the fiscal year the Bankhead-Jones program of 360 
research projects was agreed upon. . . . 

“The provision of the act requii'iiig expenditures on the part of 
each State, Territory, and Puerto Kico from other than Federal 
sources equal in amount to the allotment for a given year in the 
Bankhead-Jones Act was met satisfactorily. As indicated, the total 
funds available from other than Federal sources amounted to over 
$10,000,000.” However, the report makes dear, “in individual States 
the amount from other than Federal sources is at present much less 
than the average in comparison with the total fmids in such States 
imder the Federal acts, and while sufficient to meet the requirements 
of the Bankhead-Jones Act for the fiscal year 1936, may be insufficient 
in future fiscal years unless additional funds from State som‘ccs are 
provided.” 

Approximately one-sixth of the Bankhead-Jones funds for the 
fiscal year 1936 was devoted to some 42 State station projects dealing 
with agricultural economics along the lines of adjustment in prodtic- 
tion by regions and type-of-farming areas to better meet the chang¬ 
ing economic conditions; marketing agricultural products, including 
metliods and practices followed in marketing channels; and soil and 
water conservation and land use. Another large item, approximately 
one-sixth of the total, iucluded some 60 projects in connection with 
animal production, mainly in the fidds of nutrition of the larger 
animals and poultry and largely concerned with the principles and 
needs of utilization of vitamins and minerals. These I’eseai’ches are 
mainly of fundamental character, and results should be of broad 
application. Yet another line of research receiving a relatively large 
allotment, about $68,000, concerned farm pastures and ranges. Much 
of this work is coordinated and carried on cooperatively with the 
Department of Agriculture. In the northeastern region, for example, 
the State stations have set up projects to deal with certain phases of 
the pasture problem which are of local nature but which are coordi¬ 
nated with the research program of the regional laboratory located 
imder the Bankhead-Jones Act at the Pennsylvania State College. 

“Projects on breeding and production of field crops were allotted 
about $62,000. These are especially concerned with plant genetics 
and breeding for improved qualities and varieties. About $40,000 
was assigned to projects in animal genetics. This is significant in 
view of the limited opportunity for thoroughgoing research in this 
fidd in the past. It is recognized that progress may be slow in this 
field. Eveiy attempt has been made to organize the research for 
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development on a sound basis rather tlian to attempt too large a pro¬ 
gram at the beginning.” 

Meaniylulo, the work of the stations supported by other funds 
went on much as usual. During the year a total of 609 Adams proj¬ 
ects and 1,673 Purnell projects were active, and readjustments look¬ 
ing toward increased effectiveness and coordination resulted in 251 
now and revised Purnell projects and 63 new and revised Adams 
projects. Nearly 4,700 projects found support fi’om non-Federal 
sources, and the total of all active projects was 7,223. These projects 
provided for research in almost every phase of agriculture and rui’al 
life, including land use, soils, and soil and water conservation; crop 
adjustment; economical production, distribution, marketing, and use 
of plant and animal products; improvement of the quality of such 
products; protection against animal and plant diseases, insects, and 
other pests; tenancy, taxation, and other matters affecting tlie effici¬ 
ency of farm business management and the betterment of the rural 
home and rural life; and improved practices in human nutrition, 
home management, and other similar i-esearch. 

As the special research fund for the Department, $392,000 was 
available during the year. In accordance with the terms of the act, 
one-half of this was allotted for special research pi*ojects of the De¬ 
partment and the remainder for the establishment and maintenance 
of the regional research laboratories already discussed (E. S. R., 
75, p. 1). 

The 1936 program for the special research projects included a total 
of 32 undertakings and involved research workers of 10 bureaus of 
the Department. Eleven of these were of a short-time nature, but the 
remainder were of a fundamental character. In their development, 
“every effort was made to secure effective, cooperative effort of re¬ 
search workers regardless of organization lines. For example, an in¬ 
vestigation of grain storage on the farm was undertaken cooperatively 
by the Bui-eaus of Agiicultural Engineering, Agricultural Econom¬ 
ics, and Plairt Industry. Since the problems to be mot vary in differ¬ 
ent sections, seven State experiment stations wei-e brought into the 
research through formal, cooperative agreements. As another ex¬ 
ample, an intensive, fundamental research concerning plant viruses 
was undertaken cooperatively by specialists of the Bmmus of Plant 
Industry and Chemisti’y and SoUs. Projects were undertaken involv¬ 
ing like cooperetion of the Bureaiis of Animal Industry and Dairy 
Industry and of Agricultural Economics and Dairy Industry. In a 
similar way cooperation between the Department and outside agencies 
was developed in several projects in a way to make available for the 
investigations physical plant facilities and technical skill not avail¬ 
able in the Department.” 
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Efforts to plan and coordinate all Department and State station 
research along sound and productive lines and Avith particular refer¬ 
ence to the immediate requirements of adjustment as A\ell as long¬ 
time needs received much attention throughout the year. Various 
interbureau, regional, and national activities for the purpose A\ere 
organized, the Office acting as heretofore as intermediary and adviser 
in most of this work. More than 800 new or revised formal coopera¬ 
tive agreements, covering 731 major research undertakings, Avere 
recorded between bureaus of the Department and the stations. All 
of the State stations and all but one of the Department’s research 
bureaus participated. There were also many informal coopei’ative 
agreements, some of which were of major importance. Among tlie 
subjects included were those of gi‘ain storage on the farm, already 
referred to, a comprehensive soil conservation research progi^am, a 
national survey of plant and animal improvement, a nine-State study 
of wildlife problems, studies of milk marketing in New England and 
tobacco and cotton diseases, an evaluation of the national cooperative 
meat investigation, and a regional cooperative program of research 
on the nutritional status of college women. In numerous other re¬ 
gional and national studies of long-time character the Department co¬ 
operated Anth from 5 to 20 State experiment stations, the total num¬ 
ber of the formal cooperative studies per station ranging from 2 to 48. 

In these and other ways the report Adsualizes a steadily increasing 
integration of research work in agriculture and home economics which 
is very encouraging. Continued progress in this direction should do 
much to meet occasional criticisms of duplication of actmties. If 
developed on a basis of Avilling cooperation and due regard to in- 
diAudual initiative, it should conserve and utilize to good advantage 
aA-ailable resources and do much to concentrate and intensify the 
attack on many fundamental problems. 



RECENT WORK IN AGRICULTURAL SCIENCE 


AaBICIJLTUBAL AM) BIOLOGICAL CHEKISIBY 

Effect of salts on the solubility of casein and paracasein, P. F. Sharp and 
T. J. McInerney {Jour. Dairy 8cL, 19 (1936), Ko, 8, pp. 373-379^ figs. 2 ).—^The 
results of an investigation carried out at the [New York] Cornell Experiment 
Station have shown, in part, that the pH precipitation zone of paracasein is 
much wider than that of casein; that sodium fluoride, chloride, and iodide in¬ 
crease the alkaline solubility zone of casein, whereas sodium iodide and chloride 
restrict the alkaline solubility range of paracasein; that sodium fluoride 
exhibits, with paracasein, an anomalous behavior which is related to its plasti¬ 
cizing action associated with the precipitation of calcium; and that “paracasein 
in the presence of a suitable concentration of sodium chloride shows solubility 
zones at ijH 2.5, 0.0, and 9.5 and zones of insolubility at pH 1.0, 4.5, and 7.0^9.0.’’ 

The texture of Cheddar cheese was affected favorably by the i)Cptizing action 
of sodium chloride on paracasein in the pH range between 5.5 and 6.0. “The 
following factors influence the body and texture of processed cheese: (1) Con¬ 
ditions of heating, (2) composition, (3) degree of ripening, (4) pH zone, (5) 
removal of calcium from paracasein, (6) peptization of the paracasein.” 

Some physico-chemical propei'ties of lactose.—^V, The influence of other 
substances upon the equilibrium rotation of lactose, B. L. Herrington 
(Jour. Dairy 8cL, 17 (1934), No. 11, pp. 701-707). —Continuing a serial contri¬ 
bution (E. S. B., 73, p. S) from Cornell University, the author reports upon an 
investigation in which it was found, in part, that “in glycerol solutions the 
equilibrium mixture of the high and low rotating forms of lactose contains 
more of the high rotating component than is found in aqueous solutions. The 
specific rotation of lactose is increased in glycerol solutions but ... is de¬ 
creased ill alcoholic or acetone solutions. Therefore, it may be assumed that 
water is not an important factor in determining the ratio of the sugars at 
equilibrium. This implies thal the amount of aldehydrol present in solution 
is small, or else thal its specific rotation is approximately equal to Uie weighted 
mean of the rotations of Uie two anhydrides, taking their equilibrium concen¬ 
trations into consideration. 

“The specific rotation of lactose is altered by the presence of salts. The 
eflCect is small in dilute solutions. Changes in the concentration of lactose, or 
of the salt, result in shifts of the equilibrium rotation which are in agreement 
with the theory that molecular compounds are formed in salt solutions.” 

The isolation of pyruvic acid from the blood of vitamin Bi-deficient 
pigeons, B. E. Johnson (Biocliem, Jour., 30 (1936), No. 1, pp. 31, 32 ).—^The 
author gives a method of isolating pyruvic acid in the form of 2,4-dinitrophonyl- 
hydrazone from the blood of vitamin Bi-deficient pigeons. This test may be 
used to identify vitamin Bi deficiency in pigeons, since the presence of pyruvic 
acid in normal pigeon blood cannot be definitely established. 

Standard methods for the examination of water and sewage, A. Wolman, 
M. PiRNiK, and H. E. Jordan (New York: Anier. Pul. Health Assoc., 1936, 8. ed., 
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pp. XIY+S09, figs. 9).—In a further revision (E. S. K, 69, p. 330), the authors 
have modified boiler-water methods, included simplified procedures for parts 
of the bacteriological work, included a centi'ifugal concentration method in the 
procedure for microscopic examination, rewritten the sections on turbidity, 
odor, and chloride content, and added to the section of provisional methods. 

Estimating exchangeable calcium and other cations in soils, A. N. PuBi 
(Soil fife*., {1936), No. i, pp. 47-69).—A new method of esUmating exchange¬ 
able Ga in calcareous soils is described in which the procedure consists in 
shaking the soil with 0.05 N Na2G03 in n NaCl. The decrease in the concentra¬ 
tion of COa ions is equivalent to the exchangeable Ca in the soU. The impor¬ 
tance of the method in supporting the chemical theory of soil colloids and its 
bearing on the cause of barrenness in alkali soils are pointed out. 

‘^Exchangeable Ga in calcareous soils can also be determined by shaking a 
known weight of the soil with a definite mixture of potassium or ammonium 
oxalate-acetate-carbonate. In this mixture GaGOs is insoluble, and the decrease 
in the concentration of oxalate ion is equivalent to exchangeable Ga. Soils 
containing gypsum require a preliminary treatment with excess BaGOa, when 
the GaS04 is converted into BaSO^ and GaCOj and thus rendered insoluble.” 

Factors affecting the determination of available phosphorus in calcined 
phosphate and other water-insoluble phosphates, K. D. Jacob, L. F Badeb, 
Ja., and T. H. Tsemeabne (Jour. Assoo. Oft. Agr. Chem., 19 (1936), No. 3, pp. 
449-472). —^This contribution from the U. S. D. A. Bureau of Ghemistry and 
Soils reports the results of a study of the solubilities of calcined phosphate 
(prepared by heating phosphate rock at high temperatures in the presence of 
water vapor), basic slag, and other water-insoluble phosphates in ammonium 
citrate and citric acid solutions, as affected by various details of the analytical 
technic. 

“When the determinations are made according to the OfScial Method, the 
results for citrate-insoluble phosphorus in calcined phosphate and certain of its 
possible components, basic slag, and Hhenania phosphate and similar products 
obtained by heating phosphate rock with alkali salts, are significantly lower 
when filter paper is present during the citrate digestion than when it is absent; 
asbestos fiber has a similar effect. This . . . seems to be merely a mechanical 
effect The fibrous material probably tends to prevent the agglomeration of the 
phosphate particles and to facilitate the contact between the solid and the 
solvent. The Official Method for the determination of citrate-insoluble phos* 
phorus in ‘nonacidulated’ samples should definitely specify either the omission 
or the inclusion of filter paper in the citrate digestion. . . . 

“The solubility of calcined phosphate in neutral ammonium citrate solution 
is markedly affected by the particle size of the material, at least within the 
range of 20- to 200-mesh (0.833 to 0.074 mm). The effect is greatest in the 
coarser particles. Grinding the sample finer than about 80- to lOO-me^ has 
comparativ^y little effect on the citrate solubility of the phosphorus when the 
analyses are made on the composite samples. Particle size has far less effect 
on the citric acid solubility than on the ammonium citrate solubility of calcined 
phosphate. 

“In general, variations in the analytical procedure have less effect on the 
solubility of phosphates in 2 percent citric acid than in neutral ammonium 
citrate solution. The behavior of calcined phosphate in both solvents is similar 
to that of basic ^g.” 

Notes on the permanganate method of estimating reduced copper in the 
determination of reducing sugars, H. R. E^baybujc., W. J. Toudbn, and J. T. 
Sullivan (Jour. Assoc. Off. Agr. Chem., 19 (1936), No. 1, pp. 125-130).—A study 
is reported leading to the following findings: 
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"Standardization of the permanganate solution for the estimation of reducing 
sugars with cuprous oxide or sodium oxalate yidds values in close agreement. 
Too high values will be obtained with cuprous oxide if extreme care is not 
taken to Insure complete solution of the cuprous oxide. To determine accu¬ 
rately the reduced copper by means of the permanganate titration method it is 
necessary to secure complete solution of the cuprous oxide in the ferric am¬ 
monium sulfate and to obtain the correct end point of the titration. The stand¬ 
ardization of the permanganate solution with sodium oxalate does not give 
results that are too low in the estimation of reducing sugars, as is reported in 
the literature. When permanganate that was standardized against sodium oxa¬ 
late was used in the determination of reduced copper in the estimation of 
reducing sugars, values in close agreement with those obtained by the electro¬ 
lytic method resulted.” 

The determination of copper in the organs ftrans. title], Z. Gkttzewska 
and G. Roussel (Compt Rend. 8oc. Biol. [Pan's], 120 (i935), liJo. 38, pp. 934-- 
936). —^The method employed to determine the copper present in the liver is 
based on the precipitation of copper by o-nitroso-j8-naphthol. The reaction is not 
affected by the presence of other mineral substances such as lead, zinc, alumi¬ 
num, magnesium, and calcium, but care must be taken to remove all iron from 
the solution. The quantity of copper is deduced by calculating the weight of 
the copper oxide obtained from the 4.5-5 g of fresh liver. The results given in 
tabulated form show the amount of copper in the livers of adult rats, as well 
as in solutions of copper sulfate alone or in the presence of iron. The authors 
conclude from these data that in the analysis of copper in solutions containing 
other minerals this method gives satisfactory results. A retest by another 
process should be conducted when analyzing organs for copper. The water-sol¬ 
uble ash of adult rabbit liver does not contain copper, which seems to indicate 
the presence of a complex in which the copper is bound in the liver. 

The determination of moisture in powdered milk by the toluol distilla¬ 
tion method, E. C. Thompson and R. S. Fleming (Jour. Dairy 8ci,, 19 (1936), 
2i^o. 8, pp. 553-559, Hg. 1). —^This paper describes a series of trials in which the 
results of moisture determinations of milk powder samples by the vacuum oven 
method and the toluol distillation method are compared. It is shown that by 
using from 30- to 50-g samples of milk powder with a distillation time of from 
CO to 75 min. the toluol distillation method gives results comparable with, and 
no more variable than, those by the oven method and may be considered entirely 
satisfactory. For the sake of uniformity the 50-g sample is recommended. The 
advantages of the toluol mol hod are discussed. 

The determination of lactose and glucose in milk, T. S. G. Jones (Jour. 
Dairy Res. ILondonI, 7 (1936), No. 1, pp. 4t-^i6, fig. f).—^The author determined 
the total reducing-sugar content of milk by a copper reduction-iodometric 
method after precipitation of the proteins by means of a tungstic acid reagent, 
attributing a precision of ±0.36 percent to this determination. He found that 
washed yeast neither fermented the lactose nor added copper reducing sub¬ 
stances to the tungstic acid filtrates upon which the sugar determinations were 
made. The reducing substances removable by yeast could be determined with 
an accuracy of ±3 percent. 

The fluorometric estimation of lactoflavin, G. C. Supplee, S. Ansbacieeb, 
G. E. Flanigan, and Z. M. Hanford (Jour. Dairy 8ci., 19 (1936), No. 3, pp. 215-- 
220, pis. 3). —^The authors report the preparation of pure, crystalline lactoflavine 
from a water-soluble vitamin concentrate derived from milk and the ^bora- 
tion of a method of estimating lactoflavine by means of its fluorescence under 
ultraviolet radiation. "The method is simple. Involving only standard lacto- 
fiavine solutions and an ultraviolet light generator [carbon arc] equipped with 
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a suitable filter [a glass filter 4 mm tliick, transmitting from 310 mjx (max. at ca. 
365 mjtt) to 410 mfi and very slightly in the red, at about 720 m/i]. T^he method 
was found to be accurate to 0.77 of lactoflavine, but coiiconti'atioub as low as 
0 . 057 /ml of lacloftavine could be detected.” 

5pectrophotometric determination of chlorophyll a, chlorophyll b, caro¬ 
tene, and xanthophyll [trans. title], A. Spbecheb von Besnegg, E. Heieele, 
and F. Almast (Biochem, ZUchr., 288 {1835), No. 1-2, pp. 45-52, figs. 9 ).—^The 
authors have found it possible to determine spoctrophotomotrically, to an ac¬ 
curacy of 5 percent, the four pigments named when aU are present in the 
extract of 200 sq. cm of leaf surface. The extracts were prepared by treat¬ 
ing the leaf material with acetone and adding ether and water to the acetone 
solution of the pigments so that they were brought together in the separated 
ether layer. Because of the effect of solvents on the absorption curves of the 
coloring matters, solutions of the pure pigments used in obtaining the stand¬ 
ard absorption curves were prepared with the same series of solvents. 

Conditions of the reaction of silver nitrate as a test for ascorbic acid 
[trans. title], A. Giboud, C. P. Leblond, R. Ratstmamanga, and M. Rabinowicz 
(Compt Bend. 80 c. Biol. [Paris'}, 120 (1935), Xo. 38, pp. 967, 968). —^This is a 
report of a method of testing based on the power of ascorbic acid to reduce 
silver nitrate. The reduction depends on a number of factors and fluctuates 
according to the quantity of ascorbic acid present. The sensitivity is verj' 
great in vitro and is less in vivo. It has been demonstrated to disappear 
entirely in vitamin 0-deflcient animals and to reappear on revitaminization. 
A reaction takes place even in the presence of substances that limit the reduc¬ 
ing power of the ascorbic acid. The authors have not distinguished any modi¬ 
fication of the reaction following large injections of glutathione. This reaction 
with silver nitrate permits approximate evaluation of the ascorbic acid content 
in the organs, reveals the localization of that substance, and gives information 
on the possible reducing activity of the ascorbic acid in the tissues. 

Flax studies.—An improved refractometric method for estimating 
the oil content of flaxseed, W. F. Geddes and P. H. Lehbeeg (Oanad. Jour. 
Res., li (1936), A"o. 1, Sect C, pp. 48-61, figs. 3 ).—Continuing this series (B. R. R., 
76* p. 32), the authors found that the method based upon the change in re¬ 
fractive index of halowax, an impure substituted monochloronaphthalene, on 
dilution with linseed oil extracted from the ground sample, is improved by 
drying the sample before extraction, grinding in a Hobart mill, filtration for 
15 min., and the use of a special refractometer with illumination by a 4()-w 
light. “The use of 4 cc of solvent and extraction at 70® 0. was confirmed. 
The correlation between halowax extract scale reading and oil content as de¬ 
termined by ethyl ether extraction was 0.95. The standard error of predic¬ 
tion of on. content by the refractometric method was 0.59 percent. The re¬ 
fractometer readings were not appreciably affected by variations in the re¬ 
fractive index of linseed oil as determined on the ether extract. The corre¬ 
lation between the refractive index and the iodine value of the ether extract 
was 0.70 with a standard error of prediction of 3.1 units. 

“Further improvement is obtained by the use of a solvent consisting of ap¬ 
proximately 50 percent by volume of halowax and a-bromonaphthalene which 
gives a standard error of prediction of 0.39 percent. By slight changes in the 
proportions, the refractive index of this solvent may be adjusted to a constant 
value, permitting the use of a permanent conversion chart. Addition of anhy¬ 
drous sodium sulfate during the extraction obviates the necessity of prelim¬ 
inary drying. With the modifications indicated, the method is suitable for 
routine determinations on large numbers of samples.” 
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The photoelectric turbidimeter and the alkaline titration method for the 
determination of small amounts of hydrocyanic acid, IS. T. B^uitholomew 
and B. 0, Raby {Joui\ Assoc. Oft. Agr. Chenu, 19 {1936), No- 3, pp- ^73--}7d).— 
An investigation reported from the California Citrus Experiment Station has 
shown that “the photronic photoelectric turbidimeter can be used accurately 
and rapidly to determine small amounts of hydrocyanic acid distilled from 
macerated flaxseed meal. DifCorence in temperature of maceration within the 
range 20° to 34® C. had no apparent effect on the amount of hydrocyanic acid 
extracted. Hydrocyanic acid was lost by volatilization during maceration when 
an open distillation flask was used as a miiceraling vessel. More hydrocyanic 
acid was extracted from macerated flaxseed meal by steam distillation than 
by the use of acid plus steam. Treating the distillates with lead carbonate pre¬ 
vented the darkening of the solution during titration and permitted a shari)er 
determination of the titration end point.” 

The freezing preservation of fruits, fruit juices, and vegetables, D. K. 
Tjsesslee and C. F. Evers {Ncio York: Avi Fuh. Co., 1936, pp- X+369, figs. 69 ).— 
This book does not attempt to provide detailed directions for commercial 
freezing operations, but is intended rather “to present tlie broad general prin¬ 
ciples of the selection of raw material of the proper variety and maturity, 
and of its preparation, freezing, storage, handling, and preparation for the 
table.” 

The 10 chapters take up the principles of refrigeration; cold storage, ^arp 
freezers, and sharp freezing; quick freezing and quick freezing systems; 
changes occurring during the preparation, freezing, cold storage, and thawing 
of fruits and vegetables; packaging materials and problems; adaptability of 
fruits to freezing; the preparation for freezing and freezing preservation of 
fruits; frozen fruits for ice cream; the preparation of fruit juices; the freezing 
of fruit juices; adaptability of vegetables and vegetable varieties to freezing; 
the preparation and freezing of vegetables; the storage, transportation, and 
marketing of frozen fruits and vegetables; the nutritive values of frozen fruits 
and vegetables; the cookery of frozen fruits and vegetables; and the problems of 
the industry—^its future. An appendix adds 10 tables of thermal data bearing 
upon the subject of the freezing of miscellaneous food i)roducts and materials, 
a subject index, and other data. 

[Fruit i>rescrvatiou uud usesl (Ocorgia 8ta. Rpt, 1936, pp. 26, 32, 38, fig. 7 ).— 
The report contains notes on fruit preservation, utilization of pimiento waste, 
and jelly and wine from muscadine grapes. 

Splitting of cherries in brine, W. V. Cruess {Fniil Prod. Jour, and Amcr. 
Vinegar Indus., li {1933), No. 9, pp. 271, 272).—An investigation at the Univer¬ 
sity of California has shown that “in sluragc solutions containing considerable 
amounts of dissolved calcium salts cracldug was severe at pll 3.1, slight at 
3.3, and absent at 3.5; the idl values taken colorimetrically after G months’ 
storage. “When the pH values were taken on freshly prepared solutions of 
GaSOs plus HGl and Na2Ss06 and acid, cracking was found not to occur at pH 
values of 2.25 and 3.7, respectively, but was severe to very severe at pH 1.6 
and 1.2. Calcium salts as such failed to prevent cracking in strongly acid 
SO 2 solution; that is, in 0.6 percent SOj plus 0.3 percent CaCL cracking was 
severe, whereas in 0.6 percent SO 3 plus 0.3 percent Ga(OH )2 there was no 
cracking. The pH values were 3.1 and 3.9 (after 6 months’ storage). 

“Evidently then, the Ca ion is not the cracking-preventive factor, but 
rather cracking is due to too high acidity, that is too low pH values. If the 
pH is taken after 0 months* storage the critical pH, below which severe 
cracking occurs, appears to be between 3.1 and 3.3; none occurred at 3.5. 
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Taken on fresh solutions, the critical pH appeared to lie between 2.25 and 3.0 
for GaSQi plus acid.*’ 

Improvements in the manufacture and the preservation of grape Juice, 
0. S. Pederson and D. K. Tressleb (New York State Sta. Bui. 676 (1396), pp. 29, 
figs. 11). —The preparation of grape juice is described. It is noted particularly 
that the pasteurization both for carboy storage and for bottling may be carried 
out at from 165® to 170® F. if care be taken to remove the foam and suspended 
solids and to sterilize properly the corks as weU as the containers. The main 
causes of deterioration of grape juice are ascribed to the action of micro¬ 
organisms, the effect of enzymes, and the effect of air. Deterioration due to 
growth of micro-organisms or to enzyme action was shown to be overcome by 
proper pasteurization and handling. Harmful effects due to air could be 
retarded considerably by eliminating air from the bottle and by proper storage 
of the juice. This was accomplished most easily by filling the bottles full at 
temperatures slightly above the pasteurization temperature. Methods for re¬ 
moving argols or crude tartrates are described, reference being made especially 
to such rapid methods as the use of ''Pectinor’ clarification and freezing and 
thawing procedures. The carbonation of grape juice is discussed, and a method 
of carbonating by the use of “dry ice” is briefly described. 

Early experiments in preservation of orange juice, W. V. Oruess (Fruit 
Prod. Jour, and Amer. Vinegar Indus., 15 (1936), No. 6, pp. 164, 165).—-A note 
contributed from the University of California briefly summarizes experiments 
on bitterness in bottled orange juices (a fault shown to be associated with the 
stage of ripeness, in that Juice from early pickings became very bitter, that 
from a later picking only slightly bitter, and that from ripe fruit not bitter 
at all), clarification, browning of the bottled juice (preventable either by small 
quantities of sulfur dioxide or by a suitable pasteurization), cloudy juice, 
vacuum treatment, and other phases of the preservation treatment. 

Cranberry pectin properties, G. L. Baker and B. F. Kneeland (Fruit Prod. 
Jour, and Amer. Vinegar Indus., 15 (1936), No. 9, pp. 271-273, 279, figs. 2 ).—^In 
an investigation reported from the Delaware Experiment Station, jellies made 
from the heat-extracted juice of the cranberry showed a definite correlation 
between jelly strength and viscosity of extracted juice. Maximum strength of 
jellies appeared between 38 and 41 percent of sugar. It was found that the 
viscosity of 0.5 percent solutions of cranberry pectin is an index to its sugar- 
supporting capacity, and that this index of sugar-supporting cax)acity is in 
closer agreement with apple pectin solution requirements than with those of 
solutions of lemon pectin. Differences are thought to be due partly to the 
fruit salts present. 

The treatment of apple pomace for pectic extraction, G. L. Baker (Fruit 
Prod. Jour, and Amer. Vinegar Indus., H (1934), No. 4, p. 110). —^Experiments 
carried out at the Delaware Experiment Station have shown that apple pomace 
extracted with alcohol immediately after expressing the eider, pressed at 10,000 
lb. per square inch or less, and air-dried, keeps well without cold storage and 
yields more pectin than does commercial kiln-dried pomace. Attention is called 
to the fact that **the increase in cost of the solvent treatment will probably be 
saved in drying cost The solvent can of course be recovered.” 

The effect of sulphurous acid on apple pulp pectin, N. V. Sabouroff and 
M. I. Kalebin (Fruit Prod. Jour, and Amer. Vinegar Indus., 14 (1935), No. 9, 
pp. 275-377, 230, 285).—After a storage period of 6-8 mo. the pectin of fruits 
preserved by adding 0.1 percent of sulfur dioxide and preheating showed a very 
good jellying power. Similar results were obtained in experiments with apple 
pomace. It is considered that sudu a method of preserving of raw material 



1937] 


AGBIOULTUEAL AND BIOLOGICAL CHBMISTBT 


299 


will find considerable practical use. Without any preheating, however, the 
storage of fruits preserved with a 1 percent concentration of sulfur dioxide 
has been observed to result in heavy destruction of pectin. 

“It is evident from this that raw material which is being preserved with SOa 
for later use in the pectin or confectionery industry should always be pre¬ 
heated in order to prevent any enzymatic splitting of pectic substances. On 
the other hand ... the quantitative standardization of the use of sulfurous acid 
in the preserving should be rather strict since the higher concentration of SOa 
results in some decrease of the JeUying power of pectin.” 

Imitation Jelly from dried apple pomace, G. L. Bakes (Fruit Prod. Jour, 
and Amer. Vinegar Indue., 15 (1955), No. 2, pp. JU, 45, 55). —On the basis of 
practical experiments carried out at the Delaware Experiment Station, the 
author describes the methods to be followed in evaluating the pomace, the 
optimum conditions of extraction, and the proportions to use. It was found 
that when the manufacturing process was carried out in accordance with the 
methods outlined, the fini^ed Jelly will contain only about 0 5 percent pectin 
and the jelly will be elastic, clear, and light enough to take a delicate coloring, 
if necessary. Operating costs will be very low. 

Fruit “wines”, W. V. Cruess, G. L. Marsh, and S. Menbels (Fruit Prod. 
Jour, and Amer. Vinegar Indus., H (19$5), No. 10, pp. 295-29S). —On the bases 
both of specific experiments recently carried out at the University of California 
and of general practice in the manufacture and handling of true (grape) 
wines, the authors discuss the commercial production of “wines” ffom various 
fruits, reaching the conclusion that “in making hard ciders or wines from 
berries, citrus fruits, cherries, table apples, pears, and most other fresh fruits 
the addition of sugar is necessary in order to attain fermented beverage of 
pleasing ‘balance’ in alcohol content and acidity and of good keeping quality. 
The addition of SGs or metabisulfite to check wild yeasts and bacteria is also 
advisable. Pure yeast of a selected strain is also desirable. Dry, unfortified 
sweet, and fortified fruit wines were made in our tests successfully. 

“However, after all is said and done we cannot say that we see any great 
need for these fruit wines when there is such an abundance of fermented 
products of the grape of good quality available at moderate price. True 
wine is the fermented juice of the grape, and when properly made we believe 
it has no peer among the wines made from other fruits.” 

The microbiology of wine-making, H. B. Gobbslinb (Fimif Pi-od Jour, and 
Amer Vhicffar Indus., 15 (1936), No 7, pp. 196-198, 215, 219) —^A contribution 
from the U. S. D. A Bureau of Chemistry and Soils discusses, largdy from the 
standpoint of conditions existing in New York State, the selection and process¬ 
ing of grapes and must, the fermentation, the storage and aging, and the 
bottling and holding of wine; the natural flora of the grapes and its significance 
in wine making, the treatment of the must, the control needed to secure desir¬ 
able fermentations, and the methods used to discourage the growth of undesir¬ 
able micro-organisms which spoil wine; the sanitary measures necessary to the 
care of equipment, casks, etc.; and the importance of proper treatment of 
wine both before and after bottling. 

The Scmichon process of fermentation, L. Quaccia (Fruit Prod. Jour. <md 
Amer. Vinegar Indus., 14 (1935), No. 6, p. 169).—A note contributed from the 
University of Oalifomia outlines the method named, pointing out that, whereas 
wild yeast and some bacteria are well controlled, the toume disease (E. S. B, 
74, p. 592) and vinegar organisms are not always inhibited. 

“We do not recommend the method unmodified, but feel that if 75 to 100 
p. p. m. of SOa lb. of metabisulfite per 1,000 gal.) were used to pre- 
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vent growth, of toume bacteria, the method might prove useful in wineries not 
equipped to cool during fermentation. However, without addition of SO 2 or 
metabisulfite to the must we fear that the danger from toume would outweigh 
any probable advantages.” 

Pasteurization of wines, W, V. Ckijess {Fruit Piod. Jour, and Anier. Vinegar 
Indus., 15 {1935), So. 2, pp. 40 , 4f).—Pasteurization is discussed in the present 
contribution from the University of California mainly as a means, in several 
respects preferable to the use of sulfur dioxide, for the preservation of wines 
of low alcohol content and sweetened by the addition of grape concentrate 
sufiacient to bring the specific gravity up to about 3® Balling. Directions are 
included. 

Preservation of bottled Sauterne wines, W. V. Cb-tjess {Fruit Prod. Jour, 
and Amer. Vinegar Indus., 15 {1936), No. 8, p. S28). —Objecting to the preserva¬ 
tion of wines of the type named by means of sulfur dioxide on the ground 
that “there is no doubt that it masts or destroys some of the fruit flavor and 
bouquet of the wine”, the author of this coniribution from the University of 
California prefers pasteurization in the bottle at 140® F. for 30 min.; wines 
which cloud on heating in the bottle being subjected to bulk pasteurization, to 
filtration or clarification before bottling, and to pasteurizing in the bottle. 

A note on spoilage of sweet wine, H. C. Douglas and W. V. CnuESs {Fruit 
Prod. Jour, and Amer. Vinegar Indus., 15 {1936), No. 10, p. 310). — A very brief 
note from the University of California calls attention to the occasional occur¬ 
rence in fortified sweet wines of a filamentous micro-organism causing a spoil¬ 
age of the wine and appearing as “a heavy moldlike sediment.” The organism 
has been isolated. It is very easily controlled in wines by sulfur dioxide in 
a concentration of 60 p. p. m. or by an acidity, calculated as tartaric acid, of 
0.5 g per 100 cc. 

ageicthttjeai meteoeologt 

>Ianual of meteorology.—^Vol. n. Comparative meteorology, N. Shaw 
and E. Austin {Cambridge, Eng.: TJnix'. Press, 1936, vol. 2, 2. ed., rev., pp. 
XLVIII+ 472 , flgs. 228).-—This is a revision of the first edition of this volume 
of the manual, which appeared in 1928 (E. S. E., 60, p. 113). 

Weather goveimed by changes in the sun’s radiation, C. G. Abbot (SmilUsn. 
Inst. Ann. Rpf., 1935, pp. 93-115, pis. 3, figs. 16). —^Reviewing the evidence with 
regard to dependence of the weather on periodical changes in solar radiation, 
the author concludes that “on the whole, the relationship does not seem un¬ 
reasonable and leads us to the remarkable conclusion that an imiwrtant and 
perhaps a major part of the departures from normal, which make up weather 
as distinguished from climate, originate in these newly discovered variations 
in the radiation of the sun. If so it is clear that long range weather predic¬ 
tion is impossible if based solely on the earth’s conditions, excluding solar 
variation as a factor.” 

Iowa precipitation studies ([Aa?c;r]: Iowa State Planning Bd., 1935, pp. 
pis. 68). —^By means of maps and charts and interpretative notes based 
on U. S. Weather Bureau data, this report, which is the first of a series on 
precipitation, fiood, and reservoir studies, shows the amount, distribution, fre¬ 
quency, and intensity of rainfall in Iowa. “These studies have led to the 
conclusion that Iowa records are not of sufficient length to permit reliable 
deductions as to the existence of definite trends nor are variations in precipita¬ 
tion sufficiently regular to justify their being considered cyclic.” However, 
“it seemed reasonable that precipitation experience could be considered uni¬ 
form over quite extended areas in Iowa without significant error.” 
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Gambling with frost in Rogue Valley, F, D. Young {Rogue River Val. 
Pear-O-Scope, 4 {1936), No. 6 , p. S). —Attention is called to the li&k of attempt¬ 
ing to grow pears without frost protection in the way of orchard healers. 

The author saj^s that “if you want to gamble with the frost damage, the per¬ 
centage in your favor is much higher during or prior to full bloom than it is 
after the petals begin to fall. Don’t gamble with Bose at any stage, but 
especially not after the blossoms have reached the white stage before opening.” 

Vernalization in agricultural practice, P. R. Hudson (Jour. Min. Agr. [Ot. 
Brit.], 43 {1936), No. 6 , pp. 536-543 ).—^Vernalization, which is stated to be a 
new method of treating plants to induce earlier maturity, based on a theory of 
plant development proposed by T. D. Lysenko, is discussed from the standpoint 
of scientific soundness and practicability on a considerable basis of scientific 
evidence. It is indicated that this method may prove of use “in the realm of 
market gardening for forcing early or out-of-season vegetables, salad plants, 
and possibly fruits. It may also provide a method of producing seeds from 
herbage plants in the sowing year, particularly from the bred ‘i>asture’ types 
which normally produce a reduced number of flowering liead«{. Its application 
to these plants and to many biennials such as sugar beet, the Brassicas, lettuce, 
and others should be of Interest to seed merchants.” 

Environment and life in the Great Plains, F. E. Oleaif.nts and R. W. 
Chaney {Gamegie Inst. Wash. Sup, Pul). 24 {1936), pp. 54, pis. 10, figs. 2 ).— 
Disciw«sing among other topics the climatic cycle as a factor in environment 
and life on the Great Plains, the author says: “The newer concept of climate 
regai-ds it as a coutinuous series of pulsations of varying degree of magnitude 
and duration. . . . Consequently, the climatic cycle becomes the master clue 
to the manifold interactions of environment and life, whether these take place 
in nature or under the direct or indirect influence of man. . . . Man will never 
be master of his environment and hence of his destiny until he understands 
the universal ebb and flow of processes and compels tliese to his own advantage. 
Though the great earth movements and shifts of climate are beyond his 
control, the ultimate consequences in terms of rain and drought, erosion and 
flooding, security or disaster are in his hands if he has but the wit to command 
them.” 

Monthly Weather Review, [JTnly-August 1936] (17. S. Mo. Weather Rer., 
64 (1936). Nos. 7, pp. 227-257, pis. 8, figs. 12; 8, pp. 259-286, pis. 9, figs. 9). —^In 
addition to the usual detailed summaries of climatological data, solar and 
aerological observations, observations on weather on the Atlantic and Pacific 
Oceans and on rivers and floods, and bibliographical and other informatiou, 
these numbers contain the following contributions: 

No. 7 .—Charles Fitzhugh Talman, 1874-1936, by \V. J. Humphreys (p. 277); 
Diurnal Distribution of Rainfall at St. Joseph, Mo., April to October, by W. S. 
Belden (pp. 228-230); Heaters to Prevent Frosting of Theodolite Lenses at 
Low Temperatures, by G. Giimminger (p. 230) ; Analysis of Rains and Snows 
at Mount Vernon, Iowa, 1935-30, by N. Knight (p. 231); Sea Swells in Rela¬ 
tion to Movement and Intensity of Tropical Storms, by I. R. Tannehill (pp. 
231-238): Tropical Disturbances, July 1936; by J. H. Gallenne (pp. 238, 239) ; 
and Duststorms of July 1936 in the United States, by R. J. Martin (p. 239). 

No. S.—Physical Factors Affecting the Visibility of Small Smoke Columns, 
by G. M. Byram (pp. 259-264); Destructive Easterly Gales in the Columbia 
River Gorge, December 1935, by D, C. Cameron and A. B. Cai*penter (pp. 264- 
267); and Tropical Disturbances, August 1936, by W. B. Hurd. 
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SOILS--~S^lLTIIiIZJE!RS 

Pedology, J. S. Joffb {Neto Brunswicic, N. J,: Rutgers Unw. Press, 1936, pp. 
XVI+5^5, pi 1, iflgs, ^9]).—According to the last paragraph of O. P. Marbut’s 
introduction, “Professor Jolfe’s book is a treatise on soils and their develop¬ 
ment It is not a discussion of soil productivity. It concerns the development 
under the influence of environmental conditions of the outer layer of the 
earth’s crust. It concerns that part of the earth’s crust which is itself both 
the product and the indispensable support of organic life on the earth.” The 
author gives a further indication of his viewpoint in the statement, in his 
own foreword, of his belief “that a pedological perspective is imperative for 
the rational approach to the problems of soil productivity. Soil genesis, as 
expounded by pedology, is the cornerstone on which the applied sciences in 
agriculture are to be built.” 

The pioneer work of V. V. Bokuchaev on soil genesis, together with much 
other scattered work of Russian pedologists, largely unavailable because of 
the language difficulty, is brought together and presented in an organized 
form in this book and related to the work of western Europe and of the 
United States. 

The contents of part 1 (“soil genesis”) are: Pedology as a scientific disci¬ 
pline; soil as a natural body; soil defined, soil morphology’, and methods of 
studying it; soil genesis—^weathering and soil formation; soil genesis—^soil 
formers; and soil genesis—soil-forming processes. Part 2 (“soil systematics”) 
contains: Desert, semidesert, and arid steppe types of soil formation—Gray, 
Brown, and Chestnut Brown soil zones; Chernozem type of soil formation; 
Podzol type of soil formation; subtypes and transition types of soils in the 
Podzol zone; Tundra type of soil formation; Laterites and lateritic type of 
soil formation; intrazonal soils—Solonchak, Solonetz, Solodi, Rendzina, etc.; 
bog and marsh soils; mountain soils; and some pedological features of the 
soils of the United States, 

A selected list of books on soUs and author and subject indexes complete the 
volume. 

Soil Survey of Iowa.—^Report 78, P. B. Brown et al. (Joica Bta, Soil Sur- 
veg Rpt 78 (1036), pp, 64, figs, 19, map 1), —^In addition to the survey data 
already recorded in the Federal soil survey report for Monroe County (E. S. R., 
73, p. 748), there are included results of field and greenhouse experiments on 
the fertility and the needs of the county soils. 

Soils in relation to fruit growing in New York.—IX, Tree behavior on 
important soil profiles in the Newfane-Olcott area, Niagara County, J. 
OsKAMP ([Ncio York] Gornell Sta. Bid, 653 (1936), pp. 20, figs. J7).—Comparing 
the study of the orchard soils of Niagara County here recorded with those 
previously carried out in Monroe (E. S. R., 69, p. 53), Wayne, and Orleans 
Counties (E. S. R., 74, p. 11), the author points out that “the same general 
profile characteristics in relation to orchard development have been found 
to hold true wherever studies have been made. This relationship can be de¬ 
scribed as follows: 

“(1) Those soils with a generally brown profile lacking sharp contrasts in 
color, with a fairly uniform texture, particularly without a heavy layer in the 
subsoil, are productive fruit soils where trees are large for their age, long- 
lived, and deep-rooted. 

“(2) Those soils with a gray layer, a very mottled subsoil, or both, are un¬ 
productive fruit soils, and trees are smaller, shorter-lived, and shallower- 
rooted. 
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“(3) Bot\;ieeii these two classes are soils which show some grayucss and 
mottling but not extreme, and which under certain conditions of topography, 
internal drainage, and proximity to well-defined drainage ways may be mod¬ 
erately well adapted to fruit. 

'*(4) Another class of soils, usually with a nearly level to deprcssional topog¬ 
raphy, a black topsoil, a sharply defined gray layer, and a highly mottled sub¬ 
soil aro unfit for fruit purposes, and except in the most favorable cycle of 
seasons will not grow an orchard to normal maturity without serious loss of 
trees. 

“(5) Lastly there are those soils largely of unmodified glacial-till origin 
and those in which unmodified till occurs at a shallow depth, which because of 
their compaction are unfavorable to root penetration, leaving the tree at the 
mercy of the temporary fluctuations in moisture and nutrient supply in the 
surface 2 or 3 ft. of soil. It is very difl3.cult, if not impossible, to judge the 
compaction of this material by the borings from a soil auger, because it seems 
loose and friable when taken from the auger. A fre^ excavation, however, or 
the use of a California soil tube [B. S. E., Gl, p. 503] reveals the compaction. 
By means of this instrument samples can be procured which are practically 
undisturbed soil as found in place. Where there is danger of some compaction 
by the tube itself in driving, it is put down only a foot or less at a time.” 

Some factors which modify the rate and total amount of infiltration of 
field soils, G. W. Musgrave and G. R. Feee {Jour, Amer. Soo. Agron,, 28 {1936), 
No. 9, pp. 727-739, figs. 5).—The authors of this contribution from the IT. S. D. A. 
Soil Conservation Service used for the infiltration-rate deteiminations here 
recorded metal cylinders G in. in diameter and from 14 to 18 in. long jacked 
into the soil to be studied in such a manner as to provide for the experiment 
a soil column from 12 to 16 in. deep. Water was supplied from 1,000-cc self¬ 
dispensing burettes set at a level such as to maintain a constant head of about 
0.25 in. of water. The Marshall and Shelby silt loams, readily permeable and 
relatively impermeable, respectively, were the soils examined. 

“Of the various factors which may modify the rate of infiltration of water 
into field soils, the percentage of porosity is one of the most dominant In¬ 
creasing the average percentage of pore space of cores of field structure 
through surface cultivation has markedly increased the rate of infiltra¬ 
tion. ... On Marshall silt loam the average rates over a 3.5-hr. period 
were as follows: Without cultivation 0.78 in. per hour, with 4-in. cultivation 
0.09 in. per hour, and with G-in. cultivation 1.23 in. per hour. During the 
first 30 min. following the application of water to Marshall silt loam the 
elfects of cultivation were quite pronounced. After this initial period, however, 
the effects of increased porosity induced by cultivation diminished rapidly. 
On the Shelby silt loam, however, the effect persisted about 1.5 hr., or 
approximately 3 times as long as on the Marshall. Over a 3.5-hr. period 
loUowing the initial application of water the rates for the two soils were 
rather similar, the ratio of hlarshall to Shelby for the period being about 
1.5:1. For the latter part of this period of operation, however, the rates 
diverged widely, averaging about 9.1. In the long-continued application (24 hr.) 
Marshall silt loam showed a fairly constant rate of intake following the initial 
period. There was a gradual decline in rate, however, giving the curve a 
slight downward trend. The curves . . . show a rapid intake during the 
initial period and a slight downward trend toward the close of the period. .... 
The long-continued application with its slightly downward trend shows a 
reduction in infiltration rate which results from a high soU-moisture content 
In the present work with Marshall silt loam the reduction apparently became 
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appreciable at or slightly above a moisture content of 30 percent on a dry- 
weight basis. 

“In this study little evidence is found that close vegetation, such as bluegrass 
and alfalfa, increases the rate of infiltration enough to account for the marked 
control of surface run-off that is characteristic of such cover. The rate, 
however, is sustained over a longer period of time. . . . The reduction in 
run-off . . . may be accounted for at least in part by a lower velocity of 
run-off, which gives in effect a greater time for infiltration. The effect of 
lower velocity becomes particularly marked when studied for areas of appre¬ 
ciable size. . . . 

“The study as a whole would indicate that, although the infiltration rate 
may be greatly modified by changes in porosity induced by one or another 
means, and relatively by soil moisture content or vegetative cover, yet tlie 
dominant factor may well be the soil type, at least insofar as comparison 
between the permeable Marshall and the relatively impermeable Shelby are 
concerned. The transitory effects of cultivation and low soil-moisture contents 
doubtless account to a large degree for variations in run-off which are com¬ 
monly found for similar rains. They cannot be relied upon, however, in the 
design of erosion control measures, for which purpose infiltration rates of a 
conservatively low magnitude should be used.” 

The comparative moisture-absorbing and moistare-retaining capacities 
of peat and soil mixtures, I. C. Feusteil and H. G. Byers (U. 8, Dept Agr,, 
Tech. Bui. 532 {1936), pp. 26, figs. 12 ).—^From this investigation the following 
conclusions are drawn: 

“The maximum moisture-holding capacity of peat is more than twice that 
of soil, compared on a basis of efiual volumes of material. Mixtures of peat 
with soil in equal proportions by volume absorbed from 40 to 50 percent more 
moisture than the untreated soil in the case of a clay loam and as much as 
80 percent more in the case of pure quartz sand. Values for a loamy fine sand 
soil -were intermediate. Evaporation rates from initially saturated soils and 
peat mixtures were similar during the first part of the evaporation period, 
but later the presence of peat resulted in a definite increase in the evaporation 
rate. Fibrous-moss peat lost moisture at a greater rate than the more decom¬ 
posed and granular reed peat. This was characteristic also- of the respective 
mixtures with soil. When the materials had a lower but identical initial 
moisture content, peat caused a reduction in the evaporation rate of soil, except 
in the case of moss peat with clay loam soil. Reed peat reduced evaporation 
to the greatest extent, whereas sedge peat was intermediate in its effects. 
Mixtures of peat with sand retained more moisture relative to the sand alone 
than did the corresponding clay loam soil mixtures. 

“Observations in connection with field plats and greenhouse pots indicated 
little or no advantage in the use of any variety of peat with clay loam soil 
with regard to the supply of moisture available to plants during a dry period, 
with the possible exception of decomposed reed peat Beneficial effects in 
moisture economy, however, were obtained on quartz sand and to a less degree 
on loamy fine sand soil. Heed peat was more effective than moss peat 

“Wilting-point determinations, using dwarf sunfiowers (Delianthiis annmis 
nanus) as indicator plants, showed that a decomposed type of peat had a 
considerably greater content of unavailable moisture than fibrous varieties. 
Moss peat had a content only slightly greater than clay loam soil. Addition 
of peat to soil increased the wilting moisture content by an amount propor¬ 
tional to the quantity of peat used and to the magnitude of unavailable 
moisture, as compared with that of the soil before mixing. Wilting percentages 
of peat and of mixtures of peat with soil were found to be in general qualitative 
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agreement with values calculated from the moisture equivalent by the Briggs 
and Shantz formula. 

“The use of peat as a soil amendment for the sole purpose of conserving a 
supply of available moisture is not recommended, except, possibly, in the case 
of a decomposed tjpe of peat ^^ith a sand or a very sandy soil. The textural 
and other physical or chemical effects have not been considered in tliis study. 
These must be evaluated, however, in judging the benefit w^hich may be realized 
from the addition of peat to soil.” 

• Automatically operated sand-culture equipment, F. M. Eaton {Jour, Agr, 
Res. [U. fif.], 5S (J936), No. 6, pp. 433-444, fiQS. 3 ).—^The improved automatically 
operated sand-culture equipment described in this contribution from the U. S. 
D. A. Bureau of Plant Industry is designed to provide (1) the advantages of 
large-vessel, or flowring-type, water cultures with regard to the maintenance 
of solution concentration and (2) the numerous advantages of sand culture*^, 
such as aeration, iron supply, seedling germination, root environment, and elimi¬ 
nation of plant supports. The solution is applied by motor pumps controlled 
by a time dock to the surface of free-draining sand cultures at hourly or other 
selected intervals. The displaced solution returns by gravity to the supply 
reservoir. 

Equipment in use at the Rubidoux Laboratory, Riverside, Calif., is described, 
and suggestions on the construction of sand beds and solution reservoirs (with 
constructional detail shown in part in dimensioned drawings), on types of sand, 
on iron supply from wutcr-insoluble minerals, on control of troublesome organ¬ 
isms in the sand, and on the applicability of the method to hothouse culture 
are offered. Suitable culture solutions, including one devi<.ed and found of 
practical value at the Rubidoux Laboratory, are briefly discussed. 

A study in soil nitrogen, F. W. Mouse {Massachusetts 8ta. Bui. S33 {1936), 
pp. 20). —^In part, the results of 12 yr. of an investigation in which the continuous 
production of nonlegume crops was compared with the alternation of a legume 
with a nonlegume crop, and the continuous absence of nitrogen fertilizers was 
compared with the alternation of applied nitrogen with residual nitrogen, are 
recorded as follows: 

“Nitrogen applied to legume crops produced no practical gain with clovers, 
about 7 percent increase with soybeans, and between 8 and 9 percent increase 
with mixed oats and peas Nitrogen applied to six nonlegume crops increased 
their total product 41 percent. Residual nitrogen and nbsence of nitrogen pro¬ 
duced virtually equal yields on the legume subplats. Residual nitrogen produced 
10 percent more dry matter on the nonlegume subplats. On plats which re¬ 
ceived nitrogen it was applied in 7 yr. out of 12, to the total amount of 313 lb. 
per acre. On these plats, alternation of legume crops with nonlcgumo crops 
produced in 11 harvests a total of 41,580 lb. per acre of dry matter containing 
750.1 lb. of nitrogen; continuous nonlegume crops produced 40,640 lb. of dry 
matter and 493.0 lb. of nitrogen. The nonlegume subplats produc'ed 12 percent 
more dry matter, but 34 percent less nitrogen than was produced by Uie legume 
subplats. 

“On the plats which did not receive nitrogen fertilizers, alternation of legume 
crops with nonlegume crops produced 40,120 lb. per acre of dry matter contain¬ 
ing 741.7 lb. of nitrogen; continuous nonlegume crops produced 35,590 lb. of 
dry matter and 356.9 lb. of nitrogen. The nonlegume subplats produced 11 
percent less dry matter which contained 52 percent less nitrogen than was 
produced by the legume subplats. Application of nitrogen to the legume crops 
appeared to be practically needless. The nonleguine crops recovered only 43.3 
percent of the nitrogen supplied to them. . . 

116113—37- 2 
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^^Analyses of the soils showed no evidence of accumulation of nitrogen by the 
application of nitrogen fertilizers or by the growth of legume crops. Continuous 
production of nonlegume crops did not measurably deplete the soil nitrogen. 
Ratios of nitrogen to organic matter were slightly narrower when legume crops 
occupied the plats without nitrogen fertilizers.” From records and analytical 
data it is estimated that two plats had produced fi-om 1884 to 1889 six: crops 
of corn without nitrogen fertilizer, and that these crops had contained a total 
of 20,520 lb. per acre of dry matter and 241.4 lb. per acre of nitrogen. From 
the nonlegume subplats of these same plats, between 1925 and 1934 inclusive, 
six crops of summer nonlegumes were produced, including two crops of sweet 
com, two crops of Japanese millet, and two crops of Hungarian millet. Weighed, 
sampled, and analyzed, these crops contained 23,790 lb. per acre of dry matter 
and 239.3 lb. of nitrogen. During the 40 intervening years the plats had not 
received nitrogen fertilizers, and legumes had been eliminated from the non¬ 
legume subplats. The soil appeared capable of supplying to nonlegume crops 
growing during the summer months an average of 40 lb. per acre of nitrogen, 
with no measurable depletion.” 

The influence of the decomposition of organic matter on the oxidation- 
reduction potential of soils, W. Bubbows and T. C. Cobdon (Soil 8cL, 4^ 
(1936), No. 1, pp. 1-10, fiy&. 5).—The authors here report upon an investigation 
at the New Jersey Experiment Stations, discussing briefly the technic employed 
in the potential measurements and recording the potentials developed in soils 
to which they had added casein, alanine, dextrose, starch, stable manure, rye 
straw, freely cut grass, and rye straw with diammonium phosphate. They 
studied also the effect of moisture (18, 24, 30, and 36 percent) on the potential 
produced in standing soil and the potentials developed in sand media with 
carbohydrate and with protein bases during the giwth in each of these 
media of two Actinomycea species, of one Trichoderma and one ifuoor species, 
and of Bacterium fluoreacens and B. cereua. 

With respect to the technic of oxidation-reduction potential measurement in 
soils, the authors found it possible to avoid the difficulty of drifting potential 
readings, pointed out by Peech and BatJer (B. S. R., 73, p. 752), by substituting 
a saturated potassium chloride solution bridge for the agar bridge. The 
agar bridge could not be sufficiently thoroughly cleaned, “but when saturated 
KOI solution bridges were used and flushed with considerable quantities of 
fresh solution, in addition to careful cleaning on the outside, between samples, 
this difficulty was not experienced, and a series of samples, varying consid¬ 
erably in their potentials, could be read in any order without affecting the 
final result.” Bright platinum plate electrodes made rigid by means of a 
sealed-on glass support were not satisfactory, but duplicate electrodes of 
bright platinum wire inserted into the soil were adequate for the purpose. 

It is further noted that “the practice of suspending soil hi water or dilute 
acid solutions prior to measuring oxidation-reduction potential is open to some 
criticism. It is quite possible that dissolved oxygen in such liquids will affect 
relatively poorly poised systems to a considerable degree. In the experiments 
under consideration here wide and unpredictable fiuctualions have been ob¬ 
served, not only in comparing values obtained from direct measurements on 
soil with those obtained on w'ater suspensions of the same soil (prepared for 
pH determinations), but also among duplicate samples of soil subjected to such 
treatment We have, therefore, endeavored to mate potential measurements 
on soil samples disturbed as little as possible. In this way, fairly good agree¬ 
ment between duplicate pots has been obtained.” 
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Of tlie data obtained the authors state that “the experimental evidence . . . 
indicates that the type of decomposable organic matter present in the soil is a 
highly important factor in the determination of the degree of reducing intensity 
that will prevail. Decomposition of casein was found to result in strongly 
positive potential levels, whereas decomposition of carbohydrate produced more 
negative, but not extremely negative, potentials which do not appear to differ 
greatly from those produced in standing soil to which no organic matter was 
added. The effect of moisture content on potentials developed in standing 
soils was found to be negligible.” 

A green manure fertilizer study on Norfolk sand, J. B. Adams, E. M. 
Roller, and H. M. Boggs (Soil Set., 42 (19S6), No, 3, pp, 175-185, pi. 1, figs. 4 ).— 
The U. S. D. A. Bureau of Plant Industry reports upon an investigation in 
which the fertilizer value of legume stubble was compared with that of full 
crops of legumes turned under in a rotation with com and cotton. In these 
trials, which were carried out on Norfolk sand with the cooperation of the 
South Carolina Experiment Station, “crops grown on stubble plats were fer¬ 
tilized with materials forming a ratio; those grown where legumes were 
turned received a 2r-8--4 fertilizer.” 

It is stated that “a 6-8-4 fertilizer applied to crops grown where the stubble 
of soybeans, velvetbeans, and cowpeas had been turned produced larger yields 
than where the ^-8-4 fertilizer supplemented the green manures, all plats being 
left fallow during the winter. Rye and vetch used as a winter cover following 
cowpea stubble, and also where cowpeas were turned as green manure, produced 
greater yields than on plats allowed to lie fallow during the winter. The higher 
nitrogen fertilizer-cowpea stubble-winter cover combination produced the largest 
yields. The use of the stubble and 6-8-4 combination results in a greater con¬ 
servation of carbon and nitrogen than the green manure and 2-8^ combination. 
The two systems are practically of equal eflSciency in the case where a winter 
cover follows both cowpea stubble and cowpeas turned as a green manure. 
Yields of com and cotton were but loosely associated with the total carbon 
content of the soil at the end of the second round of the rotation. This correla¬ 
tion was less apparent when increased quantities of nitrogen were applied in 
the form of commercial fertilizers. 

“There has been a considerable reduction in the carbon: nitrogen ratio of the 
soil. This is thought to be associated with an increase in the availability of 
the nitrogen present Yields were influenced more by the nitrogen of the fer¬ 
tilizer than by the management of the legumes. The winter cover was appar¬ 
ently more effective in influencing yields than was the legume green manure or 
legume stubble.” 

Effects of Slimmer cover crops on crop yields and on the soil.—H, Influ¬ 
ence of summer cover on nitrate and organic matter content of a poor 
grade of Norfolk soil, R. M. Barnette and J. B. Hester (Florida Sta. Bui. SOI 
(1936), pp. 14-22, figs. 3 ).—Part 1 of this bulletin has been noted on page 323. 

Nitrate determinations were made at three depths at intervals of 2 weeks 
from February to October, during 1927 and 1928. “The accumulation of ni¬ 
trates . . . was found to depend primarily upon the amounts and distribution 
of rainfall. Samples taken following periods of excessive and leaching 
rainfall showed only traces of nitrates in all soil depths. Samples collected 
during drought periods showed higher concentrations of nitrates in all 
soil depths. On most dates of sampling, the 0-9 in. depth had a higher nitrate 
content than the 9-21 in. depth, which in turn had a higher content than the 
21-33 in. depth. Following periods with a number of light rains just previous 
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to sampling or dry periods with one heavy rain, some of the nitrates of the 
upper soil depths were leached in the lower depths. 

'‘From the first of February to the middle of June there was a definite effect 
of the different summer cover crops plowed into the soil on the nitrate content 
of the soil. During this period the soil into which the planted leguminous 
summer cover crops had been turned showed a higher nitrate content than 
the soil in which ‘Florida pusley’ had been incorporated. Crotalaria striata 
plowed into the soil gave the highest nitrate content in the soil for this period, 
both in 1927 and in 1928. The nitrates formed from the decomposition of 
velvetbeans and cowpeas were about the same in 1927, but cowpeas gave a 
higher nitrate content in the soil in 1928 than did velvetbeans. The decom¬ 
position of beggarweed gave rise to a lower nitrate content in the soil than did 
the other planted leguminous cover crops. After the middle of June there 
was apparently no specific effect on the accumulation of nitrates in the surface 
soil attributable to the plowing under of the different summer cover crops. 
The early fall period of both years is marked by a low nitrate level in the 
soil. . . . 

“The different summer cover crops plowed into the soil had no specific effect 
on the content of well-decomposed organic matter, carbon, and nitrogen in the 
soil. The average C: N ratio of the soil was found to be 13.6 for the 0-6 in. 
depth and 14.1 for the 6-12 in. depth.” 

The base exchange capacity of decomposing organic matter, H. G. Mitxab, 
F. B. Smith, and P. B. Baowsr (Jour. Amcr. 8oc. Agron,, 28 {1986), No. 9, pp. 
753-766, figs. 7).—The authors of this contribution from the Iowa Experiment 
Station determined the base-exchange capacity and the nitrogen, carbon, and 
lignin contents of oat straw, wheat straw, Sudan grass, cane sorghum, fiax, 
cornstalks, millet, hemp, soybeans, alfalfa, sweetclover, and red clover in the 
mature plant materials before composting and in the residual material after 
210 days of decomposition. 

“Mature plant materials differ greatly in the base-exchange capacity. The 
base-exchange capacity of 12 plant materials was significantly correlated with 
their lignin contents, and highly significantly correlated with their nitrogen 
contents. No correlation was found between the base-exchange capacities and 
either the carbon contents, acid-hydrolyzable fractions, or the alcohol-benzone 
soluble materials of the plants. As tlie plant materials decomposed they in¬ 
creased in base-exchange capacity many times more than they decreased in 
weight or in lignin content. The base-exchange capacity of the materials 
was not found to be in the same relation to one another as they decomposed. 

“The lignin content of the plant materials disapi)cared at the rate of from 
24.71 percent in 210 days with one sample of cane sorghum to 54.8 i)ercent in 
210 days with one sample of soybeans.” 

Reclamation of white-alkali soils in the Imperial Valley, E. E. Thomas 
(California 8ta. Bui. 601 (1S36), pp. 15, figs. 4). —Reclamation experiments have 
demonstrated that white alkali, such as that found in the Imperial Valley, 
where the deep subsoils contain relatively large amounts of soluble salts con¬ 
sisting mainly of the chlorides and sulfates of sodium, calcium, and magnesium, 
and a high water table has caused the accumulation of alkali near the surface 
of the soil, can be leached out provided the drainage conditions are favorable. 
“No special treatment with materials such as gypsum and sulfur is needed. 
0[7he untreated leached plats of the experiments gave as good results as those 
that were treated and leached. The water table must be kept well below the 
root zone if good results are to be expected. For this reason good drainage 
conditions are essentiaL 
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“After the salts have been leached ont, a good seedbed should be prepared 
before seeding to any crop, and at planting lime the soil moisture should be 
sufficient to insure germination without the necessity of irrigation. The young 
alfalfa should bo irrigated frequently to prevent excessive drying out and to 
promote the downward movement of water. The soluble salts will thus grad¬ 
ually bo leached dcei)er and deeper into the subsoil and ultimately out into 
the drainage system.’* 

Kcclamatiou of black-alkali soils with various kinds of sulfur, E. E. 
THOMAS {Ifilffatdia [CaUfornia Sta.l, 10 {19o0), Ko. 5, pp. figs. 6). — 

The preparations used were (1) sulfur inoculated with the oxidizing bacterium 
TMo'bacilHis tJiiooxidnns, (2) uninoculated, finely ground elemental sulfur, 
(3) uninoculated coarse sulfur, (4) uninoculated colloidal sulfur, and (5) 
uninoculated sulfur concentrate. 

“All of the sulfurs used gave good results both in tlio laboratory and in the 
field, but the rates of oxidation were different. The rate of oxidation of sulfur 
inoculated with T. thiooxidans was greater than that of the uninoculated sulfurs 
for the first 8 weeks of the experiment. Uninoculated sulfurs with particles 
similar in size to those of the inoculated sulfur underwent fully as rapid oxi¬ 
dation after the lapse of 8 to 10 weeks as the inoculated sulfur. The rate 
of oxidation of the coarse sulfur was slower than that of any of the finer- 
grained sulfurs bcc'ause of the difference in particle size. In the course of 
time, howo\or, the coarse sulfur gave as good results as the other sulfurs. 
This was shown by the fact that IS mo. after the coarse sulfur had been 
applied, the CO^ content of the soil was reduced in each foot layer to a depth 
of 4 ft” 

With regard to practical field treatment it was found that “the soil should 
be leveled before application is made. When applied, the sulfur should be 
mixed with the soil by shallow plowing or disking, after which irrigation and 
cultivation should be as frequent as is necessary to keep the soil moist and 
weU aerated. Good drainage conditions are necessary in order that the solu¬ 
ble salts may be removed from the soil by leaching. In some cases it may be 
possible to leach the soluble salts from the root zone by the regular irrigations, 
while in other idaces it is necessary to subject the soil to heavy flooding in 
order to remove the salts,” 

Artificial manure prodiuction on the farm, W. A. Alubfcht {Missouri Sta. 
Bui. 369 (1936), pp. 12, figs. 5). —Such materials as straws, cornstalks, cotton 
hulls, and other organic residues were composted easily by adding C7.5 lb. of 
ammonium sulfate, 00 lb. of fine limestone, and 22.5 lb. of superpho.sphate per 
ton of dry matter. It was found practicable to add the mineral nutrient 
mixture “while the straw, for example, is coming from the thrower. When 
piled to a height of 0 ft. with flat top so as to take the rain, the decay will 
proceed as the moisture allows. Such composting may also be done by hand, 
but it is less laborious when the chemicals are applied through the machine 
as the thresher, which mixes them more effectively. “Farm trials of the result¬ 
ing manure warrant wide consideration of this process as a help in getting 
more organic matter into the soil.” 

[Availability of phosphates] (Georgia 8ta. Rpt. 1936, pp. 11, 12, 25, 26 ).— 
Tests in cooperation with the Tennessee Valley Authority are briefly noted. 

Soil liming investigations.—^H, The influence of lime on the sorption 
and distribution of phosphorus in aqueous and soil colloidal systems, 
J. A. Nattbl (Jour. Amct\ 8oc. Agron., 28 (1936), No. 9, pp. 740-752, figs. 4 ).— 
Continuing a series of papers already noted (B. S. R., 76, p. 164), the author 
reports upon his determinations of the titration curves of phosphoric add 
in aqueous and soil colloidal systems with the calcium and magnesium ions. 
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“The formation of calcium phosphates in aqueous solutions was as follows: 
Monobasic pH 3.0 to 5.0, dibasic pH 50 to 6.4, and tribasic above pH 6.4. The 
formation of CanP04 is transitory, and during the transition the H-ion con¬ 
centration of the solution increases. The presence of an excess of Oa in alka¬ 
line medium forms a more basic salt than the tribasic phosphate. This salt 
is probably hydroxyapatite, 3Ca3(P04)ACa(0H)s. The distribution of mag¬ 
nesium phosphates was quite similar to that of calcium except for the greater 
solubility of the former. The distribution of phosphates in the presence of 
CaMg(HCO -)4 was different from that of either Ca or Mg alone. The solu¬ 
bility of the phosphates over the complete range was greater where Ca and Mg 
were present than where Mg was added alone.” 

It was also found that “Oa had practically no effect on the sorption of 
phosphates by colloids of low SiOj/R-Oj, but with those of high ratio the phos¬ 
phates sorbed were greatly increased. In all cases where atmospheric COa 
was present the excess P was precipitated, but where the system was satu¬ 
rated with COa the latter was in solution. Results obtained during this inves¬ 
tigation indicate that liming acid soils causes a decrease in available P by 
increasing the sorption by the soil colloids only on soils of high SiOa/RjOa. 
This effect reaches a maximum below the Ca saturation point. Previous appar¬ 
ently conflicting data on the influence of lime on phosphate solubility appear 
to be compatible when interpreted in the light of the present investigation.” 

The value of lime in a two-year rotation on Sand Mountain,—prog¬ 
ress report {Alabama 8ta. Ciro, 75 (1936), pp. 11, figs. S).—^The most profitable 
2-yr. addition of lime with proper fertilizers was the 400-lb. per acre rate added 
in the drill. The 2,000-lb. per acre rate applied once each 10 yr. was the most 
profitable broadcast application. “Lime increased the yields of all crops in 
the rotation regardless of the kind of fertilizers used, but was most practical 
where the cotton received the proper complete fertilizer and the com received 
tlie residue from the superphosphate and muriate. . . . The most impor¬ 
tant and practical use of lime was obtained when legumes were grown in the 
rotation of cotton and com rec^ving proper fertilizers.” 

Methods of calculating fertilizer mixtures, J. F. Lttiz CNorth Carolina 
8ta. Agron. Inform. Giro. 99 (1936), pp. [iJ-f-S).—'This is a revision of a circular 
already noted (B. S. R., C6, p. 617). 

Commercial fertilizers, L. S. Wauceb and E. P. Boyce (Vermont 8ta. Bui. 
409 (1936), pp. 2S). —^This annual report (B. R. R., 74, p 15) covers the limes 
and limestones sold in 1936 as well as the fertilizers. Data concerning the 
acid-forming effects of the fertilizers were also obtained. These data showed 
that 8S3 tons of limestone would be required to neutralize the acidity developed 
by the 10,252 tons of complete fertilizer sold. 

The use of soil tests is discussed. 

ageicthttieai botaht 

Handbook of native woody plants of the United States, W. R, Van 
Debsai. (U. 8. Dept. Agr., 8oil Conserv. 8erv.^ 1936, 808’~TP-11, pp. [5]-i- 
287, pi. I).-—This handbook was prepared to assist those engaged in erosion 
control work who are being called upon to prepare lists of woody stock for 
prospective planting in various localities. 

The introduction gives a general discussion of woody plant requirements 
for erosion control, selection of species, and planting species for wildlife and 
erosion control. The alphabetical list, which takes up the greater part of the 
work, includes the range, site, habit, and type of fruit for each species, often 
with additional notes. 
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Plant material introdnced by the Division of Plant Exploration and In¬ 
troduction, Bureau of Plant Industry, April 1 to June 30, 1934 (U, 8, 
Dept, Agr., Inventory 119 {1936), pp, 38 ),—^Tliis number lists 897 lots of plant 
material introduced for testing in the United States. In many cases descrip¬ 
tive notes are included. 

Principal decisions concerning nomenclature made by the Sixth Inter¬ 
national Botanical Congress, T. A. Spbagijb (Roy, Bot, Qai d,, Kew, Bui, Miso, 
Inform,, No. 2 (1936), pp, 185-188). 

An inexpensive recording porometer, B. D. Boias and I. W. S£ 1 .man (Ann. 
Bot. [London), 1)9 (1935), No. 196, pp. 803-807, figs. 6 ).—^An improvement in the 
water reservoir used with Knight’s porometer (B. S. B., 49, p. 521) is presented, 
and a description is given of a simple, inexpensive bubble-recording apparatus 
in which records over a period of hr. are obtained by perforation of a 
paper chart by means of sparks from an induction coil. 

A simple quartz mercury arc, A. J. Aixen (8cience, 83 (1936), No. 2153, 
p. 336, fig. 1 ),—^The arc described has found many laboratoiy applications, in¬ 
cluding dark field photomicrography, studies of the effects of visible and ultra¬ 
violet monochromatic radiations on micro-organisms, and cinema filming of 
micro-organisms. 

Transpiration and pressure deficit, m, IV, F. M. Haines (Ann, Bot. 
[Lmdon), 50 (1936), Nos, 197, pp. 1-22, figs. 5; 198, pp. 283-291, figs. 2 ).— 
A continuation of this series (E. S. R., 74, p. 19). 

III. Observations by the thermopile method .—^Measurements of the trans¬ 
piration rates from leaves of Acer pseudoplatanus enclosed under pressure 
were made by a thermopile method involving a comparison of the tempera¬ 
tures of a transpiring and a vaselined leaf imder the same conditions. 

The results indicated that when an increased “pressure deficit” (difference 
between the pressure in conducting tracts and at leaf surfaces) is applied in 
this way transpiration is reduced, the reduction being relatively greater for 
the smaller deficits. A decrease in the deficit caused a very large and imme¬ 
diate increase in transpiration rate. The rate-deficit curve is definitely con¬ 
cave toward the origin, implying that deficits cannot reduce transpiration by 
their effects on the vapor pressure at the leaf cell surfaces alone but must also 
cause an increase in the resistance to water fiovv through the leaf ceil pro¬ 
toplasts. Previous results in this series are therefore confirmed. 

IV. The effect of small deficits: Apparatus and preliminary experiments .— 
“An apparatus is described for the investigation of the special effects of small 
pressure deficits on the transpiration and absorption rates of cut woody 
branches. Preliminary experiments show that the first effect of a .small deficit 
is to cause an increase in traspiration rate which is later followed by a 
decrease. Reduction or elimination of a small deficit during the initial jjeriod 
of increased transpiration causes at first a slight decrease in transpiration 
rate.” 

A simplified procedure for microprojection and photomicrography: Its 
application to the study of modifications in cellular structure by ultra¬ 
violet rays [trans. title], E. Gnuss (Bui. Mens. 8og. Linn. Lyon, 4 (1935), 
No. 7, pp. 105-109).—The apparatus described is said to allow several persons 
to observe microscopic preparations at the same time and to follow (and 
permit the photographing of) the development of cellular structures such, e. g., 
as in Spvrogyra. 

A universal culture apparatus [trans. title], F. Fuhsmann (Zentbl. BaM. 
[etc.), 2. Abt., 92 (1935), No, 8r-12, pp, 257-260, figs. 3 ).—^A culture apparatus 
with many applications is described, which provides for a continually available 
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intake of small amotmts of sterile culture fluid and for the obtaining for 
analysis of the metabolic gases set free by the micro-organisms cultured. 

The present status of the proposal to change the composition of the 
agar and temperature of incubation of the standard agar plate technic of 
the American Public Health Association, R. S. BiuxiD {Joiiv, Dairy 19 
{1936)y No. 7, pp. 493y 494).—This is an abstract of a contribution by the New 
York State Experiment Station. 

Hydrogen sulfl.de production as a differential test in the colon group, 
R. Vaughn and M. Levine (Jour. Baot., 32 (1936) y No. 1, pp. 65-7J).—This is a 
contribution by the Iowa State College. 

Physiological and cytological researches on some species of the genus 
Pythium [trans. title], R. K. Saksena (Rev. G^i. Bot., 48 (1936), Nos. 567, pp. 
156-188, pU. 7, figs. 4; 568, pp. 215-252, figs. 3; 569, pp. 273-313) .—The author 
first describes the general plan of the investigation, including the fixatives and 
fixation procedures, stains and staining technic, and culture media used in study¬ 
ing the growth conditions, cytology, and life history of P. delicnsc, P. doMryor 
mm, P. mamillatum, and P. indigoferae, the results of which are reported in 
detail. These studies included their behavior in various media and under 
various conditions, the effects of environment (temperature, pH, light v. dark¬ 
ness, various nutrients, and oxygen deficiency) on sexual reproduction, the 
hydrolytic activities of the four species, and the morphology, cytology, and life 
history, including the sporangia, sexual organs, resting nuclei, Golgi apparatus, 
chondriomes, vacuolar system, etc. A final section discusses the systematic 
position of several species of the genus as elucidated by the cytologic findings 
and the literature, and as a result of these comparisons the five species con¬ 
sidered from this standpoint are placed in the following ascending order of 
evolution: P. apJianidermatum, P. deliense, P. torulosum, P. de5arymum, and 
P. ultimum. A seven-page literature list is included. 

Physiological studies on Rhizobium.—The extent of oxidation of 
carbonaceous materials, O. R. Neal and R. H. Walecee (Jour. Baot., 32 
(1936), No. 2, pp. 183-194, figs. 7).—Continuing these studies at the Iowa Experi¬ 
ment Station (E. S. R,, 74, p. 214), B. meliloti and B. japonicum were cultured 
in media containing comparatively small amounts of various carbonaceous 
substances. Measured at regular intervals for 24 hr., the rate of oxygen con¬ 
sumption increased consistently until about one-third of the theoretical amount 
required for complete oxidation of the carbohydrate was consumed. At that 
stage of dissimilation there was an abrupt decrease in the rate of oxygon con¬ 
sumption and in the respiratory quotient, interpreted as a change from car¬ 
bohydrate metabolism to a protein or fat metabolism. Though the character 
of the dissimilation process and the intermediate and end products were not 
investigated, it appeared possible that a large part of the carbohydrate not 
accounted for by the oxygen consumption was used in the formation of new 
cell substance. 

B. japonicum, usually regarded as a slow grower, consumed oxygen (or 
grew) much more rapidly on a substrate containing arabinose than on one con¬ 
taining glucose, and its growth rate on this medium compared favorably with 
that of jR- meliloti on substrates containing glucose or mannitol. 

The synthesis of G-vitaminlike substances by fungi and bacteria, 1 
[trans. title], K. Beenhaueb, B. Goelich, and E. Kocheb (Biocliem. Ztschr., 
286 (1936), No. 1—2, pp. 60-65). —^The substance referred to was formed by the 
action of Aspergillus niger on cane sugar solutions. Reference is made to a 
similar substance reported in the literature as due to the symbiotic action of 
yeasts and acetic acid bacteria. 
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The origin of new types of imperfect fungi from interspecific co-cul¬ 
tures, H. N. Hansen and R. E. Smith (ZmtU. Bakt. [e/c.], 2 Aht, 92 
(193o), No. 8-12, pp. 272-279, figs. 6). —^In this study by the University of Cali¬ 
fornia, two of the most stable and well characterized species of Botrptis (B. 
aim and B. ricini) were grown together in cocultures and their progenies 
analyzed by single-spore methods in many culture series. By repealed single 
sporing and selection from the aberrant cultures obtained, three types wore 
segregated which appeared sufficiently distinct to be considered new varieties 
or even now species. These types remained constant through five single¬ 
spore culture series, while the contemporaneous series of cultures from the 
original parents did not vary. 

It is suggested that the production of these aberrant homotypes may be due 
to gene changes induced in some way by interspecific anastomosis. 

Plant tissue cultures from a hormone point of view, X Bonner {Natl. 
Acad. 8ci. Proc., 22 (1936), No. 6, pp. 426-430). —Tests are described in which 
parenchymous tissues from the cavity lining of young bean pods were made 
to undergo both cell division and cell enlargement in the dark in the presence 
of growth-promoting material obtained from plant tissue extracts, particularly 
from green parts. Similar effects were unobtainable with pantothenic acid. 
The giviwth factor involved was found unlike vitamins Bi and Ba or the auxins 
in chemical properties. The cultures are thought by the author to represent 
closer approach to true plant tissue cultures than other attempts thus far 
reported. 

Atomic dynamics of plant gro^vth, G. Hpvesy, K . Lini)ebstr0m-Lanq, and 
C. Olsen {Nature [London], 137 (1936), No. 3454 , pp. 66, 67, fig. I).--Using the 
method of isotopic (radioactive) indicators, the authors* experiments with maize 
are believed to show clearly that the phosphorus atoms of the leaves are present 
in a mobile state, and that during growth a continuous interchange of phos¬ 
phorus atoms takes place between the different leaves. The data also indicate 
three intermediate stages in the phosphorus uptake of the plant and an increase 
in the ratio of “radioactive” to total phosphorus with time. 

The fact that the easy exchangeability already found for lead (present only 
incidentally in plant tissues) is now determined for phosphorus (one of the 
chief plant constituent.s) is believed to indicate that the authors were dealing 
with a general property of plant constitution. 

On the influence of ultra-violet rays upon the frequency of nuclear divi¬ 
sion in plants, N. Takamine {Cpiolof/ia, 6 (1935), No. pp. 4ii-456, figs. 6 ).— 
When root tips of Vicia faba were exposed to ultraviolet rays from a quartz 
mercury lamp the number of nuclear divisions was greater on the aide of the 
ray source during the first few hours, progressively increased to a maximum, 
after which (at from 2 to 3 hr.) the number began to decrease and finally 
fell below the normal frequency. A tendency to recover the normal frequency 
became recognizable after from 3 to 2 days if the material had not been exposed 
too long. When the material was exposed to wavelengths of from 2,635 to 
2,537 a. u. no increase in the number of nuclear divisions occurred, but rather 
a decrease, although a tendency to recover was recognizable after a time. On 
exposure to 3,655 a. u. for 3 hr. the frequency of division was above normal 
for a time and then fell below. This was in marked contrast to the effects 
of from 2,536 to 2,537 a. u., where the frequency of division was below normal 
from the moment of exposure. 

The influence of light on the reactability of plants to growth substance 
[trans. title], F. Laibach (Jafirl. Whs. Bot., 83 (1936), No. 2, pp. 324-339, 
figs. 5). —^By darkening certain plant organs basipetal growth was promoted 
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therein. This growth promotion is said to depend on raising the reactahility 
to growth substance, which is conditioned by a substance produced by the plant 
in the dark but not in the light. 

Skatole as a growth-promoting substance, J. Gloves (Nature [London], 
JSy (1936), No, SffSO. pp 820, 821 ).—^Experiments with oat coleoptilcs suggested 
that skatole may act in the plant as a growth-promoting substance. Both ska¬ 
tole and j8-indole-acetic acid were observed to bo markedly light-sensitive. 

Absorption and movement of synthetic growth substances from soil as 
indicated by the responses of aerial parts, A. B. Hitchcock and P. W. Zimmeb- 
MAH (Contrib. Boyce Thompson Inst., 7 (1985), No. 4, pp. 447-476, figs. 4 ).— 
Applications of heteroauxin or of indolepropionic, indolebutyric, naphthalene- 
acetic, phenylacetic, or phenylpropionic acids to the soil induced responses in 
tomato and tobacco similar to those described as following applications in 
lanolin, water, or oil to the aerial plant parts (E. S. R., 73, p. 758). Bending, 
proliferation, and rooting responses on stems and leaves and the inhibition of 
lateral bud growth were used to detect the growth substances at a distance 
from the region of application and to determine the relative rates of absorption 
from the soil and the movement through the aerial parts. 

With minimum active amounts of growth substance, absorption from the 
soil was delayed or prevented under conditions greatly reducing water loss 
from the plant, but with larger amounts absorption was only delayed. Absorp¬ 
tion occurred through both intact and injured roots. Responses induced by 
lanolin preparations applied to aerial parts were not influenced by atmospheric 
conditions in the same manner as the responses from soil treatment Since 
the type and degree of formative response depended on the application method, 
it was concluded that the true sensitivity of an organ or tissue to the growth 
substance cannot be determined until the factors affecting penetration and 
transport of the substance from the application to the response region have 
been properly accounted for. 

Under optimum conditions the upward rate of movement of these substances 
in tomatoes was over 47 cm per hour, and living cells were not essential for 
their transport Movement upward was faster than downward, and in both 
cases faster through intact than through dead tissue. Tliere was no appreci¬ 
able longitudinal movement through the bark of tobacco stems. A strictly 
polar movement of the growth substances was not observed in stems or leaves 
of tobacco or tomato. It is believed that when applied as aqueous solutions 
these growth substances move longitudinally in the xylena. Success in inducing 
responses at distant points with active aqueous preparations appeared to de¬ 
pend on whether penetration to the transpiration stream had been effected. 
With respect to this lack of polar transport and ease of movement throughout 
the plant, the crystalline growth substances resemble ethylene gas. 

Bending of the stems was the most sensitive response to the growth sub¬ 
stances. Bonding toward light took place sooner with a distinct one-sided 
illumination, but light is not essential to stem bending, since it occurred also 
in darkness This response to light has not been reported previously. By 
applying growth substances to the soil, flowering of Turkish tobacco was ac- 
c^erated by from 3 to 5 weeks. A retarded growth was not associated with 
this premature flowering, and optimum amounts for flowering were much less 
than for rooting. This influence of these growth substances on flowering has 
not been reported before, but the results confirm to a certain extent the pub- 
li^ed work with sex hormones on various plants. 

The significance of these studies in relation to absorption and transport of 
materials in general and to certain practical applications in the rooting of 
cuttings is discussed. 
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The elimination of mineral substances by plant roots [trans. title], A. 1. 
Achbomeesio (Ztschr. PflafiAmemahr,, Diingung u. Bodcnic,, Jfi {1936), No. 3-4, 
pp. 156-186, figs. 2 ).—^As a result of this study, the author places all plants in 
one or the other of two groups on the basis of the elimination of mbioral sub¬ 
stances by the roots. To the first group belong plants (e. g., Gramineao and 
root, tuber, and vegetable crops), the roots of which under normal growth condi¬ 
tions do not oliiniuate i)hosphoric acid or other mineral biibstaiices. In the 
second group (e. g., legumes and oleiferous plants) the elimination of these 
substances occurs as a normal physiological function. Plants of the first group 
are characterized by an accumulation of carbohydrates and an approximately 
neutral reaction of the sap, and those of the second by that of proteins and fats 
and an acid sap. The physiochemical and physiological ramifications and 
significance of the findings and their application to fertilizer practice are 
discussed. 

Excretion of amino acids from the root nodules of leguminous plants, 
A. I. VntTANEN, T. Laine, and S. v[03sr] Hausen {Natme ILoddoiil, 131 {1936), 
No. S459, p. 277).—^Evidence is presented confirming the idea that amino acids 
are excreted from the root nodules, and not at all or in negligible amounts 
from the roots. 

Carbonic anhydrase and photosynthesis, G. O. Bukb {Uog. Soc. [London], 
Proc., 8e7\ B, 120 {1936), No. 816, pp. 4^-41 ^)^—^The observed rate of photo¬ 
synthesis by green plants was found to be far greater than the rate of un¬ 
catalyzed hydration of COz. The constants for the latter reaction are taken 
from extensive published work done in studies on carbonic anhydrase in animal 
tissues. 

Preliminary experiments with ground leaf tissues have failed to demonstrate 
the presence of a catalyst for COa hydration, and these findings throw doubt on 
the view that (X)a must become hydrated to HaCOs before reacting with 
chlorophyll. 

Determination of the chloroplast pigments of plants, A. E. Mubneek 
{Science, 83 {1936), No. 2153, p. 327).—This contribution by the Uni\er&ity of 
Missouri calls attention to important details in technic. 

Tissue cultures of spermatophytes, G. D. LaRue {Natl. Acad. 8ci. Proc., 
22 (1936), No. 4i 201-209 ).—^Pieces no more than 0.5 mm in length, cut from 

immature embryos of dandelion, wild lettuce, oxeye daisy, and tomato, were 
grown into complete plants in culture and shown to be capable of subsequent 
growth in soil. The technic, results, and significance of the study are discussed. 

Further thermoelectrical investigations of the transpiration stream in 
trees [trans. title], B. Hubeb and B. Sohmiot? {Tharandtcr Forstl. Jahrl)., 87 
(1936), No. 5, pp. 369-4^2, figs. 28 ).—^Tlie rates of the transpiration current in 
different deciduous trees, studied by the thermoelectric method here described, 
were shown to have three types of distribution in different parts of the tree, viz, 
the oak type (the rate decreasing toward the tips of the stem, branches, and 
twigs), the birch type (the reverse of the oak), and the type in which there is no 
significant or uniformly directed difference in rate in various parts of the tree. 
The majority of species tested belonged to the oak type. Ring-pored and diffuse- 
pored trees and day and night fiuctuations in rate are compared, and the process 
in conifers is briefiy discussed. 

Relationships between stomatal opening, light intensity, and light wave¬ 
length [trans. title], H. Habms {Planta, Arch. Wiss. Bot., 25 (1936), No. 2, pp. 
155-193, figs. 15 ).—^The stretching and the first part of the motor phases of 
stomatal opening were not dependent on light intensity. Only with the attain¬ 
ment of a definite degree of opening did the stomatal reaction become affected. 
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As to the effects of wavelength on the stomata of the lower leaf surface of 
Heliantlius amiuus^ Calla dethiopica, Pclavgoniuni ffonale, and Ricinus oonmwniB, 
the blue, green, and orange-red lights were equally active, while the blue and 
green lights were equally active on Yicict folxi and Tradescantid albiflord (orange 
red being less so). In all plants tested, red liglil evoked smaller stonuital open¬ 
ings than any other wavelengths. With respect to the stomata of the upjper 
leaf surface of Helianthus and RUiuiis, the green showed no more activity than 
the blue light, the orange-red less than the green, and the red light caused only 
limited opening or none. By from 4- to 14-day adaptation of the stomata to blue 
and red light it was possible to change the influence of red light on stomatal 
movement in relation to the blue. The stomata in white areas of variegated 
pelargonium must be irradiated by the green or orange light at l-fl to twice the 
intensity of the blue light to attain a similar degree of opening. 

Effects of nitrogen supply on rates of photosynthesis and respiration in 
plants, K. C. Hamneb (Hot. Gaz,, 97 (1936), Ko. pp. 7U-764)—The purpose of 
this study was to determine the rates of photosynthesis and respiration of leaves 
attached to the plant, and of whole plants grown under different conditions of 
nitrogen nutrition, when such plants were subjected to various changes in the 
relative planes of nutrient supply. The test plants wore tomato and wheat. 

With respect to respiration, the same general results were obtained with both 
species, there being a marked increase in the rate following application of nitrate 
provided there was an initial carbohydrate reserve. The rate was roughly 
proportional to the amount of such carbohydrate content, and this was true for 
either leaves or roots. It was clear that a relatively high photosynthetic rate 
could be maintained by leaves low in soluble forms of nitrogen, relatively low 
in chlorophyll, and relatively high in carbohydrate content of the cells. 

Roughly quantitative measurements of some of the compounds were made, and 
the apparatus described and used for determination of the OO 2 output and intake 
by the plants proved adequate, but detailed chemical analyses were not available 
for the experiments presented. 

The influence of the tension of oxygen on the respiration of rhizobia, C. E. 
Geobgi and P. W. Wilson (Arch, MikroUoh, 4 (1933), 2fo, 4 , pp, 543-^64, figs, 
12), —^From cultures of Rhisol)ium trifoUi, R. Jeguminosarum, R, meliloti, and 
R. japonicum grown in the Novy-Soule type of respiration apparatus at the Uni¬ 
versity of Wisconsin, the respiratory quotient, the percentage of glucose con¬ 
sumed, and the carbon of the glucose used that appeared as OO 2 carbon were 
calculated. With the first three species the glucose used, the respiratory rate, 
and to some extent the glucose appeiU'ing as GOj, increased with increasing 
oxygen potentiaL About 60 to 80 percent of the carbon in the glucose appeared 
in the CO 2 produced. All cultures had a respiratory quotient near unity, which 
was independent of the oxygen potential. The respiratory quotient of R, lcgu~ 
minosarum was inclined to be erratic. With R, jdponicum, the respiratory rate, 
total oxygen consumed, and total CO 2 produced were much lower than for the 
other species. The glucose used Increased with decreasing oxygen potential, and 
there appeared to be a small increase in the respiratory rate under the higher 
oxygen tensions. 

With all the organisms, excellent fermentation of glucose with a high conver¬ 
sion into CO 2 was observed under low oxygen tensions (5 percent or less), pro¬ 
vided the absolute quantity of this gas was present in excess of the requirements 
of the organisms. 

Storage and germination of seeds of aquatic plants, W. G. Muenscheb 
(iR’ew York] Cornell Bui. 652 (1936), pp, 17).—The results of germination 
tests on seeds of 4S species of aquatic plants after various treatments indicated 
that storage in water just above the freezing temperature is the best of the pro- 
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ceduros tested for insuring viability and rapid germination in most of the species 
tested. Most of the species failed to germinate after from 2 to 5 mo. in water at 
room temperature. Except for Vallistieria, Orontium, and Nasturtium^ seeds so 
treated entered a rest period but could be induced to germinate subsequently 
after chilling for 30 days. Most species failed to germinate after from 2 to 5 mo. 
in dry storage at from 3" to 3® C. or at room temperature. 

GENETICS 

The inheritance of screw tail in cattle, B. Knapp, Jb., M. W. Emmel, and 
W. F. Waed (Jour, Heredity, 27 (19B6), No, 7, pp, 269-271, figs. 2).—The kinky- 
taUed character due to the fusion of a pair of coccygeal vertebrae in Bed Polled 
cattle as noted at the U. S. D. A. Bureau of Animal Industry station at Brooks- 
ville, Fla., is described. The character seemed to behave as a single Mendelian 
recessive. 

Artificial production of the fabulous unicorn, W. F. Dove (8ci. Mo,, 
(1936), No. 5, pp. 431-436, figs. 4)- —^Description is given of the transplantation 
of horn-forming tissue to other locations on the body and the production of 
unicorn cattle by transplantation of the horn bud on to the skull. 

Studies of inheritance in lop-eared rabbits, W. E. Castle and S. C. Reed 
(Genetics, 21 (1936, No. 4^ PP- 297-309). —^In a study of the inheritance of the 
lop-eared character in rabbits, a male with ears measuring 24 cm at 120 days 
of age was mated with females of several breeds, such as Blue Beveren. New 
Zealand Bed, and an English-Dutch race ha^ Ing oar lengths from 11 to 13.5 cm. 
In general, the ear length of the 65 Fis born to 11 dams was related to the 
ear length of the dams, ranging from 11.5 to 19.5 cm. The Fa and backcross 
progeny supported the multiple factor hypothesis for inheritance of ear length, 
which supposes a blending inheritance based on the action of numerous genes 
located in different chromosomes with independent segregation. The does with 
the shorter ear lengths were less homogeneous than those with the longer 
ears. Attention is called to the corr^tion between ear length, ear width, 
and body size. 

Inheritance of umbilical hernia in rats, L. A. Mooke and P. J. Schaible 
(Jour. Heredity, 27 (1936), No. 7, pp. 272-230, figs. 2). —^Among matings of albino 
rats at the Michigan £xi)criment Station, umbilical hernia appeared. In a 
study of the inheritance of the condition, there were produced 1,058 animals 
of which 414 had hernias of varying size. By selective inbreeding of herniated 
stock, the i)crcentagc of umbilical hernia was increased from 2.7 to 71.2. The 
mode of inheritance was evidently blended or due to multiple factors not sex- 
linked. Variations in the occurrence of herniated progeny are discussed, in¬ 
cluding a suggested relation of the condition to sex. Of 789 individuals pro¬ 
duced by parents with herniated blood, 43.0±1.18 percent were males. 

The occurrence of albino and spotted rats under feral conditions, 
A. SviHLA (Amer. Nat,, 70 (1936), No. 729, pp. 403, 404)- —^..Utention is called to 
the prevalence of albino and spotted rats occurring and increasing on the 
island of Lanai under feral conditions. It is pointed out that the size of the 
Mand and linkage of the stocks promotes inbreeding, and that there is no 
natural elimination because of the imusual characters. 

Shifts in expressivity in the heterozygote of a dominant lethal gene in 
the mouse, C. V. Greien (Jour. EwpU Zool., 73 (1936), No. 2, pp. 231-262, figs. 
9).—Study is reported on the number of caudal vertebrae in mice of the species 
Mus musculus carrying the T gone for brachyury in different crosses. The 
brachyuric strain of the Roscoe B. Jackson Memorial Laboratory, Bar Harbor, 
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Maine, is variable in the number of caudal vertebrae but averaged 8.28di0.36. 
When crossed with another strain of the same species, the brachyuric Fi hybrids 
had an average of 10.00±0.39 caudal vertebrae. The number of caudal verte¬ 
brae was further increased in hybrids produced by mating brachyurics with 
the hactria 7 iU 8 species to 21.29±0.47. Little increase in the number of verte¬ 
brae of the brachyuric progeny was brought about in subseq.uent backcrosses. 
The variations in the expression of the T gene in difCorent strains is considered 
due to the effect of dominant modifying genes. One such factor which modided 
the expression of the T gene toward the normal recessive condition was con¬ 
tributed by the normal musoulus strain, whereas a larger number of modifiers 
were derived from the Ixictrimiua strain. The difference in the average number 
of caudal vertebrae of 80.86±0.10 in tt mice of the Jf. muaculus species and 
2o.30±0.07 for the hactrianus species is considered due to four genes. 

An outcross of brachyuric and yellow mice showed that the two genes, Av 
for yellow coat and T for brachyury, which are both lethal when homozygous, 
could be carried in the heterozygous condition by the same animal. 

A. mosaic (dark-eyed intense-pink-eyed dilute) coat colour of the 
house mouse, H. W. Feldman (Jour. G&iet., 30 (19S5), No. S, pp. S8S-S88 ).—^The 
author describes the occurrence of 2 mosaics for dark-eyed intensity and pink¬ 
eyed dilution in the house mouse. These were produced among the 63 progeny 
of parents which were hybrids between a pink-eyed self-stock and a dark-eyed, 
piebald, nonagouti mosaic stock. The latter carried dominant anemic white 
spotting. Aberrant chromosome division in the somatic tissue is suggested 
as the explanation. When mated together 13 young were produced, and there 
were nearly 500 progeny in other matings, including sire to daughter, but there 
were no mosaics. 

Linkage of pink-eye and albinism in the deer-mouse, F. H. Glabk (Jour. 
Heredity, 97 (1936), No. 7, pp. 259, 9dd).-—The progeny of mice produced by 
crossing pink-eyed and albino mice back to pink-eyed albinos were classi¬ 
fied as 12 agouti, 62 pink-eyed, and 78 making up the two classes albinos and 
pink-eyed albinos, both of which are phenotypically alike. The crossover 
percentage was 15.8=!:1.99. Attention is called to the homologous nature of 
the genes for albinism and pink-ej’ed dilution of the Norway rat, tlie house 
mouse, and other mice. 

Linkage studies in the rat, B. Roberts and J. H. Qutsenberey (Amer. Nat, 
70 (1936), No. 729, pp. 395-399, fig. 1). —^Data are reported from the Illinois 
Experiment Station on the characteristics of the progeny from matings of 
diheterozygotes to double recessives, and from matings between heterozygotes, 
which showed that the gene for dilution in the rat (B. S. R„ 62, p. 822) recom¬ 
bines independently of the genes for hair and hairlessness, agouti and non¬ 
agouti, self color and hooded, and red eye and dark eye in the rat. Data on 
tests of linkage between other characters in the rat are also presented. 

[The genetics of the fowl.~IV,] Linkage relations of crest, dominant 
white and frizzling in the fowl, D. 0. Wabben and F. B. Hxyrr (Amer. Nat, 
70 (1936), No. 729, pp. 379-394). —^Data bearing on linkage of the genes for the 
incomplet^y dominant characteristics of crest, dominant white, and frizzling 
in the fowl, obtained at the Kansas and Minnesota Experiment Stations, are 
presented in continuation of this series (E. S. B., 69, p. 31). 

In backcrosses of the double heterozygotes for crest and dominant white to 
double recessives, there was found to be considerable variability in the crossing 
over in different families, but the average for 1,984 gametes produced by both 
sexes was 12.5 percent. The crossing-over percentages between the dominant 
white and frizzle genes was 17.1 percent and between the crested and frizzled 
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genes was 29.4 percent, based on 1,105 and 677 gametes, respectively. No double 
cross-overs were found among 284 gametes in backcross matings of triple 
beterozygotes to triple reces&ives, altbongli six were theoretically expected if 
crossing-over in one region did not interfere in another region. The failure 
of double cross-overs to appear was also confirmed by the map distances for 
the three genes arranged in the order Or-I-F. Although differences were small, 
there was evidence that greater amounts of crossing-over occurred in females 
than in males. 

A study of the relation of cerebral hernia to crest in different types of 
matings supported evidence that it is ordinarily due to the homozygous expres¬ 
sion of the crest gene, but many irregularities were found. The hernia may 
appear in the heterozygote or be suppressed in the homozygote. Characters 
independent of the Cr-I-F linkage group are tabulated. 

Genetics of the fowl.—V, The modified Frizzle, F. B. Hxjtt {Jour, 
Genet., 32 (1936), No. 2, pp. 277-285, pi. 1).—Continuing the above series of 
studies, the occuri'ence of a recessive autosomal gene which causes partial 
suppression of the frizzled plumage of heterozygous Frizzles is noted. This 
gene is independent of the gene for frizzling, and a symbol of mf is proposed 
for it. This modifier when homozygous is manifested in all birds heterozygous 
for frizzling and in about 40 percent of those homozygous for frizzling. The 
modified beterozygotes may show only a slight ruffling of body feathers but 
always have abnoimal wing feathers, while the modified homozygotes show 
less curling of feathers on all parts of the body. This gene is apparently widely 
distributed among domestic fowls. 

[Inuunnogenetic studies of dove and pigeon species] (Jour. Birpf. Zool., 
73 (1936), Nos, 1, pp. 85-108, fig. 1; 2, pp. 285-S18). —^Results are reported in the 
following papers from the Wisconsin Experiment Station: 

Immwiogenetic studies of species and of species hybrids in doves, and the 
separation of species-specific substances in the backcross, M. R. Irwin and L. J. 
Cole.—A study of the species serological relation between the Ring dove and 
the Pearlneck and Fi hybrids between them, employing serum from rabbits 
immunized to the red cells from each of tlie three groups, showed a now sub¬ 
stance not pixisent in either of the parents in the c^ls of the hybrids. This 
emphasizes the complexity of the composition of the red cells and difficulties 
encountered in seperation. 

Immunogenetic studies of species and of species hybrids in pigeons, and the 
separation of species-specific characters in backcross generaUon% M. R. Irwin, 
L. J. Cole, and C. D. Gordon; Immunogenetic studies of species and of species 
hybrids from the cross of OoJumba livia and Streptopelia riwria, M. R. Iiwin 
and L. J. Cole.—^In serological studies on tlie common ingeon, Columba livia, 
and the domestic ringdove, ^trcptopelia risoria, and crosses between them; 
and the common pigeon, C. livia, and the triangular spotted pigeon, C. guinea, 
and crosses between them, the results weie similar to those noted in the above 
paper in that tlie different species possessed in their erj^throcytes biochemical 
components in common and, in addition, components characteristic of each 
species. The corpuscles of the Fi birds contained substances common to both 
parents and, in addition, new substances not present in the cells of either 
parent, thus emphasizing the quantitative nature of the genetic factors 
controlling the biochemical composition of the red blood cells. 

KeproducUon of the bank vole (Evotomys glareolus, Schreher), I, BE, 
(Roy, 8oc, ILondon^, Phil, Trans., 8er. B, 226 (1936), No. 531, pp. 71-120, pis. 6, 
figs, 15), — A detailed description is given of the phenomenon associated with 
reproduction in the female and the male bank vole in the two following 
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papers: (1) The Oestrons Cycle of the Female, by P. W. Rogers Brambell and 
1. W. Rowlands; and (2) Seasonal Changes in the Reproductive Organs of the 
Male, by I. W. Rowlands. 

Effect of light on reproductive cycle of Peromyscus leucopus novebora- 
censis, W. L. Whitaker (8oc, Expt. Biol, and Med. Proc., 34 (13S6), No. S, 
pp. 329, 330, fig. i).—In a study of the effect of light on the sexual cycle of 
Pcromysciis, it was found that a group exposed from 13 to 18 hr. daily to 
illumination from a sun lamp from September 23 to December 26 was 6 to 8 
weeks ahead of a control group in appearance of The sexual season as meas¬ 
ured by the descended or enlarged testes and open vagina. 

Light regulation of sexual activity in the male sparrow (Passer domes- 
licus), a M. Rhjey (8oc. Ewpi. Biol, and Med. Proc., 34 (1936), No. 3, pp. 
S31, 332). —^Exposure of sparrows to additional light in November stimulated 
spermatogenesis and changed the bill color to that of the sexually active bird. 
On the other hand, only Juvenile birds were affected by similar light treatments 
starting on September 30. Thus, a seasonal rhythm as well as the environ¬ 
mental effect on the sexual cycle was evident. 

Reaction of rat mother to retention of near term dead fetuses, A. M. 
Cbosman (Soe. Ejpt. Biol, and Med. Proc., 34 (1936), No. 3, pp. 360-^62).—The 
results of several experiments in which near-term dead fetuses were left in 
the uterus or placed in the abdominal cavity of the rat demonstrated that such 
do not necessarily result in the death of the mother. 

The comparative behavior of mammalian eggs in vivo and in vitro.—H, 
The activation of tubal eggs of the rabbit, G. Pincus and B. V. Enzmann 
(Jour. Expt. Zool, 13 (1936), No. 2, pp. 195-208, figs. 2).—Continuing this series 
(E. S. B., 75, p. 193), study was made of the stimulation and dev^opment of 
the rabbit ovum in vitro by fluids free of sperm or containing dead spermu 
Dispersal of the follicle cells was caused by a heat-labile substance in the sperm 
or by trypsin solution. Polar body formation was induced by hypertonic solu¬ 
tions or by a temperature of 45® to 46® 0. Parthenogenetic development in 
vivo was induced by injecting sperm exiiosed to ultra-violet irradiation into the 
upper portion of the fallopian tube following mating with a sterile buck. 

Influence of elimination of spermatocytes on the development of the 
male secondary sex characters [trans. title], S. A. Ivanova (Iwanowa) 
(Biol. ZTiur., 3 (1934), No. 3, pp. 508-S12, figs. 8; 6cr. als. p. 5J2).—Destruction 
of the germinal epithelium of white rats by X-rays indicated that the male 
hormone was produced in the complete absence of germinal tissue from the 
interstitial tissue or the Sertoli cells. 

Mammary gland development in the hypophysectomized albino rat, 
R. P. Reecse, C. W. Turner, and R. T. Hill (8oc. Expt. Biol, and Med. Proc., 
34 (1936), No. 2, pp. 204-207). —In studies of the relation of the pituitary to 
mammary gland development at the Missouri Experiment Station, 5 immature 
female and 4 immature male rats were hypophysectomized and injected with 
25 to 500 international rat units of benzoate of hydroxyestrin (Progynon-B) 
per day from 15 to 45 days. There was no evidence of mammary gland growth, 
although control a n i m als with pituitary glands and similarly treated devel¬ 
oped an extensive duct system with numerous end buds. 

Non-effect of estrogenic hormones on mammary gland of hypophysec- 
tomized guinea pig, E. T. Gomez and C. W. Tdenbr (8oc. Bxpt. Biol, and 
Med. Proc., 34 (1936), No. 3, pp. 320-322). —^Injections at the Missouri Experi¬ 
ment Station of estrogenic hormones for 20 to 65 days into nine hypophysecto¬ 
mized guinea pigs stimulated extensive nipple development, but the mammary 
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duct system failed to grow except in four animals incompletely hypopbysec- 
tomized. 

Function of pituitary grafts in mice, R. T. Httx and W. U. Gardneb (Soc. 
JSwpt Biol, and Med. Proc., 34 (W36), Xo. 1, pp. 7S, 79). —^Intra-tcsticular grafts 
of pituitary tissue in 2 hypophysectomized mice were found to maintain the 
normal function of the genital organs and, in one case, an orarian graft in 
the testes. 

Reaction of anterior pitnitaries of immature female rats to injections 
of various amounts of oestrin, J. IVl. Wolfe and C. S. Chadwick (Soc. Expt. 
Biol, and Med Proc., 34 {1936). Xo. 1. pp. 56-58 ).—^Injections of doses of 10 and 
200 units of oesirin for 5 and 10 daj's in different series into immature rats 
caused degrannlation of the eosinophiles and basophil es of the anterior pitu¬ 
itary glands, although more oestrin and more time were required for the effect 
on the eosinophiles than on the basophiles. The degranulated cells appeared 
to give rise to chromophobes. 

On the influence of oestrin injections on the balance between the pre- 
liypophyseal gonadotropic hormones of the male rat, A. Lipschutz {Quart 
Jour. KJtpt Pinntol., 25 (1935). Xn. 2. pp. 109-120, fiqs. 3 ).—^The administration 
of urine from pregnant mares to adult male rats diminished the luteinizing 
faculty of the anterior lobe of the hypophysis as determined when the hy¬ 
pophysis was subsequently administered to immature females and the results 
compared with those obtained from the administration of hypophysis from 
untreated normal males to immature females. Oestrin injections in adult 
males caused a disturbance in spermatogenesis. 

Ovaries of immature female rats receiving pregnancy urine extract and 
combinations of pregnancy urine extract and oestrin, J. M. Wolfe {fSoc. 
Eatpt. Biol, and Med. Proc., 34 {1936). No. 1, pp. 26-29 ).—^Data arc presented on 
the effect of administration of the anterior pituitary-like substance from preg¬ 
nancy urine (Follutein), alone and in combination with oestrin, on the size of 
the ovaries and corpora lutea of immature rats. The results showed that the 
oestrin injections augmented the action of A. P, h. on the weight of the ovaries 
by causing an increase in the size of the corpora lutea. 

Prolongation of the corpus luteum in the pseudopregnaut rabbit, W. M. 
Allen and G. P. Hitkel {Science, S{ (1936). No. 277?, pp. 161, 76?).'-—Injection 
of oestrin prolonged the duration of corpora lutea for as long as 25 days after 
sterile mating. When the ovaries wore removed, lactation occurred and in a 
few cases nesting. 

Reactions of iiiiniaturo rabbit ovary to gonadotropic extracts, G. Baih- 
MAN (Soc. Expt Biol, and Med. Proe.. 34 (7,9,16), Xo. 7, pp. 33-37 ).—Studies are 
reported on the effect on the ovary of administering extracts of sheep anterior 
pituitary and oestrin-free extracts of pregnancy urine to 15-, SO-, 45-, (50-, and 
90-day-old rabbits. After 15 days’ treatment, the youngest group to show 
responses was 45 days old. Several well-formed corpora lutea were present in 
some of the ovaries of these animals, and large luteinized polyhedral cells were 
present in the ovarian stroma of others. The appearance of the polyhedral 
cell type is apparently normal, but it disapi)oars following hypophysectomy. 
Progestational uterine reactions were also noted. In very young rabbits, 
gonadotropic extracts may produce corpora lutea without the progestational 
uterine reaction. 

Action of oestrin on the vagina during lactation, M. Votquenne {8oc. 
Eoapt. Biol, and Med. Proc., 34 (7936), Xo. 3, pp. 207, 208 ).—^Injections of doses of 
oestrin greater than one rat unit into lactating animals caused epithelial 
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keratulizatioii of the yagina characteristic of oestrin. The anti-oestral action 
of corpora lutea of lactation was observed when doses of less than one rat unit 
were administered. 

Local uterine growth in untreated ovariectomized rabbits, S. R. M. Ret- 
NOLDS and S. Kaminesteb (Soc, Expt. Bioh and Med. Proc., 34 {1936), No. J, 
pp. 69. 70).—By attaching pellets within the uteri of pseudopregnant ovari- 
ectomized rabbits, it was found that the physical distention was a potent 
stimulus for the local growth occurring during pregnancy in view of the fact 
that any possible hormonal influence from the ovary was eliminated. 

The physiology of pregnancy in the rat: An hormonal investigation into 
the mechanism of parturition. Rflect on the female rat of the ante-natal 
administration of oestrin to the mother, A. M. Hain {Quart. Jour. Expt. 
Physiol., 25 (1933), No. 2, pp. 131-143, pi. 2). —Ptudy was made of the efiCect on 
pregnant rats of the administration of oestrin oxytocin and the anterior pituitary- 
like hormone, alone or in combinations. The results measured in 302 pregnant 
rats were somewhat irregular, but abortion, absorption, dead litters, and pro¬ 
longed gestation were frequent. The administration of placentae, hypophyses, 
uteri, and blood of parturient rats did not cause abortion. The process of 
parturition was observed under ether anaesthesia and described. 

Extraction of gonadotropic factors from the blood. Improved technic, 
R. T. Feaxk and U. J. Salmon {8oc. Eispt. Biol, and Med. Proc., 34 {1936), No. 

3, pp. 363, 364).—^ refinement in the method of extracting gonadotropic and 
oestrogenic hormones from the blood (E. S. R., 75, p. 614) Is noted. Strong 
follicle-stimulating and luteinizing effects have been obtained from 40 cc of 
blood from normal women at the ninth to the thirteenth day of the cycle, 
or from castrates, as well as after the menopause. 

Bioassay of galactin, the lactogenic hormone, W. H. McShan and 0. W. 
Tuewek {Soc. Expt. Biol, and Med. Proc., 34 {1936), No. 1, pp. 50, 51, fig. J).— 
Studies of the proliferation of the crop gland of pigeons in response to adminis¬ 
tration of galactin at the Missouri Experiment Station showed maximum sensi¬ 
tivity in the region of a 50 percent ref?ponse. A pigeon unit of galactin was 
defined as the amount of hormone injected during the period of 4 days which 
will cause ^ minimum but definite poliferation of the crop glands of 50 percent 
of common pigeons weighing approximately 300 g. 

Glutathione concentration and hereditary size.—Comparative studies 
with Barred Plymouth Rock and White Leghorn embryos, P. W. Gbeqobt, 
V. S. Asmundson. and H. Goss {Jour. Expt. Zool, 13 (1936), No. 2, pp. 263-284, 
figs. 6). —Continuing this series from the California Experiment Station (E. S. R., 
74, p. 473) study of over 300 Barred Plymouth Rock and White Leghorn embryos 
of each breed incubated from 5 to ID days showed that the glutathione concen¬ 
tration of Barred Plymouth Rock embryos was slightly but consistently greater 
at all ages than for the White Leghorn embryos. The differences in glutathione 
concentration were correlated with the differential rate of cell proliferation, 
which is more rapid in the larger breeds. 

Effects of different temperatures in the incubator on the prenatal and post¬ 
natal development of the chick, A. L. Romanoff {Poultry ScL, 15 {1936), No. 

4, pp. 311-315, fig, 1). —^Data are reported on the hatchabiUty, incubation period, 
weight of eggs, mortality of brooded birds, crippled chicks, and weight at 3 
weeks of age as influenced by different incubation temperatures ranging from 
35* to 40.5* O. and from 29.5* to 41.5® after 16 days in studies at the [New 
York] Cornell Experiment Station. The results showed that temperatures in 
continuous exposure above 38® or below 37® lowered hatchability, but following 
the sixteenth day of incubation, temperatures could be lowered as much as 3* 
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without producing ill effects. High and low extremes markedly increased the 
numbers of crippled chicks. 

The artificial control of sex in mammals [trans. title], V. N. ShscdeBi 
(W. Scheodee) (BioJ, Zhur., ii (JVJi), No. 5, pp. i65-467, figs. 3; Ger. af)s., 
p. 476). —^Progress was made in the separation of X- and Y-bearing sperm 
of rabbits by cataphoresis and temperature changes. Sperm near the anode at a 
low temperature of 10® 0. and in a glycocoU solution and at pH of 7 were largely 
X-bearing, whereas at the higher temperature of 25® 0. the sperm were largely 
Y-bearing. 

HELD CEOFS 

[Field crops experiments in Georgia] (Georgia Sta. Ept. 1936, pp. 8-11, 
12-14, 19, 21, 22, 25, 39, 40, 41, 3). —^Progress results (E. S. R., 74, p. 328) 

are reported from research at the station and Mountain Substation including 
breeding work with cotton, oats, wheat, and peanuts for disease resistance; a 
variety test with potatoes; other cotton studies, including the nutrition of the 
plant, and the use of magnesium, gypsum, and sulfur in fertilizers; tests of 
com and sorghum for silage and of flax for fiber; and crop rotations. 

[Agronomic practices in soil conservation] (17. jS. Dept. Agr., Soil Conserv. 
Serv., 1935, 8G8-TP-2, pp. [2}+7, pis. 4; 1936, 8C8-TP-S, pp. 5; 8G8-TP-4, 
pp. 15; 1935, [8C8-TP-8-\, pp. 3; 1936, 8G8-TP-9, pp. 5; 8G8-TP-10, pp. 6).— 
Practical information is given in multigraphed circulars entitled Strip Crop¬ 
ping, by L. Carrier and W. V. Kell; Improvement of Permanent Pastures, and 
Grass in Soil Erosion Control, both by L. Carrier; The Role of Strip-Cropping 
in Erosion Control in the Blacklands of Texas, by E. B. Deeter; Strip Cropping 
for Sandy Loams of Region 4, and Crop Adaptability for Erosion Control Under 
Southern Conditions, both by B. H. Hendrickson. 

Effects of summer soil-conserving crops on yields of other crops: A 
summary of experimental work done in the Southern Region and nearby 
States (U. 8. Dept. Agr., Agr. Adjust. Admin., South. Region Agr. Gonserv., No. 

1 (1936), pp. IY~\-64). —^All available data secured in experiments by experiment 
stations in the South and showing the effects of summer soil-conserving crops 
on yields of succeediug crops of cotton, com, oats, wheat, and hay and the effects 
of interplanting summer soil-conserving crops on yields of com and oranges 
are summarized. 

Effects of summer cover crops on crop yields and on the soil.—^1, Yields 
of corn and sweetpotatoes following summer cover, W. E. Stokes (Florida 
Sta. Bui. 301 (1936). pp. 3-13). —Com and sweetpotatoes were grown in 2-yr. 
rotations in Florida pusley or Mexican clover (Richardia scabra, a nonlegume), 
Crotalaria striata, velvetbeans, beggarweed, and cowpeas, respectively, on a 
Norfolk medium fine sand (deep phase). Respective yields of top growth of the 
cover crops in pounds per acre of air-dry material, 8 percent moisture, for the 
period averaged 1,085, 4,552, 1,323, 648, and 1,C98. Sweeti)otatoes rotating with 
voluntary Florida pusley, 1025-28, averaged 20.8 bu. per acre, with 0. striata 
SS.9, with velvetbeans 26.9, with beggarweed 23.4, and with cowpeas 27.0 bu. 
Respective average yields of com in rotations with these cover crops, 1925-27, 
were 8.7,16 6,16.8,12, and 14.2 bu. per acre. The elfects of these summer cover 
crops on the nitrates and organic matter content of the soil are noted on page 307. 

Effects of winter soil-conserving crops: A compilation of experimental 
work on winter soil-conserving crops in the Southern Region and nearby 
States ( U. 8. Dept. Agr., Agr. Adjust. Admin., South. Region Agi\ Conserv., No. 

2 (1936), pp. 71^4-54).—This publication includes a digest of all available experi¬ 
ments with winter soil-conserving crops, published by experiment stations in 
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the South since 1910 (and in a few cases earlier), and considers the effects of 
winter soil-conserving crops, as winter legumes and rye, on yields of cotton, com, 
peanuts, pecans, wheat, sugarcane, and kale; the effects of dates and methods 
of taming under winter soil-conserving crops and liming on yields of succeeding 
crops; and the effects of inoculation, seeding methods, cutting dates, and fertiliza¬ 
tion on yields of winter soil-conserving crops. 

The value of w’intcr green manure crops, II. B. Spbaoxje (New Jersey Stas. 
Bui 609 (1936). pp. 19, fig. Z).—Effects of various winter green manures on yields 
of the following corn crop were determined, 1929-33, with each green manure 
sown each year on the same respective plats which were cropped uniformly 
to corn. The green manure crops were planted in standing corn on Sassafras 
sandy loam in late August and plowed under the following spring about May 1. 
Complete fertilizer was broadcasted yearly at the rate of 400 lb. per acre. 

Legume green manures greatly surpassed rye and wheat in improving yields 
of the following corn crop. Vetch increased grain yields 27.8 percent, crimson 
clover 15.G, red clover 14.7, sweet clover 13.7, wheat 0, and rye —4.7 percent. 
Corn stover yields were less significantly affected than grain yields. Vetch 
increased stover yields 19.1 percent, crimson clover 6.9, and rye —6 percent. The 
total corn crop, with stover and grain in terms of actual feed units for dairy 
cows, was increased 25.5 percent by vetch, crimson clover 13.8, red clover 11.9, 
sweetclover 11.3, wheat 1, and rye —4.9 percent. The value of the green 
manures was correlated closely with the total amount and with their percentage 
of nitrogen contained. Vetch plants analyzed 3w49 percent nitrogen and con¬ 
tained 133 lb. nitrogen x)er acre, crimson clover 3.03 percent and 92.4 lb., and 
rye 1.29 percent and 31.8 lb. per acre. Vetch produced tops and roots equivalent 
in yearly acre weight to 9.53 tons of fresh manure and in nitrogen content 
to 14.46 tons of manure, crimson clover 7.62 and 10.04 tons, and rye to 6.16 and 
3.46 tons of manure, respectively. 

Growth of the various green manure crops did not appreciably affect the rate 
of lime depletion or the supply of readily available soil phosphorus. Green 
manures did not prevent but apparently retarded deterioration in soil structure 
expressed as a lowering of water-holding capacity, in comparison with con¬ 
tinuous corn withouL green manures. Although green manuring failed to 
maintain the supply of soil organic matter, it retarded the rate of loss under 
continuous corn culture. 

More general use of winter vetch and crimson clover on cornfields to be 
cropped to corn the following year seem.s warranted. Broadcasting in late 
August, without cultivation to cover the seed, produced excellent stands in 3 
successive years, and is recommended as an economic planting method. 

Rates of seeding small grains and winter legumes for hay, B. P. Bledsoe 
and S. J. H.u>den (Georgia St a. Bui 194 (1036), pp. 12, figs. 4).—In rate of seed¬ 
ing experiments with oats and hairy vetch, oats and Austrian peas, and wheat 
and Austrian peas, and each crop alone, 1932-36, satisfactory yields came from 
all plats except where vetch or Austrian peas were seeded alone. Rates of 10 
or possibly 20 lb. of hairy vetch or 15 lb. of Austrian peas seemed adequate for 
combination with oats or wheat. Seeding 60 lb. of oats or wheat per acre in 
combination with a winter legume gave best yields. Wheat and Austrian 
peas yielded about as much as oats and Austrian peas. Hay of hairy vetch 
and oats contained a much higher percentage of legumes than hay of Austrian 
peas and oats. The legume content of the hay rose with the rate of seeding 
Austrian peas or hairy vetch and decreased with the rate of seeding oats or 
wheat. The relative merits of oats and wheat for hay are discussed. 
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Fertilization of alfaUa on alkaline calcareous soils, W. T. McGeobge and 
J. F. Bbeazeale {Arizona Sta. Buh 154 (1936), pp. 26, figs. 7).— Alfalfa grown 
under irrigation on phosphate-deficient soil at the station in 1934 and 1935 re¬ 
ceived ammoninm phosphate 5 days after the first cutting, drilled at rates of 100, 
200, 400, and 000 lb. per acre and in irrigation water 5 and 25 p. p. m. Tlie crop 
usually was irrigated twice between each of six cuttings. The nitrogen and phos¬ 
phorus contoulb of the hay and the phosphorus and potassium in the soils were 
determined for each plat. 

The results indicated that where phosphate deficiency exists in alfalfa fields, an 
initial application of 200 lb. per acre of ammonium phosphate or treble super¬ 
phosphate followed by an annual application thereafter of 100 or 200 lb. is advis¬ 
able. The fertilizer could more profitably be applied by drill than by solution in 
the irrigation water. The experiments showed that phosphate fertilizer adds to 
the value of the hay by appreciably increasing phosphorus content with a small 
increase in nitrogen and therefore protein. Any quebtion of phosphate deficiency 
in an alfalfa field could be quickly determined, for the response in all cases was 
indicated by a growth responbe which appeared in 3 weeks after the fertilizer 
was applied. 

Effects of delayed harvesting by picking and snapping on six varieties of 
cotton, J. F. O’KiiiLLX and W. W. Hum. (Mississippi Sta. Bui. 316 (1936), pp. 17, 
figs. 4). —In harvesting studies, 1931-53, with six varieties of cotton ranging in 
boll size from very small to medium big and in plant character from dwarf with 
light foliage to tall and heavy foliage, lint cotton could be obtained early in the 
season 2.11 limes as fast by snapping as by picking, and the ratio rose to 3.01 
by the last harvest. The rate at which varieties could be snapped varied 24 per¬ 
cent and the rate of picking varied 38 percent. The larger boll types could be 
harvested fastest by either method. The amount of cotton per acre apparently 
did not affect the efficiency of workers except where the yield was very light 

Price premiums decreased on picked cotton with increase in damage due to de¬ 
layed harvesting and rain. Discounts for snapped cotton varied widely but were 
usually greatest late in the season. Prices for snapped and picked lint of the 
same cotton harvested on the same date differed at times as little as 40 points 
and over 140 points. The price differential as indicated by value per acre was 
decreased materially by the increased yield of snapped cotton over picked due to 
inclusion of plant parts. Probably this would not prevail if snapping should 
become a general practice. 

Delayed harvesting affected the seed chiofiy by increasing the free fatty acid 
content of the oil and by decreasing viability. Varietal differences were not great 
in this respect. 

Gin damage of cotton in relation to rainfall, G. R. Smith (North Carolina 
Sta. Bui. 306 (1936), pp. 26, figs. d).—^An investigation in cooperation with the 
U. S. D. A. Bureau of Agricultural Economics, 1933-35, involving many thou¬ 
sands of cotton samples from a niunber of gins in the principcal cotton-growing 
districts of North Carolina ginned during the months of August to December, 
inclusive, showed that the percentage of gin-damaged cotton is highest at the 
beginning of the season, decreases rapidly each month until November, and 
remains about the same through December. A closer relationship appeared to 
exist between rainfall and gin damaged during the early part of the harvest 
season. At this time the water content of the plant and seed is higher, and the 
same amount of rainfall is more effective. The cotton reduced one or more 
grades, due to the lint being damaged during ginning, amounted in the fall of 
1935 to 9.3 percent, in 1934 9.5 percent, and in 1933 5.2 percent. Eacli year the 
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percentage damaged was biglier in tlie Tidewater and tlie Coastal Plain areas 
than in the Piedmont and Slate Belt areas. 

Practical conclusions are that cotton farmers can improve the grade of theii 
cotton and promote good ginning by bringtag the ginner cotton in good ginning 
condition. Although cotton should be harvested promptly, it should not be 
picked while wet or too green. Cotton if picked damp or green should be al¬ 
lowed to dry before taken to the gin, for if ginned while containing excessive 
moisture the lint will be damaged and more lint will be left on the seed. 

Studies in Indian fibre plants.—No. 4, The root-system of sunn-homp 
(Grotalaria jnncea li.) , R. D. Bose, M. A. Aziz, and M. P. Bhatnagak (Indian 
Jour. Agr. 8cl, 6 (1936), No. 2, pp. 351-360, pis. 2).—The series (B. S. R., 52, 
p. 523) is continued. The root systems of 24 sunn hemp cultures derived at 
Pusa from material collected from different parts of India were studied for 
2 yr. As in the case of gram (E. S. R., 71, p. 187), mesophytic and xerophytic 
root systems were recognized and differentiated. In the mesophytic type the 
taproots had shallower depths and the secondary roots had a greater spread 
than in the xerophytic type. Cultures collected from the alluviums invariably 
had a mesophytic root system, whereas cultures from the drier localities 
exhibited the xerophytic type. 

Oats in North Dakota, T. E. Stoa, R. W. Smith, and C. M. Swallers (North 
Dakota 8ta. Bui. 287 (1936), pp. 36, figs. i). —^The results of extensive variety 
tests with oats, 1922-35, sometimes in cooperation with the XJ. S. Department 
of Agriculture, are reviewed, and information is given on varietal character¬ 
istics, the status of the crop in North Dakota, its requirements and utilization, 
the quality of varieties for feed, and on oats diseases and their control. 

Grown principally for feed and largely fed on the farm where grown, the 
oats crop occupies from 6 to 10 percent of the cropped land, averaging about 
2,000,000 acres during the last 20 yr., with an annual production of about 
50,000,000 bu. Decline in acreage during the last 15 yr. is attributed to a 
distinct reduction in horse population and to a shift to and increase in other 
feed crops. 

Early-maturing varieties do best in eastern and southern North Dakota and 
are preferred for the heavier and more fertile soils. Gopher and logold are 
high-yielding early varieties. Midseason oats, better suited to the lighter soils, 
are usually grown except in the southeastern part of the State. Victory, the 
commonly grown midseason oats, has been outyielded by Rainbow, especially 
in the eastern and southern half of the State, and by Anthony in the northern 
sections. White Russian is the principal late-maturing variety. 

Study of relation of growth to nutrition of the rice plant, L. C. Kapp 
(Arkansas Sta. Bui. 335 (1936), pp. 33). —^The effects of different elements in 
soil cultures and nutrient solutions on the growth of rice were studied to 
determine more about the requirements of rice plants and possibly a method by 
which field yields might be increased economically. See an earlier note (B. S. R., 
68, p. 24). 

The rice seedlings grew to maturity in nitrate nitrogen or ammonium nitrogen 
solutions. The toxic effect of manganese and iron in nutrient solutions was 
decreased by addition of a greater concentration of nitrogen or calcium com¬ 
pounds. In nutrient solutions 10 p. p. m. of nitrogen produced more grain than 
a lower or higher concentration, ammonium nitrogen appearing to be slightly 
superior to nitrate nitrogen. 

Large applications of nitrogenous materials on Clarksville soils increased 
rice yields, whereas phosphorus and potassium did not result in an increase. 
Addition of calcareous materials within limits increased straw and grain yi^ds 
on the acid Clarksville soil, but not on the nonacid Crowley rice son used. 
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Addition of basic nitrogenous fertilizers on Clarksville soil produced more 
grain than the acid fertilizers, although large additions of nitrate at frequent 
intervals gradually decreased yields. Ammonium sulfate was more efCective 
in increasing yields on the nonacid rice soil. 

Straw from plants grown on Clarksville soil contained more calcium, iron, 
and manganese than that from the rice-soil plants. The poor yielding plants 
tended to be low in calcium and high in nitrogen, manganese, and iron. Am¬ 
monium sulfate tended to increase the calcium in plants on the Clarksville soil, 
and sodium nitrate to decrease it. 

Acids added to the two soils increased the solubility of calcium, iron, and 
manganese and increased the yield of rice, especially on the rice soiL The rice 
soil with acid treatment alone gave a comparative yield of 330.1 percent, while 
the 800-lb. application of ammonium sulfate gave an increase of 199.6 percent. 
The growth of rice evidently can be increased greatly on the nonacid rice soil 
by nitrogenous fertilizers plus the acid treatments. On soil uncropped to rice 
and acid, the acid treatments would produce small rice growth. 

“The control of the soil reaction in such a manner as to regulate the amount 
of calcium in solution or possibly the relationship between the iron and man¬ 
ganese or both with the calcium and nitrogen appears from the data accumu¬ 
lated to be partially the solution of the rice problem or at least to be valuable 
leads to other problems with rice fertilization.” 

Soybean varieties for hay, seed, and oil production, C. K. McOimLAND 
(8 ta Buh SSff {19S6), pp. 42, fiqs. 2).—Chiquita, the standard soybean 
variety for seed production at the station, led all varieties grown, 1925-35, but 
was surpassed, 1927-35, by four new U. S. Department of Agriculture introduc¬ 
tions and, 1931-35, by Arkansas Selection Nos. 151 and 200, Mamredo No. 607, 
and Harblnsoy. In hay yields, 1925-35, Delaware Nos. 1838 and 18-16 and 
TJ. S, D. A. No 35G23 slightly outyielded Chiquita, which averaged 2.31 tons. 
Arksoy, Southern Prolific, Tokio, Laredo, Delsta 6676. Delta 6677, and Arkan^s 
Ejection Nos. 151,157, and 200 were nearly equal or superior in certain limited 
periods. 

On upland at the Cotton Substation, Laredo, the standard in seed produc¬ 
tion, was outyielded by Tanloxi, Delsta No 6676, Mammoth Brown, Arksoy, 
Tokio, Mamredo, White Biloxi, Mamloxi, Loxitan, Mammatan, TJ. S. D. A. Nos. 
71605 and 71168-91425, and Ebony On delta land, Laredo was exceeded by 21 
varieties, including several Delta selections, Biloxi or Otootan hybrids, and 
several strains of Arksoy. In hay production on upland, Laredo was led by 
Otootan, Arksoy Nos 2908 and 2913, Delsta No. 6676, Tokio, Biloxi, White Biloxi, 
and Tanloxi On d^ta land, besides the varieties which led on the upland, 
several new D S. Department of Agriculture introductions were superior. At 
the Scott experimental field, 1923-29, Laredo, Shanghai, Biloxi, Chiquita, and 
Bitammoth Brown led in seed yields, and these soybeans and Otootan in hay 
production. 

At the Bice Substation, Mammoth Brown was the standard and leading 
variety in seed production, although in the last 3 yr. White Biloxi has been 
outstanding. Delta selections and Biloxi and Mammoth Yellow crosses were 
among the highest in seed yield. In hay yi^d, Otootan is included with the 
varieties named as a superior soybean. 

At the Fruit and Truck Substation, Arksoy, Shanghai, Mamredo, Tokio, and 
Mammoth Brown led in seed production, and Mungbean, Mammoth Yellow, 
Arksoy, Mamredo, and Shanghai in hay production. 

Oil content of the soybeans ranged from 13 to 23 percent, with most of the 
varieties near 18 percent as an average. Data on other agronomic characters 
and on the variability of hay yields are appended. 
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Proceedings of the International Society of Sugar Cane Technologists, 
Fifth Congress, Brisbane (Brinbane: E.»€C. Com., 1936, pp. JCTi/J+SST, [p/s. 
67], figs. [IIO]).—The session of lliio Congress, held August 27 to September 3, 
1935, comprised general and sectional meetings dealing with ciillural and held 
practices, varieties, diseases and insect pests, and factory operation and chemi¬ 
cal control. 

Papers of special interest to the agronomist included Economics of Sugar in 
Australia, by P. H. M. Goldfinch (pp. 21-28); Report of Committee on Labor 
Saving Devices, by W. J. Maze (pp. o3-67) ; Caneland Cultivation in Queens¬ 
land (pp. 71-80) ; Gyrotilling at Aguirre, Puerto Rico, by A. L. Foss (pp. 81- 
86) ; Note on the Maturity Experiments Being Conducted in Barbados, by G. P. 
Stevenson (pp. 164, 165) ; A Note on Methods of Maturity Determination in 
South Africa, by H. H. Dodds (pp. 165, 1G6) ; Maiurity Determination in 
Queensland, by H. W. Kerr (pp. 166-172); The Top/Bottom Ratio Method for 
Determining the Maturity of Sugar Cane, by B. Viswa Nath and S. Kasinath 
(pp. 172-189) ; Cane Trash and Soil Organic Matter, by C. R. von Stieglitz 
(pp. 191-197) ; Frost Damage in Cane and Some Experiments to Minimise 
Its Intensity, by F. M. Barton (pp. 210-213) ; Report of the Commit¬ 
tee on Field Experimentation, by H. W. Kerr (pp. 244-278); Methods 
of Selecting Seedlings at the Sugar Cane Breeding Station in Barbados, 
by A. E. S. McIntosh (pp. 324-326); Methods of Selecting Seedlings, by 
R. L. Davis (P. R.) (pp. 326, 327); Methods of Selecting Seedlings at the 
United States Sugar Plant Field Station, Canal Point, Florida, by G. B. Sar- 
toris (U. S. D. A.) (pp. 328-333) ; Method of Selecting Cane Seedlings in the 
Everglades as Practised at the Florida Agricultural Experiment Station, by 
B. A. Bourne (Fla.) (pp. 333-338) ; A Brief Account of Selection Methods 
at Present Used in Mauritius, by A. Glendon Hill (pp. 331>-341) ; The Methods 
of Selecting Seedlings Practised by the Colonial Sugar Refining Company, Lid., 
by H. F. Clarke (pp. 341, 342); Methods of Seedling Selection in Queensland, 
by E. J. Barke (pp. 343, 344); Methods of Selecting Seedlings as Adopted at 
Coimbatore, by T. S. Venkatraman (pp. 341r-347); Sugar-Cane Breeding in 
Hawaii, by A. J. Mangelsdorf (Hawaiian Sugar Planters’ Station) (pp. 348- 
356); Irrigation in the Lower Burdekin District, by B. Tapiolas (pp. 412-423); 
Drainage Methods in Fiji, by H. F. Clarke (pp. 425-429); Surface Drainage in 
the Mackay District, by F. E. M. Clark.soii (pp. 430-434) ; \''ariation Within a 
Clonal Population, by A. F. Bell (pp. 557-502) ; The Mainleiianeo of First-Year 
Characters in New Sugar Cane Clones, by A. Glendon Hill (pp. 503-567); Deter¬ 
mining Theoretical Yields of Sugar in Connection With Sugar Cano Variety 
Tests on the Basis of Field Sampling and Laboratory-Scale Milling Tests, by 
G. Arceneaux (U. S. D. A.) (pp. 568-578); Report of the Committee on Soils, 
by O. Schreiner (U. S. D. A.) (pp. 604-008); Soil Fertility Studies With Mau¬ 
ritius Soils, by N. Craig (pp. 60^16); Juice Analyses in Relation to the Fer¬ 
tilizer Requirements of Barbados Soils, by S. J. Saint (pp. 016-023); Soil 
Analytical Methods Employed in Queensland, by H. W. Kerr and 0. R. von 
Stieglitz (pp. 624-630); Rapid Field Tests for Soil Fertility, by C. R. von 
Stieglitz (pp. 631-634); Methods Used by the Division of Soil Fertility Inves¬ 
tigations to Determine the Fertilizer Requirements of Sugar Cane in Louisiana, 
by A. M. O’Neal and L. A. Hurst (U. S. D. A.) (pp. 636-039); Methods Used 
by the Division of Soil Fertility Investigations in the Analysis of Sugar-Cane 
Juice, by N, McKaig, Jr., and L. A. Hurst (U. S. D. A.) (pp. 640-643); Ferti¬ 
lizer Studies on Yazoo and Lintonia Soils, Two Important Sugar-Cane Soils 
in Louisiana, by A. M. O’Neal, O, Schreiner, and L. A. Hurst (U. S. D. A.) 
(pp. 644-053) ; A Brief Review of Some Important Contributions on Soil and 
Fertilizer Investigations With Sugar Cane (pp. 654-663) and Publications Re- 
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lating to Sugar-Cane Soil Investigations (Covering Ai)proximately 1931-193S) 
(pp. 661-700), both by O. Schreiner and R. B. Deemer (U. S. D. A.) ; A Study 
of Sugar CaJio Stalk Ago Groups Under Louisiana Conditions, by G. Arconeaux 
(U. S. D. xV.) (pp. 777-787) ; Mechanical Help for Field Sampling, by F. D. 
Stevens (Fl«i.) (pp. 787-790) ; Special Three-Roller Mill Used in Sugar-Cane 
Experimental Field Work, by O. Schreiner and N. McKaig, Jr. (U. S. D. A.) 
(pp. 790-795); and Portable Scale for Use in Weighing Sugar Cane on the 
Soil Fertility Experiments in Louisiana, by A. M. O’Neal (U. S. D. A.) 
(pp. 796-'i98). 

The interests of the chemist and factory technologist were considered in 
papers entitled Manufacture of Raw Sugar—^Australian Practice, by R. W. 
Harman (pp. 44-48) ; The Automatic Recording and Controlling of the pH of 
the Thin Juice, by R. E. Simmons (pp. 121-132) ; The Fundamental Principles 
of Cane Payment, by G. S. Moberly (pp. 134-144) ; Sugar Factory pH Control, 
by V. KhainoAbky (i)p. 147-1.‘)9) ; The Keeping Qualities of Sugar Cane Mo¬ 
lasses, by C. A. Browne (U. S. D. A.) (pp. 216-227); The Exhaustion of Final 
Molasses, by L. I. A. Micheli and O. S. de Gyulay (pp. 22^241); The Con¬ 
trol of the Boiling of Shipment Massecuites, by L. I. A. Micheli (pp. 286-298); 
Notes on Raw and Retined Cane Sugar Boiling, by C. W. Waddell (pp. 298- 
306); A Summary of the Experiments Done on Viscosity and Electrical Con¬ 
ductivity of Sugar Solutions at Java Sugar Experiment Station, 1927-1934, by 
P. Honig (pp. 313-317) ; The Problem of Evaporation and the Eflacient Utiliza¬ 
tion of Steam in Sugar Factories, by R. Neumann (pp. 522-534); Milling Prac¬ 
tice, by E. W. Marriott (pp. 542-548); Hymers Compound Maceration System, 
by W. Hymers (pp. 550-555) ; Improving the Refining Quality of Export Sugar 
at Tuman Mill, Peru, by J. A. Solano (pp. 740-753) ; Preliminary Report on 
Refilling Quality of South African Raw Sugars, 1934r-35 Season, by F. W. Hayes 
(pp. 753-759) ; The Refining Quality of Sugars in the Mackay District: Report 
Covering Resoar(*h Work for 1933 and 1934 Seasons, by V. Thorp (pp. 759-765); 
Refining Quality of Raw Sugar, by R. W. Harman (pp. 76^-773); The Normal 
Weight Question in the Analysis of Sugar Factory Products, by C. A. Browne 
(U. S. D. A.) (pp. 830-832) ; and Report of Special Committee on Uniformity 
in Reporting Factory Data, by F. W. Zerban (pp. 834-852). 

A compilation of experimental and other data on harvesting, curing, 
marketing, and feeding sweet potatoes, compiled by C. F. Clark {Miftsissippi 
8 ta. Bui. 3J5 {1036), pp. [S]-f--i2).—Information compiled from reports of State 
experiment stations and the U. S. Department of Agriculture covers the harvest¬ 
ing of sweet potatoes; storage, with reference to rot and moisture losses, efiTects 
of fertilizers, fungicides in preventing decay, and storage houses; tlie economics 
of tlio croj) in regard to production and shipments, price per bushel, and labor 
requirements of sweotpotato production; and the value of sweetpotatoes as feed 
for swine and workstock. 

The development of the wheat spike, O. T. Bonnett {Jour. Agr. Res. [U. 8."I 
o3 {1936), No. 6, pp. 1/45-451, pis. 2). —The principal stages in the development of 
the growing point, the spike, and the spikolet of the wheat xilaut are described 
from a study at the Illinois Experiment Station, largely with Purkof winter 
wheat. See also a similar study on barley (B. S. R., 74, p. 628). 

In the resting stage of the seed the stem portion of the wheat embryo con¬ 
sists of coleoptile; first, second, third, and fourth leaf initials; the coleoptile 
tiller bud; and the growing point. Leaf initials appear as alternate ridges 
nearly encircling the growing point. The ridges are more prominent on the side 
opposite the leaf initial just below or above it. The prominent portion forms 
the apex of the young leaf. Leaves elongate by basal growth and grow up 
inside the preceding leaf. 
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During fall, winter, and early spring, the growing point remains in the vege¬ 
tative stage. In fall the growing point produces only leaf initials, while in 
early spring it also elongates. The beginning of the reproductive stage is 
marked by appearance of double ridges, the upper of which produces the spike- 
let and its parts, and during this stage the spikelets and spikelet parts differ¬ 
entiate and increase in size. 

Spikelet differentiation begins in the middle of the spike and proceeds toward 
the base and the tip. Likewise, each of the spikelet parts in the sequence oi 
spik^et development appears first in the spikelets in the middle of the spike. 
Within the spikelet, differentiation begins at its base and proceeds upward, 
while within the flo'wer the sequence of differentiation of its members is from 
the outside inward, the pistiL and its parts being the last to differentiate. Spike¬ 
let parts differentiate in the order of empty glumes, and flowers 1, 2, 3, etc. 
Within the flower the order is lemma, anthers, palea, and pistiL, and of the 
pistil parts is ovary, styles, and stigmas. 

The wheat spike, a determinate inflorescence, terminates in an apical spikelet 
placed at a right angle to the plane of the other spik^ets. When the spikelets 
differentiate the number is fixed, but adjustment to growth conditions may be 
made in the number of fertile flowers in a spikelet. 

The planting value of wheat taken directly from farmers’ drills, W. F. 
Cbosies {New York State Sta. Bui. 617 (1936), pp. 30, figs. 7).—-Examination ol 
120 samples of seed wheat, collected in 1935 directly from New York farmers' 
drills, for purity, germination, and disease organisms was supplemented by in¬ 
formation obtained from the farmers on cleaning, disease treatment, and seed 
sources. Only 10 percent of the samples had been purchased from dealers and 
but 4 of these were certified. Only 35 percent of the farmers knew the variety 
they were planting and varietal mixtures were very common. Most of the 
samples had been cleaned; cleaned samples averaged 99 percent in purity and 
uncleaned stocks 95. Cockle was present in 76 samples, and seeds of chess, 
quackgrass, wild buckwheat, and wild mustard were frequent Treatment fox 
disease control received very little con^deration by fanners, although a fungi¬ 
cide could have been applied profitably to 90 percent of the seed stocks. The 
survey demonstrated the need for the wider use of certified seed, increased 
efficiency of cleaning mills, and the general adoption of safe and effective chem¬ 
ical methods for disease control. 

Agricultural seed, A. S. Lutsian {Vennmt Sta. Bui. 410 {1936), pp. fd).— 
The germination and purity guaranties and important variations therefrom are 
tabulated and discussed from tests of 590 samples of agricultural seed collec^ted 
from dealers in Vermont during 1936. Relatively few lots were found deficient 
as to purity or viability. 

Methods for inspection of commercial legume inoculants, A. W. Hofeb 
{Jour, Amcr. Soc. Agron., 28 {1936), No. 8, pp. 655-671).—This survey of the 
more important papers concerned with methods for legume inoculant inspec¬ 
tion, embracing 159 titles, is a contribution from the New York State Experi¬ 
ment Station. Suggested possibilities for improvement include a change from 
the current plan of examination for nodules to one measuring the benefit con¬ 
ferred upon hosts by individual cultures and improvement of inspection bj 
use of a simple greenhouse efficiency test that correlates fairly well with field 
results. 

The control of creeping Jennie, A. L. Bakkb {loiva State Hort. Soc. Rpt, 
69 {1934), PP- 287-290, fig. f).—A popular discussion of results obtained by the 
Iowa Experiment Station in controlling bindweed by cultural methods and by 
sodium chlorate sprays. 
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[Horticultural studies by the Georgia Station] (Georgia 8ta, Bpt 19S6, 
pp. 33-37, 39, 40, 41-43, figs, S).—There are presented brief pro«?ress reports on 
tomato variety and fertilizer trials; the relationship of potash to the thickness 
of the fruit wall in the iiimiento pepper; irrigation of vegetables; fertilizer 
and variety trials with beans; nitrogen requirements of the Rlberta peadti; 
varietal trials of peaches, plums, and bush fruits; culture of the red rasp¬ 
berry; selection of pears for blight resistance; and breeding and propagation 
of the Muscadine grape. 

Variety and cultural trials with fruits and vegetables at the Mountain sub¬ 
station are briefly discussed. 

Fertilizers for Irish potatoes, sweet potatoes, tomatoes, muskmelons, and 
watermelons, J. R. Cooper and Y. M. Watts (Arkansas 8ta, Bui, 333 (1936), 
pp. 32). —^Based on experiments conducted over a period of years at the main 
station and at the Fruit and Truck Substation near Hope, the authors pre¬ 
sent information on the fertilizer requirements of potatoes, sweetpotatoes, 
tomatoes, muskmelons, and watermelons. In general, the results showed that 
each crop has rather definite needs influenced by the type of soil upon which 
grown. The degree of slope of the fields did not cause appreciable difterences 
in response to fertilizer, nor did variation in weather from year to year pro¬ 
mote any differences in response that could be detected. 

On Clarksville silt loam at FayotteviUe, potatoes appeared to require a 
fertilizer mixture of a 1-3-1 ratio, sweetpotatoes a 1-4-2 ratio, and can-crop 
tomatoes a 3 5-10-1 or a 3.5-10-0 ratio. On Huston fine sandy loam near 
Hope, potatoes responded favorably to a 3-3-2 ratio, sweetpotatoes to a 1-1-1 
ratio, tomatoes to a 2-2-1 ratio, mu^m^ons to a l-2r-l ratio, and watermelons 
to a 5-6-3 ratio. For tomatoes at Fayetteville, barnyard manure appeared 
profitable in fairly liberal amounts when obtainable on the farm. Applica¬ 
tions of fertilizer in a broad strip under the row and well mixed with the 
soil before planting was effective. It is urged that phosphorus, because of 
its rapid fixation, be worked deeply into the soil. 

The influence of commercial fertilizers upon the firmness and chemical 
composition of strawberries and tomatoe.«i, I. O. Haxjt, J. H. Webster, and 
G. W. CocHRAiT (Amer. 8oc, Hort. 8cf. Proc., 32 (1935), pp. 405-410). —^Using 
medium-sized berries of uniform maturity, there was found, on the basis of 
4 years* records taken by the Oklahoma Experiment Station on the Aroma 
strawberry, no significant effect of fertilizer treatment on the firmness of the 
fruit. High nitrogen in the fertilizer resulted in larger berries and leaves. In 
the case of Pritchard tomatoes, no difference in keeping quality could be asso¬ 
ciated with any of the fertilizer treatments. Keeping quality of tomatoes 
was rather closely associated with freedom from bruises and mechanical 
injury and also with the storage temperature. 

Chemical analyses of representative samples of strawberries and tomatoes 
failed to show any significant differences that could be attributed to the dif¬ 
ferential fertilizer treatments. In the strawberry there was a slight increase 
in the total sugars associated with the lower nitrogen applications and also 
some increase in nitrogen associated with high-nitrogen treatments. Moisture 
was somewhat higher in the berries from the nitrogen than from the no-nitrogen 
plats. Marked seasonal differences occurred, but the relative differences be¬ 
tween treatments were essentially the same from year to year. 

Comparattve suitability for freezing purposes in 14 varieties of garden 
or snap beans grown under eastern conditions, H. H. Moon, 3*. S. CAinwEDOi, 
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J. M. Lutz, and G. W. Culpeppee {Cavining Age, 17 (1936), Nos. 7, pp. 271-275, 
284, ^90; 8, pp. 306-308, J37).—In 1934 and 1933,12 green and 2 yellow varieties 
were harvested at 3 different stages of development, prepared by standard 
methods, and packed with and without the addition of brine preliminary to 
freezing at 13° F. and storing at 0°. An examination after 5 mo. showed 
3 varieties, namelj’, Giant Stringless Green Pod, mo^aic-rosislanl Stringless 
Green Refugee, and Kentucky Wonder i)olo, to be best adapted to frceziiig 
preservation as indicated in color, freshness, and palatability vlwui cooked. 
Four others, Asgrow Stringless Green Pod, Burpee Stringless Green Pod, 
U. S. No. 1, and Round Pod Kidney Wax, compared very favorably with the 
first 3, but the remaining 7 were distinctly poorer in quality. The size of con¬ 
tainer had no material influence on keeping quality, and it was e^ident that 
even at 0° beans can be held for only a few months, suflicient, however, to 
meet the usual commercial requirements. Storage above 0° is considered 
inadvisable. 

Suitability of lima beans for freezing, J. S. Caldwei-.Ti, J. M. Luiz, and 
H. H. Moo:sr (Canning Age, 17 (1936), No. 10, pp. 374-378, 393-395).—A total of 
eight varieties, namely, Giant Podded and King of the Garden poles, and 
Burpee Improved, Dreer, Fordhook, Henderson, Wood Prolific, and N(»w Phila¬ 
delphia bush varieties, were compared as to color, freshness of appearance, 
and palatability after freezing storage under different conditions. Younger 
beans of all varieties retained their attractiveness when frozen, but older 
beans yellowed somewhat. All factors being considered, the King of the 
Garden, Giant Podded, and Dreer were superior for freezing purposes. 

Beans were equally well preserved in nonairtight paper containers and in 
hermetically sealed cans, and straight or dry packs were equal in all respects 
to those in brine. 

A temperature as low as 0° F. is considered absolutely essential to the keep¬ 
ing of lima beans, and even at 0° the duration of successful keeping is limited 
to a few months. 

Irrigation of cantaloupes, W. M. Fleming (Sci. Agr., 16 (1936), No. 12, pp. 
634-643, fig- 1; Fr. al)S., p. Applying different quantities of water to Hale 

Best cantaloups growing at the Dominion Experimental Station, Summerland, 
B. C., it was found over a 3-yr. period that 0.5 in. weekly applications resulted 
in the greatest total yields and the largest number of high-grade melons. 
Chemical analyses of soil suggested Uiat leaching of nitrogen from the upi)or 
soil layer may have been responsible, in part at least, for reducing yields on 
excessively irrigated plats. However, no significant differences were eslab- 
lished in sugar content of comparable melons harvested from the heavily and 
lightly irrigated areas. 

Determining changes in stored peas by use of a refcwnce element, C. S. 
Bisson, H. A. Jones, and H. W. Aleikgee (Eiigar^Ui ICalitornm 8fa.li, 10 (1936), 
No. 6, pp. 143-165). —Observations at the California Experiment Station at Davis 
on changes occurring in pods and seeds of Laxton Progress peas, harvested at 
the marketable stage and stored under different conditions, showed phosphorus 
to be the most consistently uniform element in percentage composition. Phos¬ 
phorus was selected, therefore, as the basis for calculating absolute weights of 
various components. 

As regards dry matter, in shelled peas stored at 25° C. 12 percent of the 
original amount was lost in 112 hr. In pods, the loss amounted to 14.2 per¬ 
cent In unsheUed peas, there was a rapid translocation of the dry matter 
from the pods to the peas causing an actual increase in the peas. At 3.5° the 
various processes were greatly slowed down. 
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At 25® the changes in weight of carbon closely paralleled those in dry weight 
At 3.5® the percentage of carbon in shelled peas remained fairly constant, 
with a loss of about 3.7 percent in 188 hr. 

A rapid decrease occurred in the percentage of total sugar in shelled peas 
held at 25®. Total sugars also decreased rapidly on a weight basis, with only 
11.6 percent left after 112 hr. Unsholled peas K^lained their sugar more 
effectively than shelled. At 3.5® shelled peas had 61 percent of their sugar 
after 188 hr. Starch increased until the third day in shelled peas held at 
25® and then decreased. Under like conditions, shelled pods lost starch during 
the entire period. At 3.5® shelled peas gained slightly in starch both on a 
percentage and weight basis. Shelled peas stored at both 3.5® and 25® increased 
in crude fiber both on a percentage and weight basis, with more rapid changes 
at the higher temperature. 

In both peas and pods stored shelled at 25® there was noted a slight increase 
in the percentage of nitrogen attributable to the decreasing weight of dry 
matter. There was a small loss in nitrogen by weight At 3.5® there was 
very litle change in the percentage of nitrogen in shelled peas or pods after 
188 hr. Phosphorus on a percentage basis increased in both shelled peas and 
pods at 25®. In unshellcd peas, there was a con.siderable increment in the 
weight of phosphorus. In both peas and pods stored shelled at 3.5®, the weight 
of phosphorus remained constant, although the percentage increased duo to 
respiration loss in dry matter. At 25® magnesium i)orcentage gained in both 
peas and pods stored in the shelled state. There was a slight percentage 
increase at 3.5®. 

Some factors inflaencing growth and fruit-setting in the pepper (Cap¬ 
sicum frutescens L.), H. L. Cochbaw {[New Torfe] Cornell 8ta. Mem. 190 
(1936), pp. 39f pi 1, flffs. 17),—Studies made of plants of an improved strain of 
the World Beater variety, grown in the greenhouse under controlled environ¬ 
mental conditions and also in the field, indicate that several factors, including 
unfavorable temperature, unfavorable water supply, and inadequate nitrogen 
supply, are among the causes of the dropping of buds, blossoms, and immature 
fruits. Temperature was found to have a greater effect on the time of bud 
formation, anthesis, and fruit maturity than any other factor studied. Plants 
made their maximum growth under conditions of high soil moisture and very 
high soil fertility in a 70®-80® F. greenhouse. Higher temperature reduced 
growth, apparently due to a lack of carbohydrates as a result of excessive 
respiration and a lack of water, due to the smaller root system and increased 
transpiration. Growth between (i0®“70® approximated that in the field. Sup¬ 
plementary light in fall, winter, and spring increased the growth of plants in 
the 60®-70® and the 7O®-80® greenhouses. Temperature had a profound (‘Feet 
on fruit setting, the range of effective temperature being comparatively small 
with no fruits setting between 90®-100® or between 50®-60®. Plants grown 
under a low soil moisture produced a small total number of blossoms and set 
a smaller percentage than did plants with medium or high soil moisture and, 
in general, plants with high soil nitrogen set significantly better than those 
with a low nitrogen supply. With the variety used, hand pollination did not 
significantly increase set and, in fact, emasculated covered blooms set as well 
as pollinated blooms. Plants from which 60 percent of the leaves were kept 
removed set about as well as nondefoliated plants. A study was made of the 
abscission layer and the process of abscission and of the embryo sacs in 
abscissed and setting fruits. It was noted there was a degeneration of the 
embryo sacs in the fruits dropping from the 90®-100® i»lants. 
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Transport of root-forming hormone in woody cuttings, "W. C. Goopeb 
(Plant Physioh, 11 (193G), No, Jt, pp, m-703, figs. S).—Stating that it has long 
been recognized that if stems of various woody plants are girdled roots push 
forth from above the wound, the author suggests, from girdling experiments 
conducted at the California Institute of Technology with lemon shoots, that 
some root-forming substance in the plant is transported downward in the 
phloem and impeded by the girdling operation. When the bases of lemon cut¬ 
tings were treated with a heteroauxin solution, the number of roots per cutting 
was increased. If, however, the treated portion was then cut away and the 
new base again treated with heteroauxin, there was no further stimulation. 
This indicated that other factors besides heteroauxin are concerned in root 
stimulation. The author suggests that the heteroauxin induces the rapid down¬ 
ward movement of a substance, rhizocaline, which is necessary to root forma¬ 
tion. The possibility of using the heteroauxin treatment in stimulating the 
rooting of difficult species, such as apple and holly, is discussed. 

Phosphate response with closely planted one-year-old fruit trees, O. Lil- 
UELATsm (Anier. Soe. Hort. 8cL Proc,, 32 (1933), pp, 114^119, fig, 1), —Plantings, 
5 by 5 ft., of apple, apricot, peach, and prune trees established by the Califor¬ 
nia Experiment Station on a sou near Paradise, Calif., characterized by a 
high degree of phosphorus deficiency, showed limited response to 20 lb. of 
treble superphosphate placed in each hole at the time of setting. The apples 
showed the most striking response of any of the fruits, shown in larger and 
darker green leaves with a glossy surface. Loss than 20 lb. of phosphorus 
material faUed to give an equal response. Shoot growth was increased in all 
four species, but, on the whole, the growth of the checks would be considered 
satisfactory. In the apple, the phosphorus treated trees showed an average trunk 
cross sectional increase of 49 percent above that of the controls. Odds of 49 
to 1 by the Student method indicates a significant top: root ratio increase in 
the phosphated apples but, strangely, no significant increment in the other 
three species. The leaves of closely planted phosphated apple trees contained 
three times as much phosphorus as those of comparable controls. In the case 
of regular spaced trees supplied with 50 lb. of treble superphosphate injected 
as a solution into the underlying soil to a depth of 3 ft., the leaves failed to 
show any significant increment in phosphorus as a result of the treatment. 
Apparently, the phosphorus applied in solution was fixed before it could be 
utilized by the tree, and the need of even greater applications was indicated. 

Studies of fall and spring applications of nitrogen fertilizers to apple 
trees, G. E. Smith (Amcr. 8oc, Hort, 8ci, Proc., 32 (1935), pp, 120-123, figs, 9).— 
Observations hy the Missouri Experiment Station, following applications at 
different seasons of different forms of nitrogenous fertilizers to 15-year-old 
Golden Delicious and Gano apple trees growing in hluegrass sod, indicated 
that under proper conditions cyanamide, nitrate of soda, and sulfate of am¬ 
monia are effective sources of nitrogen for apple trees. It was evident that 
rainfall and soil moisture conditions have a pronounced effect on the rate of 
decomposition and penetration of cyanamide into the soil. With no rainfall, 
the granules remained on the surface and lost 65 percent of their nitrogen 
after 2 we^, but the calcium hydroxide induced sufficient alkalinity so that 
the granules contained 2.4 percent dicyanodiamidc nitrogen. Twenty-eight days 
after application, the top 4 in. of soil contained 14 p. p. m. of dicya nodiamide 
nitrogen. Where rain f^l, no cyanamide, dicyanodiamide, or urea was found 
after 10 to 14 days. Fall applications of nitrate of soda leached rapidly, and, 
in some instances, after 1 week the second 4 in. of soil contained more nitro¬ 
gen than did the upper 4 in. With spring applications, penetration was not so 
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rapid. With the exception of the first fall application, nitrogen from cyanam- 
ide was taken up as rapidly as that from the other two materials. With 
both fall applications, the iidtial absorption was greater with nitrate of soda. 
However, the cyanamide and sulfate of ammonia maintained a higher rate of 
absorption through the winter, and in spring the roots of the trees receiving 
these two materials were, in general, higher in nitrogen than those receiving 
nitrate of soda. Bluegrass absorbed nitrogen most rapidly from nitrate of 
soda, next, from sulfate of ammonia, and slowest from the cyanamide. Under 
conditions of normal rainfall, cyanamide is little more slowly available than is 
sulfate of ammonia. 

Apple breeding studies.—Fruit color, A. N. Wmcox and E. Angelo {Amer, 
8oc. EorL 8cL Proc., 32 (1935) ^ pp. 108-113), —Observations by the Minnesota 
Experiment Station on a total of 1,709 apple seedlings, resulting from crosses 
made in the 1918-20 period, showed that Oldenburg and Okabena varieties, 
both of which have medium red striped fruits, probably can*y a single principal 
gene for red striping. Delicious is also believed to be in the same group. 
King David and Jonathan, dark red apples, carry, apparently, additional or 
polymeric genes for red. Winesap, Wealthy, and Wolf River are also believed 
to carry polymeric genes. Except in the case of Grimes Golden X Oldenburg, 
the reciprocal crosses yielded much the same type of seedlings. In this particu¬ 
lar cross, when Oldenburg was used as a pollen parent, there were 48 percent 
striped seedlings, whereas the recipi*ocal yielded approximately 98 percent. 
The progenies with the largest percentage of dark red seedlings were those 
with King David, Jonathan, Wealthy, or Winesap as parents. 

A study of blossom bud differentiation in the McIntosh variety of apple, 
1. AAEON (Bul Toney Bot Club, 63 (1986), No. 5, pp. 259-275, pl$. 2).—An 
examination at the Pennsylvania Experiment Station of buds taken at different 
intervals during the growing season from McIntosh spurs 2 yr. old or more 
showed a well-defined correlation between the lime of year that buds were 
collected and both the breadth of the primordial meristem and the differen¬ 
tiation of this meristem into a blossom bud. Rather than one, there was 
evidently a succession of quiescent stages in which the rate of morphological 
change declined. Meristem breadth is believed to be a more definite indicator 
of blossom bud differentiation than is the shape of the provascular form. On 
the basis of the diJimeter of the primordial meristem, the author believes that 
rough predictions are possible at any time during the growing season as 
to the probable blossom bud formation. 

Relative effect upon peach production of nitrogen derived from certain 
fertilizer sources, 0. A. McOue (Peninsula Sort. 8oc. (Dell Trans., 49 (1935), 
pp. 10-12). —Comparisons at the Delaware Experiment Station of dried blood, 
nitrate of soda, ammonium sulfate, tankage, cowpea cover crops, barnyard 
manure, and a mixture of nitrate of soda and ammonium sulfate as simrces of 
nitrogen for Elberta peaches showed over a period of 10 yr. that the largest 
yields resulted from the combined nitrate of soda and ammonium sulfate treat¬ 
ment. A study of yearly records showed some indicatiew that tlie effective 
source of nitrogen may vary with the age of the trees. Oow-peas provided 
sufficient nitrogen in the early years, but as the trees grew larger failed to 
meet the needs. 

New peach varieties, F. F. Cowabt (Georgia 8ta. Cire. 109 (1936), pp. 

Brief descriptions are presented of several new varieties of peaches developed 
by the New Jersey Experiment Stations, the Ontario Horticultural Experiment 
Station, Vineland, the Michigan Experiment Station, and elsewhere. 
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Development of cherry and peach fruits as affected by destruction of the 
embryo, H. B. Tukey {Bot. Cr(7r., 98 (1936), IVo. 1, pp. l-^i, flfff*- V-—In de- 
eloping a technic whereby the embryo could be killed in fruits while still at¬ 
tached to the tree, the author found, in this study conducted by the New York 
State Experiment Station, that the effect of the embryo destouction was closely 
correlated with the stage of development of the fruit at the time of the oi)era- 
tiuii. Destruction duriufi; stage 2, that is, the period of retarded development of 
the pork-arp, resulted in shriveling and abscission, whereas destruction in the 
period of final enlargement, stage 3, resulted in increased growth rate and earlier 
maturity of the fruit. The nearer the normal ripening date, the greater was the 
increased growth rate of the pericarp following injury to the embryo. The 
author suggests that in early ripening varieties of cherry and peach the abortion 
of the embryo influences pericarp development rather than vice versa. 

Apricot thinning investigations, D. V. Fisheb (Bci. Apr., 16 (1936), No. 
pp. 6U-0^1, fO-1 ; Fr. abs., pp. 650, 651).—Since the thinning of the fruits of 
vigorous 10-year-old apricot trees growing at the Dominion Experimental Station, 
Siunmcrlaud, B. C., to 2 and 4 in. apart Just after the June drop failed to 
exert any material influence on the percentage of No. 1 fruits and reduced the 
total crop significantly, the author concludes that thinning of apricots is a 
laborious and Ineffective practice. The position of the fruit on the tree ap¬ 
peared to be tlie most important factor determining size, those on the upper 
exposed branches being largest irrespective of thinning treatments. Time of 
thinning exerted very little influence on the size of fruit, but very late tliinning 
did retard ripening. Thinning tended toward more even maturity. 

Several branches on a 16-year-old Koyal tree were thinned so as to leave 
0, 2, 6, 10, 14, 18, and 22 leaves per fruit. The silze of apricots increased 
until a maximum of 10 leaves was reached. The completely defoliated branch 
matured its fruit about 10 days late, but the quality was such as to suggest 
that there is a comparatively ready ti*auslocation of nutrients from branch to 
branch in the apricot 

Seasonal changes in nitrogen and carbohydrate content of the strawberry 
plant, J. H. Long (Amer. 8ov. Eort. 8cL Proc., 32 (1935), pp. 386S88, figs. 4 ).— 
Analyses at the Missouri Experiment Station of Aroma strawberry plants grown 
outdoors in 5-ln. pots containing rich loam and sampled at different stages of 
development showed an increase in total nitrogen until November, at which 
time nearly SO percent was in the leaves. As the leaves yellowed, there was 
an increment of total nitrogen in the roots and stems. With the development 
of new leaves in spring, all woody structures showed a decrease in nitrogen, 
which continued through fruiting and runner production. Obviously, the roots 
and stemb served as storages for nitrogen in winrcr. Young leaves contained 
from 6 to 7 percent of total sugars and from 4 to 5.5 percent of reducing sugars. 
The percentage of starch in both roots and stems increased rapidly in autumn, 
until in late autumn the roots contained 75 percent of the total starch in the 
plants. There was evidently a reciprocal relationship between starch and sugar, 
the sugar requirements of the flowers and fruits being met, apparently, by hy¬ 
drolysis of starch and hemicelluloses. At the approximate point of highest 
sugar content, hemicellulose was at its lowest point. 

. Phosphorus deficiency in citrus, A. E. G. Haas (8oil 8ci., 42 (1936), No. 2, 
pp. 93-111, pis. 6).—Growing lemon and orange trees in soil, sand, and solutions, 
the author observed in these experiments, conducted by the California Experi¬ 
ment Station at Riverside, that citrus trees can withstand a deficiency of P 
for a considerable time and may, under favorable conditions, within a few 
days absorb sufficient P to meet needs for an extended period. The shoots and 



1037] 


FORESTRY 


337 


bark were the first i)ortions of the plant to have the percentac^es of organic P 
fraction reduced to a trace when P was omitted from the culture solution. 
The percentages of phospholipid P were highest in the leaves c\on after pro¬ 
longed P star\ation. Symptoms of P deficiency in leaves uere \aiialde, some¬ 
times consisting ot a fading of the chlorophyll, reduction in size, change of 
color to dull brownish-green, or even burning. In severe cases tlie lemon 
leaves drooped at the petiole and Liter abscised. In the absence of P in the 
culture solution, silica supplied as silicic acid appeared to improve growth. 

Granulation of oranges, L. D. Baichilob {Calif, Gitrogr,, {1B36)^ JVo. 11, 
p. Jfl6, fig. 1). —^The author discusses the work of the California Experiment 
Station at Riverside on the citrus granulation problem and points out that 
simply spraying the trees wuth whitewash reduced the extent of the trouble 
about 50 percent. There was some indication that a reduction in irrigation 
decreased the amount of granulation, and the individual tree appeared to be a 
factor, some being characterized by a laigo percentage of granulated fruits. 
Propagations were made of trees with and without notable tendencies to granu¬ 
lation in order to study the inheritance of granulation. The author suggests 
that granulation is probably associated witli an excessive transpiration of 
the fruits during their growth. 

Pyrethrum in Tennessee, B. D. Dbaik (Tefinesscc Sta. Circ. 59 (1936), pp. 
4, figs. 4) .—Information is presented on botanical relationships, present sources 
of pyrethrum, the status ot production in the United States, work of the sta¬ 
tion in developing strains wdth high pyrethriu content, and general cultural 
and harvesting requirements. 

Studies on pyrethrum (Chrysanthemum ciucrariaefolium Trev.) in 
Egypt-—M. Shakk and A. H. Hindi (Egypt Min. Agr., Tech, and 8ci. 8erv. 
Bui. 166 (1036), pp. [2]+^-^, pis. 7). —^This is a general discussion of cultural 
methods, chemical composition, metliods of analysis, the best stages of maturity 
for harvesting, and the effects of soil, temperature, etc., on pyrethrin content. 

FOEESTRY 

[Forestry studies by the Georgia Station] (Georgia 8ta. Rpt. 1936, pp. 
43-4o )*—^Included are brief reports on projects dealing with thinning in second 
growth oak stands and the germination and suiwival of yellow poplar. 

Ohio Forest News, [September 1936] (O7iio Forest News {Ohio 8ta.'\, No. 
29 (1936), pp. 8, figs. 3). —^In the usual manner (B. S. R., 75, p. G31), brief popular 
notes are contributed upon forestry activUies such as the development of a 
State program, 4-n planting, forest taxation, etc. 

Drouth damage to prairie shelterbelts in Minnesota, M. E. Deiers and 
H. Schmitz (Minnesota 8ta. Bui. 329 (1936), pp. 28, figs. 11). —^Preceded by a 
snccession of dry years, the very drastic sea'-on of 1934 resulted in tremendous 
injury to shelterbelt trees in w’ostem and southern Minnesota. A total of over 
179,000 trees located on 665 farms in 11 townships, distributed throughout the 
region, were examined. Of the 28 species considered, 5, namely, boxelder, 
willow, green ash, silver maple, and cottonwood, made up about 90 percent of the 
total, American elm constituted 3.5 percent, and poplars, Scotch pine, western 
white spruce, and Chinese elm combined to make 4 percent, loading only 2.5 per¬ 
cent for all other species. Approximately 40 percent of all the trees examined 
were dead or dying at the end of 1934. Among specaes, green ash was an out¬ 
standing exception with only 8 percent classified as dead or dying. Boxelder, 
willow, silver maple, and cottonwood occur naturally in river bottoms and 
were manifestly poorly adapted for planting on upland prairie sites. Green 
116113--37-4 
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ash, bar oak, American natural inhabitants of the dry soils, appeared 
best suited among native species for shelterbelt plantings. From observations 
on different sized trees, it was evident that young trees, once well established, 
are better able to withstand drought than are older trees. Environment and 
spacing were also factors in survival. 

There was a definite indication that shelterbelts and windbreaks in the 
prairie region have suffered from overcutting with a consequent depletion in 
the total amount of timber. Essentially, the available volume of timber in the 
region is entirely inadequate to meet the fuel and other wood requirements. 
Proper methods of planting and managing shelterbelts are discussed, and a 
program of planting, adequate to meet the needs of the region, is outlined. 
Appended are notes on hardwood and coniferous species suggested as suitable 
for planting in the Minnesota prairie region. 

First thinning in white pine plantations, R. T. Clapp {Jour. Forestry, 
34 {1936), Ko. 10, pp. 928-935, figs. 2).—This is a brief discussion of methods fol¬ 
lowed in TTiflking the first commercial thinning in plantations of white pine 
located in the Eli Whitney Forest near New Haven, Conn. A total of 25,000 
bd.-ft of lumber and 53 cords of fuel wood were obtained from 29.8 acres. 

Norway spruce in the northeastern United States: A study of existing 
plantations, N. W. Hosley {Earvard Forest Bui. 19 {1936), pp. 80, figs. 9).— 
Based on observations in 57 plantations in New England and New York, ranging 
between 7 and 70 yr. of age, and on an extensive study of the literature, the 
author presents information on the distribution of the Norway spruce, its 
silvicultural requirements, lumber-producing capacities, growth, insect and 
fungus enemies, pruning, etc. 

VaHations in the wood of yellow poplar from the southern Appalachian 
region, B. H. Paul and N. A. Nobton {Jour. Forestry, 34 {1936), No. 10, pp. 
936-942, figs. 4 ).—Observations on cross sections of trunks collected from 60 
trees grown in 4 States showed, in general, that wood from old trees has a 
lower average specific gravity than that from younger trees in the same forest 
Measurements of hardness showed greater variability than did specific gravity. 
There was some indication that yellow poplar from Kentucky and Tennessee 
averages heavier than that from North Carolina or West Virginia. In the 
1,823 samples examined, the range in specific gravity was from 0.27 to 0.55, a 
variation said to be much larger than occurs ordinarily in other native species. 
The practical application of the study in the selection of yellow poplar logs for 
particular uses is pointed out, and weight is conceded a satisfactory measure 
of the general character of yellow poplar wood. 

Dimension-stock methods for New England hardwoods, A. O. Benson 
{TJ. 8. Dept. Agr. Giro. 394 {1936), pp. 61, figs. 42).—This circular i)resents in¬ 
formation on equipping and operating a dimension-stock mill, its purpose being 
to simplify the problems confronting a prospective operator or one contemplat¬ 
ing changes in an established plant. The mill planned is a composite of a 
large number of plants employing a wide variety of machines, lay-outs, and 
operating methods. The m achines suggested are those which have given proof 
that they are particularly weU adapted to a plant of this type. 

DISEASES OF PLANTS 

The Plant Disease Reporter, October 15 and November 1, 1936 {U. 8. 
Dept. Agr., Bur. Plant Indus., Plant Disease Rptr., 20 {1936), Nos. 18, pp. 283-298, 
figs. 2; 19, pp. 299-309).—Among other items of interest, these issues contain the 
following notes: 
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No. —Tobacco disease field survey in Wisconsin, 1936, by J. Johnson; crop 
disease survey in Massachusetts (August-Septembcr 1936), by O. C. Boyd; 
brittle root of horseradish in Dlinois and vegetable diseases in Illinois in 1936, 
both by K. J. Kadow and H. W. Anderson; bacterial canker {Aplanobacter 
micJiiffonenfie = Pliytomomas micJiiffanensis) in Georgia-grown tomato plants, 
by H. T. Cook; canning bean diseases in New Tork in 1936, by A. L. Harrison 
and W. H. Burkholder; varietal susceptibility of lima beans to mosaic, by A. L. 
Harrison; rust of beans in New Jersey, by C. M. Haenseler; internal browning 
of watermelon, by M. B. Hardy; and brown spot (Physoderma scae-maydis) 
and bacterial stalk rot (Bacfcrittm dissolvens = Phytomonas dissolvens) of 
corn near Cairo, lU., in 1936, by B. Koehler. 

No. 19 .—^Detection of Anguilhilina dipsaci in bulbous iris, by R. J. Hastinirs 
and J. B. Bosher; scab (Oladoaporium piaicolnm) of peas found in Maine, by 
B. Folsom; asparagus rust {Puccmia asparagi) prevalent in New Jersey this 
year, by C. M. Haenseler; plant disease notes from Massachusetts, by E. F. 
Guba; fruit diseases in Massachusetts this year (1936), by O. C. Boyd; and 
some epixylous fungi of Maine (listing 73 wood-inhabiting fungi collected in 
Maine, 1933-36, including nine first reports from the State, one first report out¬ 
side of Pennsylvania, and one first report from a coniferous substratum), by 
M. T. Hilborn and F. H. Steinmetz. 

Estimates of crop losses from diseases in the United States in 1935, 
compiled by H. A. Bdson, J. I. Wood, and N. W. Nance (U. 8 . Dept. Agr., Bur. 
Plani Indus., Plant Disease Bptr., 1936, 8up. 94, pp. 43-75 ).—Crop losses from 
various diseases are tabulated for wheat, barley, rye, oats, field corn, sweet 
corn, sweetpotato, potato, tomato, snap bean, dry bean, green peas, cotton, 
sugar beet, pear, apple, peach, cherry, grape, and strawberry. 

[Phytopathological studies by the Georgia Station] (Georgia 8ta. Bpf. 
1936, pp. 23-25, fig. 1 ).—^Progress reports are given on winter injury of peach 
trees in relation to fertilization; tomato selection in relation to wilt resistance; 
selection for resistance to Fuaarium wilt of watermelon; root rots of snap 
beans (Bhizoctonia, ScleroUum rolfsii, and Fusarium); control of oat smut; 
and diseases of vetch and Austrian winter peas. 

A preliminary list of the parasitic fungi of Idaho, A. L. Schadb (U. 8 . 
Dept. Agr., Bur. Plant Indus., Plant Disease Rptr., 1936, Sup. 95, pp. 77-113 ).— 
This preliminary list is limited, for the most part, to those fungi parasitic on 
herbaceous plants, and cultivated hosts receive more attention than wild hosts. 
With few exceptions, all collections reported are deposited in the herbarium of 
the department of plant pathology of the University of Idaho. 

The material here presented includes an annotated systematic list of fungi, a 
host index, and a bibliography of 65 titles. 

Relation of root pressure to plant disease, J. Johnson (Science, 84 (1936), 
No. 2171, pp. 135, 136 ).—This paper from the Wisconsin Experiment Station 
emphasizes that water soaking of tissues associated with high root pressure 
predisposes plants to certain bacterial invasions. 

Detection and identification of seed-home parasites, W. F. Gbosies (Assoc. 
Oft. Seed Anal. North Amer. Proc., 27 (1935), pp. 87-92 ).—^This contribution by 
the New York State Experiment Station gives a review and general account of 
the subject, with special reference to the experience of this station. 

Plant quarantine legislation: A review and a reform, H. T. Gfissow 
(Phytopathology, 26 (1936), No. 5, pp. 465-482 ).—^The author briefly summarizes 
data on the very large sums spent in America on some introduced diseases and 
pests, reviews the question of plant quarantine legislation in general (em¬ 
bargoes, health certificates, and conditional and restrictive measures), axid 
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proposes certain reforms lia'S'lng to do with plant disease surveys, material 
other than living plants, the supervision of exports, tolerance and standards, 
port-of-entry inspection, insurance against interceptions, qxiarantino and deten¬ 
tion services, agreements among groups of countries of similar interests and 
geographical location, international cooperation in scientific research, and an 
international advisory council on plant quarantines. 

On the classification of plant viruses, J. M. Biekelaitd (Phiffopathology, 
26 {1936), yo. o, PI). Jj56-4o8).—± comparison of results ol>tainod by the serologi¬ 
cal reactions of plant viruses and their induced or acquired immunity reactions 
in plants indicated (1) that xuruses inducing complete cross immunity arc 
serologically indistinguishable. (2) that those giving partial cross protection 
are serologically related, and (3) that viruses giving no cross protection are 
serologically unrelated. The imssibility of using serological reactions and 
induced plant immunity reactions for elucidating the natural relationships of 
viruses is indicated. 

Separation and analysis of virus strains by means of precipitin tests, 
K. S. Chestee (PliytopatJiology, 26 (1936), No. 8, pp. 778-785).—The author 
describes a modification'of the precipitin test whereby strains of a virus may 
be differentiated. This technic was applied to 10 strains of tol)acco-mosaic 
virus and to 3 of latent potato-mosaic virus, serological differences being de¬ 
tected among the strains of each. The tests gave some indication of the genet¬ 
ic or chemical constitution of the strains, since, e. g., masked and yellow 
tobacco-mosaic strains yielded not only common antigenic material but each also 
an antigenic fraction peculiar to itself. The fraction peculiar to yellow mosaic 
was found both in spontaneously occurring yellow mosaic and in yellow strains 
experimentally isolated from green tobacco mosaic. 

Studies iu bacteriosis.—XXn, (I) The isolation of a Bacterium asso¬ 
ciated with “fasciation” of sweet peas, “cauliflower” strawberry plants, 
and “leafy gall” of various plants, M. S. Lacey (Ann. Appl. Biol,, 23 (1936), 
Xo, 2, pp. 302-310, pis. 2 ).— An organism isolated from fasciated sweet peas 
reproduced the condition on inoculation into young seedlings. Bacterial strains 
similar to this one were also isolated from leafy galls on chrysanthemums, 
carnations, and Schizantliys, and from cauliflower of strawberry. These strains 
all induced fasciation in sweet pea seedlings both by direct inoculation and by 
way of inoculated sand cultures. The nonmotilo, rod-shaped organism, not 
Identified with any known species, is here given a preliminary description 
without being named. 

Galls produced by plant hormones, including a hormone extracted from 
Bacterium tumefaciens, N. A. Bbown and F. E. Gaedneb (Phytopathology^ 26 
(1936), No. 7, pp. 708-778, figs. 4)—The growth substances indoleacetic acid and 
indolepropionic acid, used in a lanolin salve, were applied to decapitated stems 
and side wounds on stems as a film smear covering the wounds, or to stems 
without wounding. The plants tested were beans, tobacco, tomato, sunfiower, 
privet, Paris daisy, Bryophyllum pinnatinn, Kalanchoe daigremontima, and 
Impaticns balsamim. Gall formation was induced by only one application to 
wounded stems, but apparently a wound is necessary here as in the cases of 
bacterial- and fungus-induced galls. Tomato and bean stems produced bend¬ 
ing and root primordia by surface smearing without wounding, and galls and 
witches’-hrooms were produced on bean plants by decapitating the 0.25- to 0.5-in. 
growth of stem just above the first two primary leaves and smearing the 
wound. Bean, tobacco, and sunflower proved most subject to the gall forma¬ 
tion thus induced, but Paris daisy, privet, and the Impatimis also developed 
definite galls. 
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These results suggested the possibility of producing galls with a growth sub¬ 
stance from cultures of Bacterium tumefaciem [=Phiftomotia^ tumefaciens]. 
This was successfully done, usin§ a lanolin mixture of growth substance ex¬ 
tracted in a manner described. In both sots of tests the pure lanolin controls 
gave negative results. 

The occurrence of Gibherella fujikuroi var. subglutinans in the United 
States, A. J. Ullsiuup {PhvioimlhrAogif, i6 (1036), Ao. 7, pp. 685-693, fins. 2).— 
Perilhecial specimens of this fungus weixi found on old cornstalks in New 
Jersey and Ohio. In addition to its distinguishing morphological characters, 
in the imperfect stage it could be differentiated from its tyi)e form, Fusarium 
mouiliforme (fectiou Liseola), by its more rapid growth rate on several agar 
media, its more intense stromatic coloration on steam-sterilized rice, etc., and 
by its lower minimum and optimum growth temperatures. The imperfect 
stage, F. mouUijorme suVijJuiinatu, proved capable of causing a seedling blight 
of corn. Certain siiiglo ascosporic cultures produced mature pcrithecia under 
suitable conditions, indicating the fungus to be homothallic. It is believed that 
this fungus has recently been introduced into the United States, and that a 
wider distribution will bo found than is here indicated. 

A growth factor influcucing the development of Ophiobolus graminis 
Sacc., G. W. I»Ai>wiCK i^vi, Aqr., 16 .To. 7, pp. 365-312; Fr. alis., p. 312).— 

O . gramnns failed to grow in some of the common synthetic liquid media with¬ 
out tlie addition of certain organic extracts. When casein was extracted with 
water, tlu* proteins precipitated with alcohol, and the ether-soluble fractions 
removed, the extract was still active in promoting growth. The same was true 
when carrots were extracted with water, the proteins precipitated, the ether- 
and acetone-soluble fractions removed, and much of the sugar ijreeipitated with 
barium hydroxide. Further studies are deemed necessary to determine whether 
this growth factor is identical with the second growth factor found by Buston 
and Kasinathan (B. S. R,, 72, p. 30) to be necessary for Ncmatospora gossypii. 
A culture of 0. gra minis in the basal solution contaminated with bacteria grew 
well in sharp contrast to noncontaminated cultures. Further tests wtih cul¬ 
tures of these bacteria indicated that they also contained a factor promoting 
growth of the fungus. 

II is believed lhat growth factors probably have an important role in main¬ 
taining the balance of micro-organisms in the soil. 

The determination of physiologic forms of Puccinia triticina Erikss. in 
England and Wales, F. M. IloniRTS (Aim. JppJ. Biol., 23 (1036), No. 2, pp- 
271-301 ).—For the determinaiion of physiologic forms, 40 collections (mostly in 
England and Wales) of P. triticina were tested, the majority being studied as 
single-spore cultures, and 10 new foiuns are described for the first time. An 
apparently inherent instability in the behavior of form 06 is discussed. This 
form appeared to be the commonest and most widely distributed one in Great 
Britain. Changes in emdronmental conditions affected the reactions of some 
of the differential varieties to certain physiological forms. These are dis¬ 
cussed. Infection of certain varieties by Ergsiphe graminis induced the de¬ 
velopment of pustules of a susceptible type by some physiologic forms of P. 
tritioina to which these varieties were normally resistant. 

“The fact that no previously described forms, except forms 15 and 10, have 
been encountered is discussed. The apparent absence of an aecidial host for 

P. triUcina in this country presents a problem as to the origin of the forms 
found here. It is suggested that mutation may account for the occurrence of 
some of these forms in view of the origin during the course of this investiga¬ 
tion of a variant of form 10 from a culture of form 66, presumably by 
mutation.” 
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Spreader materials for insoluble copper sprays, H. 0. Toung and J. R. 
Beokenbach (PUytopatfiologif, 26 (1936), No. 5, pp. 450-455, figs. 2). —^In tMs 
study at the Ohio Experiment Station, Wyoming bentonite and Wyojel (a 
treated bentonite) proved very effective as spreaders and stickers for such 
insoluble copper compounds as basic chloride, basic sulfate, phosphate, and 
Coposil. Kaolin, talc and Bancroft clays were much less effective. Wyoming 
bentonite, a high adsorbing material, proved suitable as a carrier for soluble 
or gaseous fungicides and insecticides. It flocculates in sprays about as does 
bordeaux mixture. The slicking tests were made on glass slides. 

Effect of seed borne pathogens and of seed disinfectants on the germi¬ 
nation of barley seed, B. H. Poetee (Assoc. Oft. Seed Anal. North Amer. Proc., 
27 (1935), pp. 94-9S).—This contribution by the Iowa Experiment Station deals 
with EelmintJiosporium sativum causing spot blotch and Gibherella sauMnetU 
causing scab, both of which are co mm on pathogens of barley seed. The former 
produces sparse root development, browning of roots and coleoptiles, and 
dart-brown conidiophores on the glumes. G. sauMnetii and related Fusariums 
on the seed produce a fluffy pink or white myc^um, cause rotting of the 
roots and stem of the seedling, and in autoclaved soil cause a pronounced 
seedling blight. 

Seed treatment of scabby barley with ethyl mercury phosphate increased 
the percentage of strong seedlings, reduced that of weak seedlings, and gave 
a practical control of seedling blight in laboratory soil. It also increased 
the stand in the field. Autoclaved soil furnished a satisfactory laboratory 
medium for seed germination which represented subsequent field germination 
more closely than does the usual germination on moist blotters. 

Factors influencing infection of barley by loose smut, E. W. liEUE^L 
(Pliytopatliologv, 26 (1936), No. 7, pp. 630-642). —Alpha and Wisconsin Pedigree 
No. 5 varieties inoculated with Ustilago nigra were grown at six constant soil 
temperatures (from 5"* to 30^ C.), high, low, and medium soil moisture being 
used for each. The cardinal temperatures for infection were: Minimum 
below 5®, optimum from 15® to 20®, and maximum above 30®. In general, 
high soil moisture reduced the percentage of infection while low soil moisture 
increased it, especially at the extreme. U. nuda showed little if any reaction 
to soil temperature. Infection with U. nigra showed no consistent response 
to differences in soil reaction or soil composition. Indications are that infec¬ 
tion by Z7. nigra does not occur after emergence of the first leaf. In general, 
transfer of the plants after emergence to a soil temperature more favorable 
or less favorable to infection resulted, respectively, in an increased or decreased 
I)ercentage of infection. 

The biology of oat smuts.—^IV, The invasion of some susceptible and 
resistant oat varieties, including Markton, by selected biological species of 
smut {Ustilago avenac (Pers.) ) Jens and Ustilago kolleri (Wille), J. H. 
Westebn (Ann. Appl. Biol., 23 (1936), No. 2, pp. 245-263, pis. 2, figs, 6). —Con¬ 
tinuing this series (B. S. R., 69, p. 666), U. avenae f. Li on Avena strigosa per¬ 
sisted longer than form Lu on the variety Potato, though both these oats failed 
to produce infected panicles with these smuts. The response of the resistant 
Markton to attack by six collections of U. avenae and U. kolleri varied con¬ 
siderably. Forms Ci and Lii failed to penetrate, but form CJa entered easily 
and its mycelium persisted for some time. 

The types of sheathing structures around the penetrating hyphae and their 
reaction to microchemical tests were determined in Markton inoculated with 
forms Oi and CU. A hypersensitive reaction resulting in the formation of 
necrotic areas around the hyphae was found in Markton when invaded by 
forms G, La, and La. 
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The varieties studied are classified according to five grades of resistance 
offered to particular forms of smut. In oats resistance to smut is expressed 
in at least three ways, viz, a reaction of the epidermal cell wall preventing 
penetration, necrosis of host cells, and a retarding effect on the growth of 
myc^um within the host. 

Laboratory detection of smut in oats, G. N. Davis (Assoc. Off. Seed Anal. 
North Amer. Proc., 27 (1935), p. 93). —A method for detection of smut in samples 
of small grains and sorghums is presented by the Iowa Experiment Station, 
whereby it is believed that the percentage of smutted heads in the field may 
be predicted. The method is based on the correlation of spore load per kernel 
with percentage of smutted heads in the field. 

Oat smut control, F. Van Haltbrn (Georgia 8ta. Giro. 110 (1936), pp. 4 )>— 
As a result of comparative tests of seed-treatment materials and methods for 
oats in the hull over a 5-yr. period, Improved Oeresan and formaldehyde dust 
or spray treatments (described in detail) are recommended. The first named 
appeared to have more advantages than any of the others tested. 

Investigations of the field resistance of individual wheat varieties to 
Puccinia glnmamm tritici [trans. title], O. E. Kctderlinq (Ztschr. Ziicht, 
Reihe A, Pflanaenzucht., 21 (1936), No. 1, pp. 1-40, figs. 3). —^Aftcr describing the 
general plant and fungus material used in the study (a collection of summer 
and vTinter wheat varieties and various races of the yellow rust fungus), the 
author details the methods and results of extensive varietal resistance tests, 
including experiments in greenhouse and field on the relations of temperature 
and of growth stage of the plant to its resistance to attack by this rust fungus. 

The results indicated that temperature has an important influence on infec¬ 
tion through its effects on both host and fungus. There were host and fungus 
races which in their reciprocal reaction called forth the severest infection at the 
cooler temperatures and other host-parasite combinations giving these results 
only at the warmer temperatures. The high field, resistance of some wheat 
varieties was most closely correlated with temperature and of others with the 
developmental stage of the plant at the time of attadL 

The data obtained are held to indicate that in order to call forth a defibiite 
disease picture in a particular variety the reciprocal action of a number of 
outer and inner factors is necessary. Thus both the “mature plant resistance” 
to black rust in America (held to be conditioned by the late stage of develop¬ 
ment of the plant) and the “summer resistance” to yellow rust in Europe (held 
to be conditioned by temperature influences) are to be considered merely as 
cases of the predominance of one limiting factor among a complex of influences 
present. Viewing the data as a whole, there is a long series of different combi¬ 
nations of the factors influencing infection (with all transitional stages), the 
two examples given lying at the extremes. The problem of field resistance to 
y^ow rust is thus seen to be a complex one, which must be studied from the 
standpoints of the physiological relations of both host and parasite to each 
other, to the changing environment, and to the different stages of development. 

Eighty-six literature references are given. 

The effect of leaf rust accompanied by heat upon yield, kernel weight, 
bushel weight, and protein content of hard red spring wheat, L. B. 
Waldron (Jour. Agr. Res. [17. 8 .}, 53 (1936, No. 6, pp. 399-414). —In this study 
by the North Dakota Experiment Station, 20 hybrid selections of each of 4 
families of a cross were grown in 1934 and 1935. The resistance to leaf rust 
varied from high to moderate within the families, and the average amount of 
leaf rust attacking the 2 moderately resistant families varied approximately 
from 4 to 13 percent from 1934 to 1935. The stem rust effect was very minor. 
The family showing freedom from leaf rust in both years showed no loss in 
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yield per acre from 1934 lo 1935. With increasing amounts of rust in the other 
3 families, yields feU off 16, 19, and 28 percent, respectively. In weight per 
1,000 kernels the 4 families, in order of amount of leaf rust, showed decreases 
of 8, 10, 24, and 29 percent, respectively, from 1934 to 1933. Weight of grain 
per bushel showed corresponding decreases of 3, 6, 7, and 8 percent. The chances 
were found to be 370:1 that the wheats showing least injury from leaf rusl 
in 1933 were less affected in the amount of protein laid down in Ihe grain than 
were other wheats showing greater injury from leaf rust in 1933 as compared 
with 1934. 

As the main difference affecting the crop in the 2 yr., so far as known, wa.s 
the markedly greater July heat of 1935, it is concluded that the yield and other 
losses of 1935 were due to the association of higher temperatures with the effects 
of the pathogen. 

Alfalfa dAvarf, a Tims disease transmissible by grafting, J. L. Weimeb 
{Jour. Agr. Res. [U. 8f.], 33 {1936), No. 5, pp. 333-34^, 3).—In this coopera¬ 

tive study between the U. S. D. A. Bureau of Plant Industry and the Cali¬ 
fornia Experiment Station, the bacteria commonly associated with alfalfa 
root tissue affected with dwarf were absolved from any causal relation. 
Healthy alfalfa plants set in soil from about dw'arfed idanls also failed to 
become infected, but dwarf spread readily from diseased to nearby healthy 
plants under natural conditions. In a few instances healthy alfalfa contracted 
dwarf in soil to which living diseased root tissue was added, but not Avhen stems 
from diseased plants were mixed with the soil. Water passing about diseased 
plants and then about healthy ones failed to induce infection. Two lots of cut¬ 
tings from affected green stems produced 33 and 40 percent of intected plants, 
respectively. W’'hen some of the crown tissue w'as included at the base of the 
cutting, 80 percent of infected plants resulted. Leaf mutilaton, pinprick inocu¬ 
lation, and the injection of Juice extracted from diseased plants failed to trans¬ 
mit. Inserting small pieces of yellow root tissue into healthy roots gave 
from 0 to 84 percent infection (average, 9 percent). All other parts of the 
diseased plants used as inoculum gave negative results. Approach grafting of 
diseased and healthy plants gave from 14 to 75 percent of infected plants 
(average, 37 percent). Any method of grafting in which a union was formed 
between diseased and healthy tissue served to transmit dwarf. The highest 
percentage of infection was obtained w’hen a piece of diseased root w'as grafted 
to the lower end of a healthy root by a wedge graft. 

It is concluded that alfalfa dwarf is a graft-transmissible virus diboaso. 

The relation of aphids to the transmission of bean mosaic, W. J. Zaumsyer 
and C. W. Kdarns {PhytopatJioHogy, 26 {1936), Ko. 7, pp. 61^629). —^Although 
aphids were not ordinarily seen in large numbers feeding on beans in the field, 
14 species were found, and it is likely that a careful search Avould have revealed 
many others. It is probable that the relative percenhige of the different species 
depends largely on the crop in close proximity. Positive transmlsbion of the 
bean-mosaic virus was proved for 11 aphid species from 17 hosts, viz. Aphis 
gossypii, A. medicaginis, A. rumicis, A. spiraocola, Brevicoryne hrassicae, Hya- 
lopterus atriplicis, Rhopalosiphiim pseiidohrassicae, Macrosiphum anilrosiae, 
IWnola solanifoiU, I. pisi, and Myaus persivac. KeotJiomasia populicola did 
not transmit the virus. Transmission with 10 species of insects other th an 
aphids commonly found feeding on beans also yielded negative results. The 
^read of bean mosaic in the field evidently depends on the prevalence of aphids, 
as well as on the amount of primary infection appearing early in tlie season. 

A manganese deficiency affecting beans, G. R. Towksend and H. H. Wbdg- 
WOETH {Florida 8ta. Bui. 300 {1936), pp. 23, figs. 6).—A chlorosis and death of 
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beans growinj» on sliglitly acid or alkaline peat soil is shown to be due to man- 
ganoso d<'ficioiicy. Its availaliility in such soils was increased by acidifying 
with sulfur, and soil treatments, sprays, and dusts with M 11 SO 4 prevented 
chlorosis and increased the jdeld of the beans. In correcting the trouble, iron 
and zinc could not bo substilut<*d for manganese. Tlic effects of soil applica¬ 
tions of either sulfur or manganese decreased rapidly. Soil treatment with 
25 lb. of IVInSOi and 200 lb. of sulfur per acre should be used each year for 
the prevention of yellowing on badly burned peat soil, but spraying with MnSOi 
solution is considered more economical. Two applications of spray (4-50) are 
usually sufficient. 

Flax seed-treatment tests, H. II. Floe {PJti/lopntholoffU, 26 {JitJG), So, J, 
rip. Jf29-438 ),—In this study by the TJ. S. D. A. Bureau of Plant Industry in 
cooperation with the North Dakota Experiment Station, Ceresan and copper 
carbonate dust treatments in controlling diseases and increasing stands and 
yields of Bison flax were conducted at 11 stations in Minnesota, North Dakota, 
South Dakota, and Montana (1031-S4). Seed-borne diseases of flax were of 
negligible importance during these 4 yr., and no accurate data were secured on 
the effectiveness of the different treatments in their control. The treatments 
had no appreciable effect on wilt incidence in the wilt-susceptible variety Damont 
or in the wilt-resistant variety Bison in 1 year’s trials on wilt-infested and non- 
infested farm soils. No treatment had a consistently stimulatory effect on either 
stand or yield, although there was some indication that under certain conditions 
the Ceresan and copper carbonate-dust treatments benefited the stand in the 
more humid southeastern Minnesota region. Tlie formaldehyde-spray treatment 
was distinctly injurious, causing significant reductions in stand in about three- 
fourths of the tests and in yield in about one-third of the tests in which such data 
were secured- Treatment of flaxseed is thus apparently not at present justified 
in the seed-flax producing regions of North Dakota, South Dakota, Montana, or 
western Minnesota. 

The relationship between the serological reactions and the infectivity of 
potato virus *‘X”, F. C. Bawdew (Bj'it. Jour. Expt. Path., 16 (1935), So. 5, pp. 
435-4 W -—close relationship was found to exist between the antigen content 
of purified suspensions of the S strain of potato virus X, as measured by their 
optimum flocculation points with antisera, and their virus content as measured 
by the local-lesion method. The strengths of such suspensions lay in the same 
order as compared by either method, but the relationship held only when the 
suspensions were prepared by the same method. The two methods gave different 
results when different mixtures of strains of virus X were compared. Strains 
G and L were serologically iiidistmguishablc from strain S, but produced no 
local lesions. It is believed that the antisera provide a quantitative method of 
studying such viruses, and that they also afford a reliable estimate of the total 
virus in a mixture of strains where the results from lesion counts would be 
misleading. 

Inactivation by heat, aging, or alcohol was accompanied by loss of flocculating 
power with antiviral sera. Inactivation by formalin did not affect the floccu¬ 
lating power, while phenol reduced and altered but did not completely destroy it 
The antigen and virus behaved similarly in their reactions to certain precipitants. 

Inoculation, of potato seedlings with the yellow dwai*f virus, E. J. WnEELim 
{Amer. Potato Jour., 13 (1936), No. 8, pp. 221-223). —^As shown in this study by 
the Michigan Experiment Station, plug grafting is effective in field or greenhouse 
for transmission of yellow dwarf. This method may be used in testing for 
resistance and possibly in obtaining a resistant variety. Several seedlings have 
failed to show the disease either after exposure to heavy field infection or to 
inoculation by the plug graft 
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Breeding for resistance to late bligbt in the potato, F. J. Stevenson, B. S. 
SCHTJLTZ, 0. F. Clabk, W. P. RAuacGH, li. C. Cash, and R. Bonds (Amer. Potato 
Jour., 13 (1936), Xo. 8, pp. 205-218) .—In this contribution by the U. S. D. A. 
Bureau of Plant Industry in cooperation with the Maine Experiment Station, 
the authors review previously published work along this line and then detail 
their preliminary studies as showing that there are different degrees of resist¬ 
ance, and that resistance is definitely inheritable. Though no immune types 
have been found, a variety satisfactory without bordeaux spraying in a blight 
epidemic year was obtained by selection from a cross of Chippewa X Katahdin. 
It is b^ieved that a high degree of resistance to the physiological forms of 
Phytophthora infpstam prevalent at Presque Isle, Maine, can be obtained with¬ 
out the aid of species hybrids, and if a heavy epidemic can be induced the results 
of one year’s testing seem reliable. The nature of the resistance has not yet been 
determined. 

Bordeaux spraying in relation to growth rate and yield of potatoes in 
Nassau County, Long Island, C. F. MAcIiEOD and W. Dzckison (Amer. Potato 
Jour., 13 (1936), Xo. 7, pp. 180-184, figs. 2 ).—These studies by Cornell University 
“are believed to indicate that at Hicksville, Long Island, bordeaux mixture has 
a tendency to increase the total weight of potato foliage, together with the total 
number of leaflets, and at the same time retard the increase in weight of tubers 
early in the season. This retardation in weight of tubers may or may not be 
followed by an increase in total weight of all tubers. It is also apparent from 
the data that the increased total weight of tubers from sprayed over unsprayed 
vines resulted from a larger number of smaller potatoes from the former.” 

Fosarium wilts of potato, their differentiation, and the effect of environ¬ 
ment upon their occurrence, R. W. Goss (Amer. Potato Jour., IS (1936), No. 7, 
pp. 171-180).—This study by the Nebraska Experiment Station appears to indi¬ 
cate that P. os7f/8porumst least as it occurs in Nebraska, Colorado, and ad¬ 
joining States—^is essentially a stem rot organism. It differs from the more 
highly specialized species listed as vascular parasites in its wide distribution, oc¬ 
currence in virgin soils, in the lack of severe and persistent attacks in any one 
locality, and in its weak parasitism. The data also show that F. solani eumartii 
is not so highly specialized as the vascular parasites, but that it attacks pri¬ 
marily the root cortex and on reaching the stem also invades the cortex chiefly, 
though it may eventually penetrate all the stem tissues. It is primarily a root 
rot organism, which sometimes causes a stem rot. It is deemed essential to 
lecognize the difference between these two diseases and the Fusarium wilts of 
other plants caused by the true vascular parasites. 

Brown rot of Irish potatoes and its control, A. H. Eddins (Florida 8ta. Bui. 
299 (1936), pp. 44, figs. 8 ).—The disease is first discussed (including the names, 
distribution, economic importance, hosts— iHtrifoUum, 8. pyracmtJmm, 
8 . sisymbrU, and Datura metel being listed as new—environal relations, and 
growth of the causal organism on media), following which the materials, 
methods, and results of the field experiments from 19!29 to 1935 are detailed. 

Crop rotation and weed eradication were ruled out as effective control meas¬ 
ures. Bacterium solanacearum (=P7iytoTnonas solanacearum) was killed by 
H 3 SO 4 in potato broth with initial reactions of pH 4.02 and lower and by both 
B3BO4 and HOI in potato-dextrose agar at initial reactions of pEL 4.16 and lower. 
It grew in media of higher initial concentrations and survived at pH 8.71 with 
NaOH as the alkaline agent In experimental field plats it was controlled by 
soil treatment with single doses of inoculated sulfur at from 400 to 1,200 lb. 
per acre. Yields were reduced, but were recovered when the soil adjusted 
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itself to a more alkaline condition (naturally or by addition of calcium or 
dolomitic limestone). The return to a normal pH was not accompanied by a 
return of brown rot. Hydrated lime at from 1,000 to 2,000 lb. per acre gave 
some control. Inoculated sulfur (800 lb per acre) induced reactions lethal to 
the organism in the upper 8 in. of soil more rapidly when applied in June than 
in fall or winter. 

Under conditions of moderate severity cowpeas as a green manure crop failed 
to reduce the rate of tuber infection, but when the disease was severe it increased 
the yield of healthy potatoes by preventing early infection. Com planted in a 
severely infected field 3 weeks prior to digging increased tuber infection through 
injured roots. 

The Green Mountain variety proved most resistant and Katahdin second, while 
Chippewa was most susceptible. In each of five varieties affected, external 
symptoms were evident in most of the tubers. Infected tubers continued to 
decay in transit and when stored in a field shed for 8 days. 

Bacteriosis of pumpkin fruits in California, P. A. Artt and 0. M. Tompkins 
(Science, 8i (1986), No, 2166, p. 18), —^This prdiminary note from the University 
of California describes a soft rot of pumpkin shown to be due to bacteria related 
to Erwinid ccrotovord l^Bacillus ccrotovorus^ and capable of inducing rot in 
various host plants. 

Notes on the present sugarcane-disease situation in Puerto Rico, J. H. 
JEJNSEN (Puerto Rico Sta. Agr, Notes No, 69 (1936), pp, 8).—This includes data 
on the aid given by surveys in guarding against new diseases; the distribution 
of mosaic in Puerto Rico, its control by resistant varieties or roguing, infection 
in young fields near hills as higher than near the sea, and the evidence as to the 
occurrence of two or more strains of virus; gummosis; leaf spot diseases; dry- 
top rot; red rot; Fusarium pokkah boeng disease (F, moniliforme) ; chlorotic 
streak; manganese deficiency; and on the exclusion of diseases not known to 
occur in Puerto Rico. 

Pythium graminicolum and P. arrhenomanes, C. Dhbchslkb (Phytopor 
thology, 26 (1986), No, 7, pp, 676-684, figs, 3), —Though P, graminicolum and 
P, arrhenomanes both parasitize sugarcane, being associated abundantly with 
root rots of this host in the southern United States, they represent two distinct 
species. A close mycelial connection between oogonium and antheridium, very 
frequent in P, graminicolum, is rare in P, arrhenomanes, and in parallel cultures 
the sturdy, more substantial membranous parts of the sexual apparatus of the 
former species remain clearly discernible long after the evanescent antheridial 
envelopes and supporting branches of the latter have become nearly or quite 
invisible. 

A temperature study of Pythium attack on swede seedlings, T. N. Grelves 
and A. E. Mxjskett (Ann, Appl, Biol, 23 (1936), No, 2, pp, 2(5^270, pi, J).—Low 
temperatures favored the preemergence phase of the disease and produced no 
damping-oflE, medium temperatures no damping-off and great reduction of the 
preemergence phase, and high temperatures a minimum of the preemergence 
phase favoring damping-off. The two varieties used (Tipperary and Ideal) 
proved equally susceptible to Pythium infection. 

The results led to the recommendation that seed be germinated at high tem¬ 
peratures until emergence of the seedling, and then that it be lowered to produce 
a sturdy seedling unlikely to be subject to damping-off. Seed disinfection prior 
to sowing (using an organic mercury compound) gave no appreciable control 
Relationship of climatological conditions to the tobacco downy mildew, 
L. F. Dixok, R. a. McLean, and F. A. Wolf (Phytopathology, 26 (1986), No, 8, 
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pp, Itoo-ISQ, fiffs. 5).—^Tlie weather ia North Carolina tor each ^ear (1931-3o) is 
presented by months as a background for elucidating the difference in time of 
occurrence and course of downy mildew. 

Primary outbreaks did not occur on corresponding dales, but came during or 
immediately after periods of warm weather (1) when the minimum temperature 
of the surface soil had been at or above 50° F. for several days and (2) when the 
seedlings were sufficiently large for their lower leaves to contact the soil. 
Attacks occurred irrespective of the character of the sky or rainfall. Secondary 
infection may occur during any general type of weather prevalent at this season, 
since dew accumulates each night. Secondary outbreaks occurred about 2 weeks 
after primary attack and were partially conditioned by the effects of the weather 
on sporulation and dissemination. 

Si)orulation was favored by long periods of saturation with overcast sky. 
Abundant sporulation occurred only from 42° to 63° and was most abundant at 
56°. Few, if any, sporangia were formed above 68° or below 36°. Maximum 
temperature above 90°, with intense sunshine, inhibited abundant sporulation 
even under favorable night conditions. Windy weather (clear or cloudy) 
favored dissemination of the sporangia, the greatest amount of inoculum heine; 
disseminated when it occurred during or immediately after abundant sporula¬ 
tion. The general outbreak in any locality occurred about 3 weeks after the pri¬ 
mary outbreak. The primary period of dissemination lasted about 2 weeks and 
the secondary one about 1 week. 

Weather conditions were not of primary importance in initiating recovery, 
which appeared to be conditioned by internal factors. Tobacco seedlings 
recovered most rapidly, however, during warm, clear days and warm nights. 

Further studies ou downy mildew of tobacco, F. A. Wolf, R. A. McLean, 
and L. F. Dixon (Pliytopathology, 26 { 1936 ), No. 8 , pp. 76*<?-77?, fl(/s. S).— Con¬ 
tinuing these studies (see above), certain previously reported observations on 
downy mildew have been confirmed, viz, rdative to oospores as sources of 
inoculum for primary infections in the Carolinas and to seedbeds sown on the 
sites of old beds as infection foci. Primary outbreaks always occur in seedbeds 
on the sites of old beds, and secondary outbreaks are of general prevalence about 
3 weeks later. The general distributiem within a locality occurs through air¬ 
borne sporangia. Germination of the oospores has been accomplished. 

The morphological features of Peronoapora hyoacyami P. nicolianae, and 
P. talacina, as described by various investigators, are compared and contrasted, 
and the tobacco pathogen in the southeastern United States is identified with the 
last named. 

It is of primary importance as a preventive measure that seedbeds never be 
placed on old sites. The most important palliatives include a greater exposure 
of seedlings to direct sunlight than now generally employed and the judicious 
administration of several applications of nitrate of soda. 

Serological tests ^vith Stouley^s crystalline tobacco-mosaic protein, K. S. 
Chesteb (Phytopatliolopy, 36 ( 1936 , Xo. 8, pp, 715^734, jfigs, 7).— Applying the 
Schultz-Dale method to materials containing several plant viruses including 
tobacco mosaic), it was found that the viruses tested gave no anaphylactic 
reactions. Healthy-plant proteins, on the contrary, were highly anaphylacto- 
genic, and those of healthy tobacco and tomato were very similar serologically. 
Complement-fixation tests confirmed the anaphylactic tests in showing a cross 
reactivity between the crystalline and healthy-plant proteins due not to a sero¬ 
logical affinity between virus and healthy-tobacco protein but to the presence 
in the crystalline material of a contaminating protein serologically allied or 
identical to the protein of healthy tobacco. Precipitin and complement-fixation 
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tests revecaled the presence in the crystalline materials of considerable quantities 
of virus. Precipitin tests of sera from sensitized guinea pigs indicated that in 
a given animal tobacco-mosaic virus may be a highly active precipitinogen but 
inactive anaphylactically, while healthy-tobacco proteins in the same animal 
may bo comparatively inert in producing precipitins but highly active in stimu¬ 
lating anaphylaxis. This implies that the mechanisms of the two reactions 
differ, although the same antibodies may be concerned. It is possible that the 
molecular size or solubility of the respective antigens underlies this difference 
in antigenic manifestation. 

The inactivation of crystalline tobacco-mosaic virus protein, W. M. Stan- 
UBT (Science, 83 (1936), No, 2163, pp. 626, 627 ).—^Tho crystalline protein described 
by the author (E. S. R., 73, p. 800 ; 76, p. 20C) as possessing the properties of 
tobacco-mosaic virus was rendered incapable of reproducing the disease by 
treatment witli HjOj, HCIIO. NaNO., or ultraviolet light without loss of its 
typical serological properties and with retention of certain charactorislic chemi¬ 
cal and physical properties. The changes induced by one or more of these 
agents in the isoelectric point, appearance in solution, optical rotation, and 
amino nitrogen content are de.scribed. 

Specificity of acquired immunity from tobacco-ring-spot diseases, W. 0. 
Thice (Phytopatholoffif, 26 (1936), Vo. 7, pp. 665-673, fiys. S). —Yalleau’s yellow 
ling spot (B. S. R., 68, p. 208) protected tobacco plants against Wingard’s ring 
spot No. 1 (B. S. R., 60, p. 244) and Valleau’s green ring spot. Ring spot No. 
1 and green ring spot gave complete protection against each other, but neither 
protected completely against yellow ring spot. These facts indicate that the 
viruses of the three diseases are closely related. Neither ring spot No. 1, green 
ring spot, nor yellow ring spot protected tobacco plants against tobacco mosaic, 
aucuba mosaic, cucumber mosaic, celery mosaic, potato vein banding, potato 
ring spot, spotted wilt, etch, or severe etch. Tobacco plants infected with a 
virus disease designated as ring spot No. 2 invariably recovered and developed 
a .solid immmiity from the disease. They did not, however, become immune 
from ring spot No. 1 or from any of 11 other virus diseases tested. 

Ascochyta pisi viciae in seeds of vetch, W. P. Crosieb (Assoc. Off. Seed 
Anal. North Amer. Proc., 27 (1935), pp. 82-86 ).—reporteil in this contribution 
by the New York State Experiment Station, fungus dcveloianent in infected 
seeds appeared to parallel that ot the seedling, and in the ungerminatotl seeds 
it was apparently present in the cotyledons. Vetch seetls of varying sources 
and origin were tested for infection. Preliminary exi)eriments with moist and 
dry heat applied to the seeds gave encoiirugemont for coiitiuuing a study of 
these methods of control. 

The effect of temperatures and chemicals upon the water-melon wilt 
fungus, ‘Fusarinm niveum K. F. Smith, K, Otiaka (Tot I or i Ndf/ukii-KwaiJiC 
{Trans. Tottori Soc. Agr. Sci.), 5 (1935), No. /f, pp. 2f5-333 ).—^Tests of various 
chemical ti*eatments and of temperatures of from 45® to 120® C. applied for 
from 5 to 60 min. are reported in Japanese. 

The infinence of dry air on the longevity of the iire-blight pathogen, 
H. R. Rosen (Phglopathology, 26 (1936), No. 5, pp. 439-4.^9, fig. 1 ).—^In these 
studies at the Arkansas Experiment Station, subjecting the exudate of Br- 
icinia amylovora [=Baoillns amylovorus} to a relative humidity close to zero 
allowed it to remain viable and infectious for about 1 yr. Hardened exudate 
kept under similar conditions hut exposed to laboratory air in paper packets 
showed no viable bacteria after a similar time, while exudate placed in corked 
vials suspended from a tree outdoors and exudate remaining in place on a 
cankered pear trunk exposed to sunlight possessed no viable, pathogenic bac- 
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teria after 3 mo, and 3 weeks, respectively. Tests for detecting the presence 
of living organisms in the soil around blighted apple and pear trees were 
negative. 

A morphological study of viable bacteria kept under bone-dry conditions for 
about 1 yr. revealed no endospores, cjsts, or involution forms. The Proca- 
Kayser method for difterentiation of living from dead bacteria stained the 
viable cells violet or violet red and the dead ones clear red, and the dry, living 
bacteria were larger and more heavily and evenly stained than the dead 
ones. 

The conclusion is reached that dry air is conducive to a relatively long life 
in this species, and attention is directed to an apparently common phenomenon 
of microscopic parasites, viz, that conditions favoring long life are often the 
reverse of those favoring growth and pathogenic expressions. 

Relation of nitrogen-carbohydrate nutrition of Stayman apple trees to 
susceptibility to fire bHght, G. K. K Link and H. W. Wmeox (Phytopathology, 
U (19BS), Xo. 7, pp. Stayman apple trees of identical past history 

were grown in sand culture in Chicago tanks, and a complete (plus-nitrate) 
nutrient solution was applied to one lot and a minus-nitrate solution to the 
other. Application of nitrates with particular light, temperature, and mois¬ 
ture conditions favored a metabolic status resulting in succulence and positive 
disposition to infection with Erwinia amylovora (^BaeilJua amylovorus). Non¬ 
application of nitrates under the same conditions favored early cessation of 
meristematic activity, resulting in woodiness and negative disposition to infec¬ 
tion. “Whether nonregulated enzyme systems of the host, or enzymatic and 
mechanical destructive forces of the parasite, or both, play the critical role 
in initial host injury, the metabolic and structural status of host tissue is 
important in conditioning phenotypic expression of genotypically determined 
capacity to develop susceptibility or resistance.” 

Overwintering of Rrwinia amylovora in association with severe winter 
injury on Baldwin apple trees, E. M. Hzldebuand (Phytopathology, 26 (1936), 
Xo. 7, pp. 702-707, fig. 1). —Studies were made at Cornell University on the 
survival of the fire blight organism (B. amylovora=Bacillu8 amylovorus) in 
cankers on winter-injured trees of the Bartlett pear and Baldwin apple. In¬ 
jury to the pear trees was so extreme that practically all bark and wood cells 
were killed, resulting in death of the trees. In apples the woody cylinder was 
badly discolored, but the bark injury occurred chiefly just outside the canker 
margin where the bacteria are located. All isolations from the pear cankers 
were negative. Of the 345 apple cankers examined, 85 yielded E. amylovora, 
indicating that cold injury of this type favors survival. Subsequent field ob¬ 
servations on the activity of similar cankers left on the trees substantiated 
these results. 

Apple bitter rot control, L. PnmcE (Hoosler Em't., 18 (1936), Xo. 3, pp. 40, 
41). —^This is a semipopular account of the disease under Indiana conditions, 
including control measures and lists of the most susceptible, moderately sus¬ 
ceptible, and resistant varieties, based on 11 yr. of observations. Akin, Kinnard, 
and Winesap are regarded as resistant. 

Variations in the chief ash constituents of apples affected with blotchy 
cork, W. A. DeLono (Pla7it Physiol, 11 (1936), Xo. 2, pp. 453-456).—The results 
of analyses showed a striking diminution of calcium in the fruits as the severity 
of attack increased. It is suggested that this low calcium content may arise 
as a result of competition between the leafy shoot and fruit tissues for this 
element during the early stages of growth. Possibly this apparent calcium 
deficit may play a part in the origin of the lesions typical of this trouble. 
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**Internal cork” of apples, Nelson, New Zealand: A study of moisture 
relations of soils and fruit, H. O. AsKErv7, E. Chittenden, and D. J. Stanton 
(New Zeat Jour. 8cL and Teohnol., 17 (1936), No. 4, pp. 595-599).—Determina¬ 
tions of the moisture content and physical properties of soils conducted on two 
orchard areas failed to indicate that internal cork of Nelson apples is due to a 
particularly low moisture content of the soil, while determinations of the mois¬ 
ture content of Jonathan and Dunn Favorite apples from two orchard areas 
showed no positive correlation between the incidence of the trouble and a low 
moisture content of the fruit. Thus the study negatives a theory of water 
deficiency as the primary cause of ‘‘cork” ailments, but does not preclude the 
probability that a low moisture supply on any soil subject to cork may accentuate 
the trouble. 

Retarded foliation in black raspberries and its relation to mosaic, D. M. 
CooLET (New York State 8ta. Bui. 675 (1936), pp. 20, figs. 4). —^During late April 
or early May (1933-35) extensive records of field cases of retarded foliation were 
made in commercial plantings of black raspberries (mostly Plum Farmer and 
Cumberland), followed by mosaic inspection in June. An average of 85 percent 
of the plants found systemicaUy infected with green mosaic in June had been 
recorded as exhibiting retarded foliation in April or May, while yellow mosaic 
cases discovered by delayed spring development gave a general average of 25 per¬ 
cent. In the last two seasons delayed development following winter injury simu¬ 
lated that due to virus infection, but careful diagnosis in 1935 reduced the error 
from this cause to 1.2 percent. Except following abundant winter injury, the 
method is recommended as a basis for a supplementary inspection and rogulng 
in black raspberries where green mosaic control is an important factor. In red 
raspberries no apparent retardation by these viruses occurred. 

Wildl brambles in relation to spread of virus diseases in cultivated black 
raspberries, L. M. Ooolbt (New York State 8ta. Bui. 665 (1936), pp. 15, figs. 4 )>— 
Five yr. of field experience and study of virus disease occurrence in large 
experimental black raspberry plantings in the western part of the State indi¬ 
cated that wild red raspberries are usually infected with one or both mosaic 
viruses without showing marked symptoms. They also support steady popula¬ 
tions of the principal vector (Amplioropliora r%M) and are shown to be impor¬ 
tant in the spread of mosaics into experimental plantings. This species should 
be eradicated over a radius of 1,000 ft. from commercial plantings. Other wild 
bramble species were also prevalent but were rarely mosaic infected and were 
relatively unfavorable hosts for the vector. 

Leaf curl occurred rarely in wild brambles. Its spead from them to experi¬ 
mental plantings was very slow and took place as readily from distant as from 
nearby sources. Its vector (Aphis ruMcola) is common on all wild and culti¬ 
vated raspberries in the area. 

A few streak infections were found in wild black raspberries and blackberries, 
but spread to experimental plantings was apparently unimportant* The vector 
is unknown, but it is recommended that when black raspberry plantings contain 
severe streak infections any wild blackberries close by be eradicated. 

Wild bramble eradication, L. M. Coolet (New York State Sta. Bui. 674 
(1936), pp. 32, figs. 3).—Not only are wild brambles regarded as pernicious 
weeds, but also as potential carriers of diseases and insect pests of cultivated 
raspberries and blackberries. Various common methods of eradication are 
reviewed. Of the chemicals tested, the effective eradicants proved to be am¬ 
monium sulfocyanate (crude liquor or crude crystalline), sodium chlorate and 
the proprietary chlorate mixtures Atladde and Vegedde, and sodium arsenite. 
Detailed recommendations for their use as evolved from the results of plat 
experiments and field trials are given. 
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Of the several types of wild brambles, blackberries proved most resistant to 
chemicals. Purple or hybrid raspberries were also rather resistant, while wild 
red raspberries, black raspberries, and dewberries all succumbed readily to the 
treatments above noted. Resistance increased with vigor of growth. A fine 
mist spraying of the foliage was most effective. Dusting, sprinkling, and soil 
applications gave good results with the chlorates but not with the amm onium 
sulfocyanate. Brambles appeared most susceptible to the chemicals about the 
time of fruiting. The ammonium sulfocyanate was less effective in spring and 
fall and noneffectual in winter. 

Chemical control of harmful fungi during stratification and germination 
of seeds of Kibes roezli, 0. R. Quick {Phytopathology, 26 (1936), No, 7, pp. 

—In this investigation by the TJ. S. D. A. Bureau of Plant Industry in 
cooperation with the University of California, treatment of the propagating 
medium of J?. roc^li seed cultures with powdered cupric oxalate (6 to 10 g of 
chemical per square foot of culture surface), prior to stratification and germi¬ 
nation, greatly lessened the usual serious seedling losses from damping-off fungi. 
Basic copper carbonate, formaldehyde, and nitric acid were somewhat less 
effective. 

Fuither obseiwations on mold control in grapes during transit and 
storage—1935 season, C. E. Asbubt, C. O. Bratlbt, and W. T. Pbntzfb {BUie 
Anchor', 13 (1936), No, 6, pp, 8, 9, 21).—This is a r#sum6 of progress during the 
1935-36 season in the investigation which has been in progress for several years.^ 
The usual fumigation with sulfur dioxide proved beneficial to grapes in display 
lugs shipped to eastern markets for immediate consumption. Addition of sodium 
bisulfite to the pads was of no value in the experimental tests, but, when it was 
combined with light sulfur dioxide gassing in solid carload shipments, longer 
life on the market was reported. Commercial application of sodium bisulfite to 
grapes is considered as still in the experimental stage, and the correct amounts 
and proper distribution in the pads or sawdust require careful supervision. 

Specific effects of zinc applications on leaves and twigs of orange trees 
affected with mottle-leaf, H. S. Brno and E. R. Passes (Jour, Agr, Res, 
iV, iSf.], 53 (1936), No, 5, pp, 395-398, flg. 1 ),—^In experiments near Riverside by 
the California Experiment Station, “orange trees affected with mottle-leaf pro¬ 
duced healthy foliage and increased growth after they had been sprayed with 
a zinc-lime mixture. The specific effects observed were (1) larger loaves, (2) 
longer internodes, and (3) more xylem tissue.” 

Low lime bordeaux mixture, copper sulphate solution, and copper sul¬ 
phate solution plus summer oil emulsion as sprays used for the control of 
pecan scab, J. R. Cole and J, R. Large (Southeast, Pecan (Prowers Assoc, Proc,, 
so (1936), pp, 10, 11, 13-18 ),—^Because of the early infection and the danger 
from bordeaux-drought injury, changes in the spray program were indicated. 
In tests in 1935, from one to two prepollination sprays of a weak and low-lime 
bordeaux mixture (2-0.5-50), followed by the usual number of cover sprays as 
the regular schedule but using either a 2-0.5-50 or a 3-1-50 mixture or a cop¬ 
per sulfate solution containing 1 lb. of OuSO* to 50 gal. of water plus 1 qt of 
summer oil emulsion, gave good control 

Contributions from the Wisley Laboratory.—LXXVI, The ink disease 
(or bulb scab) of Lris reticulata caused by Hystrosporinm adustnm 
Massee., D. B. Gbeen (Jour. Roy. Eon. Soc,, 61 (1936), No. 4, pp. 167-175, pis. 5, 
fig. 1 ).—^The experiments here reported confirm previous experience in the open 
garden as indicating that batches of I. reticulata bulbs showing inky markings 
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^^llen plnntod slowly (locro«nso in number. During the growing season tbe 
foliage of diseased plants if given a slight pull oame up, showing a rotten base. 
Bulbs injured by M, adnstum wore more quickly rotted by secondary decay or¬ 
ganisms in unstorilizod than in sterilized soils. It is believed that the safest 
method for control lies in the removal of any outer scales showing black 
patches and in the destruction of bulbs with black areas on the inner, fleshy 
portion. Other methods are briefly discussed. 

A preliminary statement of the effects of presoaking narcissus bulbs be¬ 
fore treatment with hot water and fungicides* G. L. Stottt and C. V. Dick 
(GaUf. Dept, A<jr, Dul., 2.7 (1936), No, ?, pp, 270-279).—Presoaktng of bulbs 
Ijefore the hot water or fungicide treatments for nematodes, in general, slightly 
delayed the blooming period (but with a slight advance when Geresan followed 
the hot water), injured the flowers in proportion to the length of time applied 
(presoaking for from 13 to 24 hr. causing injury enough to be important for flower 
production), but gave no consistent detrimental effects on bulb production. 

Differentiation of two mosaic diseases of Petunia by means of serological, 
cytological, and inoculation experiments [Irans. title], T. Matsuuoto (Bot, 
and Zool, [To/rj/o], 3 (1935), No, 5, pp, 89S--898, figs, 3 ),—^The author concluded 
from this study that there are two typos of mosaic in Petunia, which he 
designates as “A” and “B.” The symptoms appear similar, but inoeiiiations 
of the B form to healthy Petunia plants resulted in visible flecks on the new 
leaves within from 7 to 10 days, w'hereas the A form could not be carried 
either to Petunia or tobacco by artificial means, nor was it transmissible by 
the seed (i. e., no visible symptoms appeared). Insect transmission tests also 
gave negative results. It is thus still in doubt whether or not the A form is 
an infective type. 

The text is in Japanese. 

Pasciation of sweet peas caused by Phytemonas fascians n. sp.* P. B. 
Thjfobd (Jour. Agr. Res, [U, fif.], 53 (1936), No. 5, pp. S83-39i, figs. 2).—In this 
contribution from the Ohio Experiment Station, P. fascians n. sp. is described 
and shown to be the cause of fasciation in winterfowering sweet peas in 
Ohio. Experimentally, it induced fleshy, fasciated shoots in garden i>eas, 
petunias, geraniums, tobacco, Ggpsophiia paniculata, and in 10 varieties of 
sweet peas. The organism was also isolated from fasciated growths in 
chrysanthemum. 

Ten years’ experience in induced immunity to chestnut blight and other 
plant diseases, O. A. ZiMMmiAw (Penn. Nut Growers Assoc. Rpt. Proc., 4 
(1936), pp. Sl-23 ).—This Is a general summary of the author’s endeavors to 
build Tip an acquired imnuuiily to NndotJiia parasitica iu chestnut trees by 
injections, for which tangible results are claimed. Brief notes are also in¬ 
cluded on similar attempts with respect to cherry aphids, black knot of plum, 
blackberry rust, and with a serum from papaw seed. 

A seedling wilt of black locust caused by Phytophthora parasitica, E. B. 
Lambert and B. S. Crandall (Jour. Agr. Res. [D. iSM, 53 (1936), No. 6, pp. i07- 
‘i76, figs. 3 ).—^This previously unreported disease was found (1933-35) in four 
niu*series in Virginia, North C«arolina, and Alabama. In some cases destruc¬ 
tive epidemics developed in seedlings from 1 to 3 weeks old, but older seedlings 
usually recovered. The disease was induced among healthy seedlings in the 
greenhouse by spraying them with swarm spores and by infesting the soil with 
culture material. 

In regions where the disease is likely to occur, well-drniiied sites with a 
soil acidity of about i)H 5 are advised for sowing black locust. Control can 
iieii.M—37-5 
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be obtained by acidifying tbe soil with aluminum sulfate or by a bordeaux 
spray program. 

Some applied biological aspects of problems relating to plant-parasitic 
nematodes, T. Goodey (Ann, Appl, Biol., 23 (1936), Ko. 2, pp. 203-230), —This 
article includes a general review of the plant nematode situation from a world¬ 
wide viewpoint, with special reference to the results of research and to the 
practical problems of control. More than 50 references are listed. 

Feeding habits of the nematodes Aphelenchoides parietinus and Aphe- 
lenchns avenae, J. B. Cheistie and G. H. Arndt (Phytopathology, 26 (1936), 
yo. 7, pp. 693-101, Jig, J).—In this stud.v by the XJ. S, D. A. Bure^iu oL riant 
Industry and the South Carolina Experiment Station, these nematodes were 
reared on agar plates only when a fungus was present They fed by inserting 
the stylet and removing the hyphal contents. Both species frequently invaded 
lesions on the hypocotyls of cotton seedlings and occasionally penetrated healthy 
cortical tissues. Apparently Aphelejichotdes parietint/s may also feed on epi¬ 
dermal root cells, and in one instance it had infested the terminal buds of cotton 
seedlings, resulting in “blind” plants or distorted leaves. 

The action of certain halogen compounds on the potato eelworm, Hetero- 
dera schachtii, E. M. Smedley (Jour. Eelminthol., H (1936), No, 1, pp. 11-20 ).— 
Through their action on proteins hypochlorite solutions can dissolve the cysts 
of H. sGliachtii, as well as other forms of nematode cuticle, but solutions too 
dilute to dissolve the cysts stimulate the larvae to hatch at enormously increased 
rates. Such solutions containing calcium can attack the egg membrane so that 
the larvae are induced to hatch without any of the natural stimulants, such as 
root excretions, and can, therefore, be used to cause hatching in the absence of 
suitable hosts, thus reducing infection. 

The ability of hypochlorites to stimulate the hatching of this nematode is con¬ 
sidered as not merely a function of their action as alkalies and oxidating agents 
but as due largely to their peculiar action on proteins. 

A new eelworm disease of the tomato, P. H. Whucams (Oard. Chron., 3, 
ser., 99 (1936), No. 2o17, p. 316, Jig. i).—This is apparently the first report of 
AnguiiluUna dipsaci on tomato stems and leafstalks, where it caused extenshe 
spongy swellings. 

Hot-water treatment in the control of root knot nematodes in tuberous 
pLants ftrans. title], Goefaet (Blumen u. PJlanssenlau vcr. Oartenicelt, 
(1936), No. 10, pp. Ill, IIS).—Prom his experience in the control of Eeterodera 
nmrloni in tuberous plants in greenhouses, the author advocates treatment of the 
resting tubers for from 20 to 30 min. in a water bath at from 45* to 50" G. 

ECONOMIC ZOOLOGY—POMOLOGY 

Wildlife restoration and conservation: Proceedings of the North Ameri¬ 
can Wildlife Conference called by President Franklin D- Boosevelt (TTuaJi- 
ington: Govt., 1936, pp. XII+675, figs. Sj ahs. in U. 8. Dept, Agr., Bur, Biol. 
Hut'vey, Wildlije Rev, No. 0 (1936), pp, 29). —^This conference was held at Wash¬ 
ington, D. C., from February 3 to 7,1936. The general sessions were opened by 
H. A. Wallace, Secretary of Agriculture, who read a statement from Presideid 
F. D. Roosevelt and later addressed the conference (pp. 100-114). Among other 
participants were J. Zinser on The Mexican Wildlife Situation (pp. 6-11), 
H. Lloyd on The Administration of the Wildlife of Canada (pp. llr-15), J. N. 
Darling on The Crisis (pp. 16-24), P. A. Silcox on Wildlife Management on the 
National Forests (pp. 255-259), and P. S. Lovejoy on Harmonizing Conflicting 
Interests In Land Management (pp. 260-267). 
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Sectional meetings the proceedings of which are reported dealt with farmer- 
sportsman cooperatives (pp. 275-296); fish management (pp. 297-342); upland 
wildlife research (pp. 343-370); game breeding (pp. 371-395); forests and 
forest wildlife (pp, 396-427); stream and lake improvement (pp. 428-468); 
wildlife disease and population cycles research (pp. 469-493); research in water- 
fowl problems (pp. 494rn530); pollution (pp. 531-575); practical wildlife manage¬ 
ment (pp. 576-618); fur resources (pp. 619-638); and the problem of vanishing 
species (pp. 639-666). An author and subject index is included. 

In the section of upland wildlife research the contributions presented were The 
Beproduction Function in the Cottontail Babbit (Syloilagus floridanus meamsU 
Allen) in Southern Michigan, by B. E. Trippensee (pp. 344r-350); Management 
of Wild Turkey, by H. L. Stoddard (pp. 352-356); DifiCerences in Nutritive 
Values of Winter Game Foods, by P. L. Brrington (pp. 356-360), contributed 
from the Iowa Eaperiment Station; A Report on the Pillsbury, New Hampshire, 
Game Management Project, by J. P. Miller (pp. 360-365); and Pennsylvania's 
Field Game Investigations, by B. Gerstell (pp. 365-370). 

In the section on game breeding the contributions presented were Seminatural 
Game Farms for Wild Waterfowl, by W. Grange (pp. 371-373); Modem Methods 
of Quail Breeding, by M. 0. Poyner (pp. 373-376); Pennsylvania System of 
Artificial Brooding of Bing-Necked Pheasants, by B. 0. Smith (pp. 376-378); 
Game Bird Standards of Perfection, by M. D. Pimie (pp. 378-380); Sanitation 
on the Game Farm, by S. M. Gostigan (pp. 380-384); Releasing Larger Pheasants, 
by 0. W. Wessell (pp. 384, 383); and The Legal Status of the Hand-Beared 
Pheasant, by O. Beyer (pp. 386-393). In the section on research in waterfowl 
problems the contributions presented were Duck Nesting Carrying OapaciUes 
in Iowa, by L. J. Bennett (pp. 494-498); Belgrass and Other Waterfowl 
Foods—^Present Status and Future Prospects, by H. F. Lewis and 0. Cottam 
(pp. 498-501); Michigan Waterfowl Management Studies, by M. D. Pimie (pp. 
501-504); Mosquito Control and Waterfowl, by W. S. Bourn (pp. 505-508); 
Waterfowl Populations, by F. C. Lincoln (pp. 509-516); Waterfowl Conditions 
in Canada, 1935, by H. Lloyd (pp. 516-518); The Wild-Duck Factory Needs 
Repairs, by J. G. Huntington (pp. 518-523); The Fundamentals of the Duck 
Situation, 1936, by P. A. Taverner (pp. 523-525); and Wild Waterfowl Condi¬ 
tions in Manitoba, by A. G. Cunningham (pp. 525, 526). 

Wildlife Review [September 1936-November 1936] (U. 8. Dept Agr,, 
Bur, Biol. Survey, Wildlife Bev. Nos. 1 (19S5), pp. 32; 2 {1936), pp. 31; 3, pp. 36; 
k, pp. So; 5, pp. 34; 6, pp. 29). —^..Vbstracts of the literature relating to wildlife 
management intended for the benefit of employees and cooperators of the 
Bureau of Biological Survey arc presented in this serial conducted by W. L. 
McAtee. Notes and news items are included. No. 6 is devoted entirely to 
abstracts of papers from the North American Wildlife Conference above notCMl. 

[Contributions on wildlife research] (U. 8. Dept Agr., Bur. Biol. Survey, 
Wildlife Res. and Mangt Leaflets BiSf-25 (1935), pp. 4; B8^26, pp. 2; BS-27 
(1936), pp. 4, pi 1; B8-28 (1935), p. 1; BS’-29, pp. 5, figs. 3; B8-30 [19361, PP- 
fig. 1; BS-31 (1936), pp. 3, pis. 2; B8^2, pp. 2; BS^SS, pp. 4; BS-34, PP. 2; 
BBSS, pp. 2; BS-SS, pp. 2; B8^36, rev., pp. 4; B8S7, pp. 8; B8--38, pp. 16; 
B8S9, pp. 6; BS-40, pp. 2, pi 1; B8-‘41, pp. 14, fig* 1; B8--42, pp. 12, fig. 1; 
B8-‘4S, pp. IS, fig. 1; B8-44, pp. 26, fig. 1; B8-45, pp. 14, fig. 1; B8-46* PP- 9, 
fig. 1; pp. 10, fig. 1; B8^48, pp. 12, fig. 1; 58-^9, pp. 12^ fig. 1; BS-SO, 

pp. 13, figs. 2; BSSl, pp. 8, figs. 2; B8-52, pp. 2; B8--53, pp. 5; B8-54, pp. 5; 
B8-~55, p. 1; B8^6, p. 1; B8--57, pp. 3, fig. 1; B8^8, pp. 12, figs. 4; B8-^9, pp. 2, 
fig. 1; B8--60, pp. 4, fig. 1; BS-Bl, pp. 5, figs. 6; B8-62, pp. 6; B8~S3, pp. 2; 
BS-B4, pp. 10, figs. 2; BS--65, pp. 5, Jig. 1; B8-66, pp. 4; B8-B7, pp. 5; B8-da, 
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pp, 32; BS-e9, pp. This series of contributions (E. S. B., 74, p. 511) is 
continued as follows: Pur Resources—^the Stepchild of Conservation, by P. G. 
Ashbrook (BS-25); Directions for Poisoning Pinon Jays (BS-26); A Cage 
Trap Useful in the Control of White-Necked Ravens [Coixus cryptolowms], 
by S. E. Aldous (BS-27); Feeding Schedule for Rabbits (BS-2S); Directions 
tor Preservation and Care of Material Collected for Food Ilabits Studies 
(BS-29): Economic Ornithology and the Correlation of Laboratory and Field 
Methods, by C. Cottam (BS-30); Average Weight of Rabbits at Weaning 
Age, by C. E. Kellogg (BS-31); Raising Badgers in Captivity (BS-52); 
Forestry and Game Management, by n. n. Chapman (BS-33); Raising Rac¬ 
coons (BS-34); Raising Muskrats (BS-^5); Publications on Fur and Fur 
Animals fBS-36 and BS-36 rev.) ; The Correlation of Forestry and Wildlife 
Management, by I. N. Gabrielson (BS-37); Cooperati\e Re^earcli in Wildlife 
Management—^a Summary of the Project to February 15, 1936, by I. T. Bode 
(BS-38); Report on the Arnett, Oklahoma, Experimental Quail and Prairie 
Chicken Management Project, by V. Davison, abridged by W. L. McAtec 
(BS-S9); An Automatic Drinking Fountain for Minks, by C. F. Bassett 
(BS-40); Fruits Attractive to Birds—Northwesteni States, Region No. 1 
(BS-41), Rocky Mountain States, Region No. 2 (BS-42), Northern Plains 
States, Region No. 3 (BS-43), Northeastern States, Region No. 4 (BS-44), 
California, Region No. 5 (BS^5), Great Basin States, Region No. 6 (BS-46), 
Southwestern States, Region No. 7 (BS-47), Southern Plains Stales, Region 
No. 8 (BS-4S), Southeastern States, Region No. 9 (BS-49), and Florida, Region 
No. 10 (BS-50), all by W. L. McAtee; Local Control of Magpies, 
by E. R. Kalmbaeh (BS-ol); Raising Guinea Pigs (BS-52); Birdbanding 
(BS-53); Rodent Control Aided by Emergency Conservation Work, by S. P. 
Xoung (BS-454); Pertinent Pacts on the Angora Wool Rabbit (BS-65); Periodi¬ 
cals on Rabbits and Cavies (BS-56); Marking Wild Animals for Identification, 
by F. G. Ashbrook (BS-57); Classification and Price Trends of Silver Fox 
Skins, by C. E. Kellogg (BS-5S); Directions for Organizing and Conducting 
Rabbit Drives (BS-n59); Feeding the Weaned Minks, by C. P. Bassett (BS-6D); 
Sullys Hill National Game Preserve, North Dakota, compiled by C. Ruth 
(BS-61); Suggestions on Trapping Coyotes and Wolves in Alaska, by H. H. 
Gubser (BS-62); Raising Martens in Captivity (BS-63); Protecting Crops Prom 
Damage by Homed Larks in California, by J. A. Neff (BS-64); Relative Wei^ts 
of Young Rabbits and Does During the Suckling Period (BS-G5) and Polyga¬ 
mous Mating of Poxes (BS-66), both by C. E. Kellogg; Wildlife Technology, by 
W. L McAtee (BS-^7); Abstract of Fur Laws, 1936-37, compiled by P. G. 
Grimes (BS-C8) (E. S. R., 74, p. 511); and Fur Farming in Perspective, by F. G. 
Ashbrook (BS-69). 

Officials and organizations concerned with wildlife protection, 1936, 
compiled by F. G. GaiaiES (U. 8, Dept Ayr., Miav, PuK Zik (1936), pp. 16).'— 
This is the thirty-sixtli annual directory of officials and organizations concerned 
with wildlife protection and conservation (E. S. R, 74, p. 364). 

Game laws for the season 1936-37: A summary of Federal, State, and 
Provincial statutes, H. P. She[jx>n and F. G. GmzES (U. 8. Dept. Agr., Farmers^ 
Bui. 1766 (1936), pp. 11+38).—This is the thirty-seventh annual summary of the 
Federal and other game laws and regulations (E. S. R, 74, p. 364). 

Procedure in taxonomy, E. T. Schenk; and J. H. McMastebs (Stanford Uni- 
versify, Calif.: Stanford TJnlv. Press; Londoii: Oxford Univ. Press, 1936, pp. 
r/I+72).—Following an introduction, the several chapters of this work deal 
with systematic categories, types, the description of a new species, specific 
names, synonymy, storage of type material, and Latin terms and abbreviations. 
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The intcnialional rules of zoological nomenclature and summarios of opinion 
rendered arc presented in an aiipcndix, and a general index, with an index to the 
international rules and to opinions rendered, is included. 

The mammals and life zones of Oregon, V. Bailey (CT. S. TiepL Agi\, Bur. 
Biol. Surety, North Awer. Fauna No. 55 (WoO), pp. J/J6, pis. 5i, 102 ).— 

Following an introduction in wliich the pri'sent htudy and the physiographic 
features of Oregon are coiisidm-ed, tlie life zones of the State (as shown by an 
attached map) are dealt with (pp. 11-53). A discussion of the mammals of 
Oregon as an important natural resource is followed by an annotated list of the 
species, including the typo locality, general characters, measurements, distribu¬ 
tion and habitat, habits, and econf>mic status of each so far as known. A bibliog¬ 
raphy of seven pages, a glossary of Indian names of inammaLs, and an index of 
the subject matter are included. 

Birds of the West Indies, J. Bond (Philadelphia: Acud. Nat. Sri., 105U, pp. 
XXIV-i-ioG, ipis. 2, figs. JJdJ).—An account with full descriptions of all the 
birds known to occur or to have occurred on the West Indian islandKS, presented 
in 19 chapters and including introduced species, a systematic list of West Indian 
birds, and indexes to the common and local names. 

The birds of the Malay Peninsula: A general account of the birds inhabit¬ 
ing the region from the Isthmus of Kra to Singapore with the adjacent 
islands. — ^III, Sporting birds, birds of the shore and estuaries, H. 0. Kobin- 
SON and F. N. Chasen (London: H . F. & O . Tr//7/c/b//, 105G, rol. 3, pp. XA74- 
26i, pis. 1261 ).—^This third volume of the work previously noted (F, S. R., CO, 
p. 59) is illustrated with 25 full-page plates in color. 

Catbirds and moths, R. I^atham (Oologist, 53 (1936), No. 6, pp. d.9-73).— 
Observations of the food habits of catbirds arc noted. They are said to feed on 
any species of moth, large or small, and beetles, being particularly fond of June 
beetles and carabids, esi)ccially JlarpaUts pennsglvan Unis, and to take practically 
all other orders of insects attracted to light in the vicinity of Orient, Long 
Island, N. Y. Reference is made to their consumption of a large swarm of the 
eastern tent caterpillar moths. 

Excluding birds from reservoirs and fishponds, W. L. MoAteb and S. E. 
Piter (U. 8. Dept. Agr. Leaflet 120 (1936), pp. //+/), figs. S). —^Means for pre¬ 
venting birds from contaminating potable water and from making destructive 
forays among fishes in hatchery and rearing ponds are considered in this account. 
It has been demonstrated thal water reservoirs not more tlian 1,000 ft. in their 
longest dimension can be satisfactorily and economically protected by wiring, as 
can small pools by screening. The suggestions presented are recommended 
chiefly as the result of observations on their effectiveness ir actual practice, 

[Notes on economic insects and their controll (four. Econ. EnL, 29 (1936), 
No. 5, pp. 1022r-102S). —^The notes here presented (E. R, R., 70, p. Gt) relate, 
respectively, to The Fluorine Compounds as Insecticides—A Monograph With 
Annotated Bibliogi-aphy, by R. II. Carter (pp. 1022,1023); Coccidophihis citricola 
Brethes, a Predator Enemy of [California] Red and Purple Scales (pp. 1023, 
1024) and Japanese Species of Tetrastich us Parasitic on Eggs of Qalerucclla 
a^anthoniclacna (Schrank) (pp. 1024, 1025), both by S. E. Flanders; Qoocoris 
punctipes Say Observed as Predaceous Upon Eggs of Phlegeihoniius sp., by J. U. 
Gilmore (p. 1025); A Food for Ri ariiig I^aboratory Insects, by :m. II. llaydak 
tp. 1026); Long Survival of (hbliutu phnUoidcs Czemp., by C. 1 j>1c (p. 102G); A 
Crane Fly Larva [Nephroionm ferniginta Fab,] Attacking Newly Set Rtraw- 
l»erry Plants, by W. A. Thomas (pp. 102(», 1027); Injury to Lumber by 
lladrohregmus carinatus Say, by N. hi. Payne (p. 1027); Potential New Insecti¬ 
cides, by L. E. Smith, E. H. Siegler, and F. Munger (p. 1027) ; Wider Uses for 
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Nicotine, by P. O. Eitcbor and K. K. Galfee (pp. 1027,1028), contributed from the 
Kentucky Experiment Station; and Observations on Control of Mexican Bean 
Beetle in Association With Powdery Mildew Disease on Snap Beans, by L. W. 
Brannon and N. P. Howard (p. 1028). 

[Contributions on extension entomology] (Joiu\ Ucon, But., 2.9 {1936), 
Xo. 3, pp. 90i-923, figs. S).—^The following contributions on extension entomology 
(B. S. R., 76, p. 64) are presented: Fighting Mormon Crickets {Analrus simplex 
Hald.) (Orthoptera, Tettigoniidae), by C. Wakcland (pp. OOlr^OS); Organization 
of the Kansas Entomology Extension Service, by B. G. Kelly (pp. 908-011); 
Some Thoughts on Teaching Entomology to Adults, by A. B. Graham (pp. 911- 
913); Chalk Talks in Extension Entomology, by R. R. Reppert (pp. 913-916); 
Cricket [Mormon and Coulee Crickets] Control in Washington, by I. W. Bales 
(pp, 916-018); Effective Grasshopper Control by Farm Operators, by F. D. 
Butcher (pp. 918-4)21); and The Extension Service and Insect Control, by 
M. P, Jones (pp, 021-023). 

[Insect population studies] (Ann. Appl, Biol., 23 (1936), Ko. 2, pp. \33-Wi, 
fig. 1). —^The two contributions on this subject are (1) Insect Fluctuations: 
Population Studies in the Gall Midges (Cecidomyidae), by H. F. Barnes (pp, 
433-440), contributed from the Rothamsted Experimental Station, and Fluctua¬ 
tions of Insect Populations: Field Observations, by A. Roebuck (pp. 441-444). 

[Work In entomology by the Georgia Station] (Georgia 8ta. Ept. 19S6, pp. 
26-31, figs. S).—The work of the year (E. S. R., 74, p. 366) with the flat-headed 
borers in pecan and the pecan weevil, conducted cooperatively with the U. S. 
D. A, Bureau of Entomology and Plant Quarantine; the southern com root- 
worm; the cowpea curculio; the fall army worm on corn; boUweevil parasites, 
conducted in cooperation with the U. S. D, A. Bureau of Entomology and Plant 
Quarantine; the vegetable weevil; and peach infestation by curculio is reported 
upon, together with notes on the occurrence of several other species. 

Entomological notes.— I, n. Some common insect pests of fruit trees 
(Trop. Agr. {Ceylonl, 86 (1936), Nos. 4, pp. 196-205; 5, pp. 2J9-270).—A report 
on some iui>ect pests of citrus, mango, and miscellaneous fruit trees in Ceylon. 

Heat and cold resistance of the grain weevils and the grain mites in rela¬ 
tion to the temperature of their development, N. P. Smabagdova (Smabag- 
nowA) (Zool. Zliur. (Rev. Zool Riissc), U (1933), No. 4, pp. 737-748, figs. 6; 
Bng. al)s., pp. 747, 748)-—In a study of heat and cold resistance, it was foxmd 
that the mites Culoglyplius rodionovi A. Z. and Alcuroglgplnis ovatus Tr. when 
bred at 30® 0. are more resistant to heat as well as a very low temperature 
those taken from a culture bred at 20®. Humidity has a great influence on heat 
resistance and dry air reduces it A. ovatus is more resistant to low and to high 
temperatures in comparison with C. rodionovi. Rice weevils developed at a 
high temperature present a greater resistance than those developed at a low 
temperature, hut this was not the case with the granary Tveevil, which is much 
more resistant to heat than the rice weevii 

Insect fauna of cured tobacco in storage in the United States, E. M. Living- 
SToiTE and W. D. Reed (dour. Boon. Bnt., 29 (1936), No. 5, pp. 1017-1022 ).—^In 
this discussion the fauna of cured tobacco is divided into two groups, the first of 
which includes all of the species that feed on tobacco, including their parasites 
and predators, and the second the species that temporarily inhabit tobacco. 

Forest insects, R. W. Doanb, E. 0. Tan Dyke, W. J. Chambeklin, and H. E. 
Buhke (Neio York and London: McGran^niU Book Co., 1936, pp. Xn+463, 
Ipl. 11, figs. The chapters of this work are devoted to the importance of 
forest entomology; the control of forest insects and insects injurious to forest 
products; beeties; moths and butterflies; sawflies, homtails, bees, and ants; 
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apMds, scale insects, and otlicrs; other orders of insects and the mites; and 
termites or white ants. Lists of the more important coniferous and hardwood 
trees of the United States and some of their principal insect enemies are 
appended. 

Biological methods and their use in forest entomology, I. TBuiOAUDTi 
{Svmslid SJcogsvdrdsfor. Tidslr., 34 . (1936)^ No, 2, pp. i26-Ul, figs. 8; Eng, flhs., 
pp. 41G-419), —A general discussion of biological methods in the control of forest 
insects. 

Blood albumin spreader used with oil sprays, B. U. Smith and J. P. 
IjaDue {Jour. Boon, Ent., 29 {1939), No, J, pp. 838-8^2),—Investigations at the 
California Citrus Experiment Station, made with a \iew to securhig data on 
the range in quality of the albumin and of the spreader as produced by differ¬ 
ent manufacturers, the effect of different types of earths on the keeping and 
performance qualities of the spreader, and a method for determining the 
solubility of the spreader, are reported upon. 

Effect on chickens of arsenic in grasshopper bait: Little danger in eat¬ 
ing arsenic-fed chickens, H. P. Wilson and C. E. Holmes {Jour. Econ. Ent., 
29 {1936), No. 5, pp. 1008-1014). —^Experiments conducted by the Wisconsin 
Experiment Station during the grasshopper control campaign in 1934 are 
reported upon. 

Under cage conditions chickens did not feed on poisoned grasshopper bait 
made according to the Wisconsin formula, and in picking corn out of poisoned 
sawdust did not pick up enough of the scattered bait to produce any serious 
cases of poisoning. There appears to be little or no danger of poisoning 
chickens when they have access to poison bait containing a mixture of bran, 
sawdust, and whey, used as a carrying agent for arsenic trioxide. Beasonable 
care in keeping chickens away from poisoned grasshopper bait made with arsenic 
trioxide will prevent losses by poisoning. 

Comparative methods of removing lead loads resulting from a heavy 
first-brood oil-lead schedule, C. L. Buseholdlb and 0. W. Fosd {Jour. Econ. 
Ent., 29 {1936), No. 5, pp. 827-830). —Studies at the Indiana Experiment Station 
m 1935 of the comparative efficiency of washing equipment in the removal 
of lead arsenate from sprayed fruit and the factors involved ace reported upon, 
the details being given in two tables. 

Oracca —a source of insecticides .—A preliminary study of domestic spe¬ 
cies of devil’s shoestring as sources of insecticidal materials, H. A. Jones, 
E. L. Campbell, and W. N. Sullivan {Soap, 11 {1933), No. 9, pp. 99, 101, 103, 
105,107, 109, figs. f3).—^In the course of the studies here reiiorted, the details of 
which are given in tables, “chemical and insecticidal tests were made on 32 
samples of Cracoa coUectod in different parts of the United States. Twenty- 
seven of these samples were roots: 19 of C. virginima, 3 of C, Undheimeri, 
2 of O. amOigua, and 1 each of C. latidens, O. hispidula, and C. spicata. The 
other samples consisted of aerial portions, hulls of seed pods, and seed of 
0. lindheinwri and mixed seeds and pods of 0. virginiatia and C. ambigua. Ten 
States, from Texas to Maryland, were represented in the collections. The 
toUowing determinations were made on all or some of the 32 samples: Total 
acetone, extractives, roteuone content, methoxyl content, optical rotatory power 
of acetone extract, and Durham color test The relative effectiveness of kero¬ 
sene and acetone extracts was determined against houseflies, the acetone ex¬ 
tracts being tested by a method not hitherto described. 

“The relative effectiveness of the kerosene extracts was similar to that of the 
acetone extracts, and the latter was well correlated with the degree of blue 
or hlue-grcen color given by the Durham test By this simple test the 
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effectiveness of a sample of (Jvacua can be roughly predicted. The insecticidal 
results were not well correlated witli otlicr c'hemical dotorminations. As only 
a few samples contained onouah rolonone to permit its quantitative determina¬ 
tion, data sufficient for comparison of rot<‘iioiie cotilont and ofrooliveiiess were 
not obtained. Four samples of virgluiuna root from Texas and one of 
C. lutidcus from Florida contained from tl.:i to 0.5 percent of rolenoue. 

**The most effective samples of C. rirphiiana root came from Texas. Samples 
from the Carolinas, Virginia, and Jilaryland were relatively ineffective. A 
sample of C. Jatidens root from Florida, one of G. lindhcimcri root from Texas, 
and seeds of the latter species were also highly effective. 

“In spite of its lower content of toxic materials, it is believed that Oracca 
might be developed to an extent permitting competition with clerris and cube.’* 

The insecticidal properties of some east African plants.—II, Mimdiilea 
snberosa Benth., R. R. le G. Worsley Appl. liloU ^3 (1936), Xo. 2, pp, 
.,7/->52S, figs. dl.—In continuation of previous studies (E. S. R., 73, p. 208), the 
author has found the bark of ^fundulea from Moa district, Tanganyika, to be 
as toxic to injects as Amani derris root containing 5.4 percent rotenone. That 
obtained from two other districts is only about half as toxic. The former 
tree may be a variety of the ordinary 21. 8uJ)crosa. 

“The powder dusted on coikvoaches and flies, althouuh having a much 
smaller initial effect than pyrethrum and not producing any rapid knock-down, 
yet cause.s death in about half the time: derris has the same action. The 
.same remarks apply to paraffin extracts of these substances. Mandulcn seeds 
are about tliree-quarters as toxic as the bark, but are unlikely to be of any 
commercial value on account of their scarcity.” 

The experimental cultivation of this plant is under way with a view to 
commercial use of the bark. 

Decrease in effectiveness of stored pyretbrmn dusts as shown by biologi¬ 
cal tests with the celery leaf tier in the laboratory, 0. B. Wisecup (Jour, 
Econ. Ent., 29 (1936), Xo. 5, pp. 1000-1003). —^Laboratory biological tests made 
with stored pyrethrum dusts for control of the greenhouse leaf tier indicated that 
“undiluted pyrethrum would be effective in the field when stored for as long as 
3 yr. in closed containers. The commonly used pyrethrum-tobacco mixture should 
be effective when stored for 1 or 2 yr. in closed containers, but a doliuite deterio¬ 
ration could be expected when stored in open containers, as is a common practice 
among farmers in the Sanford. Fla., area.’* 

Toxic action of nicotines, noimicotines, and anabasine upon Aphis rumi- 
cis L., C, H. Richaedsox, L. C. Ckaio, and T. R. IIansberey (Jour. Econ. Ent,, 
29 (1936), Xo. 6, pp. 850-86J, figs, 5), —^In work conducted at the Iowa Expori- 
laeut Station “d7-/3-nornicotine, dZ-a-nicotine, dZ-a-nomicotiiie, dZ-jS-nicotine (race¬ 
mic nicotine), and anabasine (Z-jS-pyridyl-a-piperidine) were compared in toxicity 
with Z-jS.nicotiiie (natural nicotine). The solution of the bases in 0.26 percent 
sodium oleate solution were applied in a fine spray to adult A, rumicis under 
standardized conditions. The order of toxicity, based upon the median lethal 
concentrations in milligrams per cubic centimeter of solution, is; Anabasiiie>Z- 
j5-nicotine=dZ-j8-nornicotiiie>dZ-iS-nicotine>dZ-a-nicotine==dZ-a-nornicotine. The 
presence or absence of a CIL group on the pyrrolidine nitrogen of a pyridyl pyr¬ 
rolidine is not essential for the toxic action of the compound to A, rumicis. This 
may or may not be true for certain vertebrate animals and by inference for other 
insects. The compounds with linkage at the jS-position of the pyridine nucleus are 
the most toxic in this series as they have previously been found to be in the pyri¬ 
dyl piperidine series. This rdation between .S-i)osii1ou and toxicity in those 
pyridine derivations may prove to be fairly general, for it seems to hold true for 
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certain vertebrates as well as for apbids. Eacomic nicotine is about ono-half as 
toxic as natural nicotiut^, the laovo fraction probably being largely responsible 
for its action on this aphid. Anabasine is con&i<l(»rably more toxic than the other 
comiwnnds studied in this in^s cstigation, and it is i)robubly somewhat more toxic 
than neonicotine.” 

Arseniciil subslituLtcs,— IF, Some relalloiiship between molecular struc¬ 
ture and toxicity of organic c<mipoiind«i to the silkn'orm (Bonibyx niori), 
J. Ginsbueg and G. J. CvvxLLrro {Jour. Hcon. IJjiL, 29 {W36), Xo. 5, pp. 806 - 
8^19 ).—In this second c(»ntril>utioii from the New Jersey Experiment Stations 
(B. S. R., 73, p. 346), “the insecticidal properties of 121 water-insoluble organic 
compounds were tested as stomach poisons against silk moth larvae. Only 26 
chemicals possessed any toxicity whatsoever, while 7 chemicals lu'oduced mor¬ 
tality of from 55 to 100 percent after 3 days. The results suggest that organic 
compounds are apt to be of higher toxicity to chewing insects when they contain 
both amino and thio groups in the molecule ” 

The effect of a few toxic substances upon the total blood cell count in 
the cockroach Blalta orientalis Linn., R. A. Fisher {Ann, Jlnt, Bog, Aa/cr., 
29 {1936), Xo. 2. pp. 333-3^0). —In a study at the Idaho Experiment Station it 
was found that the death of the oriental cockroach due to white arsenic, 
mercuric chloride, and sodium fliiosilicate caused, respectively, significant 
decreases from the acetic acid average of 36,173 to 8,170, 7,083, and 6,778 cells 
per cubic millimeter of blood. “This decrease is caused apparently by the 
disappearance of the type of cell having a small nucleus and a large amount of 
cytoplasm. Normally those cells are present in large numbers. Carbon disul¬ 
fide has no apparent effect upon the blood cells. Hydrocyanic acid and ether 
show no difference from acetic acid in their effect upon the blood cell count, 
probably because of some interference with normal coagulation. Pyridine 
causes a significant increase in the blood cell count. This increase cannot yet 
be considered real because of the limited number of cockroaches in the sample.” 

Inhibition of coagulation in the blood of insects by the fatty acid vapor 
treatment, W, B. Skull (A?*?*. Ent. Boc. Amcr., 20 {1036), Xo, 2, pp, 3il-3-i9, 
ptj. t ).—^The author has found in studies at the Idaho Experiment Station that 
coagulation in the blood of the oriental cockroach is inhibited by treating the 
insect with the vapors of formic, acetic, propionic, butyric, and valeric acids. 
“The length of time of treatment nccess's.ary to cause inhibition of coagulation in 
the blood of insects varies inversely with the temi)erature of the treatment and 
directly with the physi<al properties of the acid. Inhibition of coagulation 
is complete only when the insects succumb to the treatment, but may bo retarded 
without killing tlie iiisccfs when the lime of treatment in the acid vapor is 
decroasod. Of Iho organic and inorganic compounds report (h 1 in this and 
previous papers [E. S. R., 68, p. 3o4; 70, p. 000], only the fatty acids inhibit 
coagulation in the blcvod of the cockroach, which seems to indicate that the 
carboxyl radical coiiuuou to these acids is responsible for the inbibitory 
properties of the acids.” 

Insect parasitism and biological control, C. P. Clausen {Ann. Ent Boc. 
Amer., 29 {1936), Xo. 2, pp, 201-223, figs. 6).—^This discussion, accompanied by 
charts graphically illustrating the subject, was presented as an address at the 
annual meeting of the Entomological Society of America in December 193o. 

Thysanoptera of the geenton, J. R. Watson {Fla, Ent, 18 {1934), S, 
pp. 44'-4^1 18 {1935), Xo. 4 , pp. 55-62), —^This contribution from the Florida Ex¬ 
periment Station reports observations of thrips found in materials on the 
surfa<*(' of the soil, including ninldiiig and rotting leav(\s and wood and dead 
and doca,\ijig grass, and also materials such as bark and notaly fiiuui, li<‘Uens, 
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epiphytes, and feriLs growing on limbs o£ trees. Sereral species arc described 
as new. 

Grasshoppers and agricnltnral development in North Dakota, J. A. Munbo 
(Jour, Econ, EnU 29 {1936), Xo. o, pp. This contribution from the 

North Dakota Experiment Station presents a brief historical account and then 
deals briefly with heavy migratory flights, outbreaks during the present cen¬ 
tury, surveys and control activities, effectiveness of the 1934 campaign, sx>ecics 
involved, flight dispersal an important control factor, and land utilization and 
grasshopper abundance. 

The biology of Leptohyrsa rhododendri Horvath (Hemiptera, Tingi- 
tidae), the rhododendron lacebug.—Introduction, bionomics, and life 
history, C. G. Johnson (Ann. Appl. Biol., 23 (1936), No. 2, pp. 3Ji2S68, pis. 3, 
figs. 4). —^Following an introductory account of the rhododendron lacebug and 
references to the literature, of which a list of 63 is given, its distribution in 
Great Britain, morphology, and bionomics are taken up. 

Chinch bug flights, W. T. Emery (Jour. Boon. Ent, 29 (1936), No. 5, pp. 833- 
637, figs. 2). —^The data obtained from flight screens in (‘onneetioii with sod and 
air temperatures, made by thermocouple bulb and thermograph, respectively, 
have shown that when chinch bugs migrate from winter quarters their flights 
are governed largely by changes in temperature. “Flights from places of hiber¬ 
nation occur in spring when the temperature of the sod in which the bugs arc 
hibernating roaches 60* F. Bedistribution flights occur late in tlie spring and 
during the summer when air temperatures fall below 60® and then rise distinctly 
above that temperature. Flights to places of hibernation occur in tlic fall after 
drops in temperature corresponding to the temperature increases observed in 
the spring. In spring, migrating chinch bugs stop at the margins of graiufields, 
or as soon as they have reached an attractive food supply.” 

Observations on the life history and control of the cabbage aphis (Brevi- 
coryne brassicae li.), F. B. Peihebbbidgb and J. E. M. Mellor (Ann. Appl. 
Biol, 23 (1936), No. 2, pp. 329-341, pi. 1). —^In a study of the life history of the 
cabbage apbid in the market garden areas of Bedfordshire, Cambridgeshire, and 
Huntingdonshire, England, from November 1933 to October 1935, a variation 
was foimd as to behavior during the 2 yr. “In 1934 this aphid overwintered 
only as eggs on cultivated cruciferous crops (and particularly brussels sprouts), 
whereas observations strongly suggest that in 1935 it overwintered both as 
viviparous females and eggs. The hatching of the eggs was much later in 1934 
than in 1935, but the first winged forms were produced at about the same date. 

“Predators and parasites were fairly abundant but not sufficiently so as to 
prevent serious damage. It is suggested that control measures should aim at 
preventing the aphids from passing from old plants to newly planted ones. 
Nicotine sprays or nicotine dusts are suitable for tbis purpose. The pest is 
difficult to control on ordinary field crops.” 

Studies on the aphides infesting tbe potato crop.—V, laboratory experi¬ 
ments on the effect of wind velocity on the flight of Myzns persicac Sulz., 
W. M, Davies (Awn. Appl. Biot, 23 (1936), No. 2, pp. 401-408, pi 1, fig. f ),— 
Beporting further on studies of aphids infesting potatoes (E. S. B., 74, p. 668), 
the results of laboratory experiments on the effect of variation in wind 
velocity upon the flight of the green peach aphid are reported. 

“When no wind passed through the experimental chamber, 25 winged apbids 
averaged 154.8 flights per minute. The incidence of flight in a range of wind 
velocities is recorded. Low wind velocities had a marked influence on flight, 
which ceased when the speed of the wind was increased to 3.75 miles per hour. 
The aphids remained sfu< ionary on the glass surface of the chamber wJien higli 
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winds of 20 and 30> miles per hour passed through the chamber, and even when 
the full force of the wind, equivalent to a gale of 70 miles per hour, passed over 
them the aphids adhered to the surface with ease. Microscopical observation 
showed that the aphids possess a small membranous pad between each claw 
and another at the base of each tarsus; these are adpressed to the surface and 
facilitate adherence.” 

The literature on the subject of the dissemination of aphids by wind is re¬ 
viewed, and the phenomenon of voluntary migration as compared with involun¬ 
tary transportation is here discussed. 

Effectiveness of low concentrations of nicotine in combination with 
other materials against black pecan aphid, 0. E. Moznette {Jour, Econ. hint., 
29 (1936), No. 5, pp. 970-972 ).—^Experimental control work with the black pecan 
aphid Melmocallis cai'yaefoUae Davis, conducted near Albany, Ga., during 3932, 
1933, and 1934, in which low concentrations of nicotine in combination with 
various other materials were tested, is reported upon, the details being given 
in two tables. It was found that nicotine will control this aphid at strengths as 
low as 1:4,000 when combined with bordeaux mixture, white oil emulsions, and 
potassium oleate soap at the higher strengths used. 

Four new aphids from Colorado, M. A. Palmer {Ann. Bnt. Boo. Amer., 29 
(1936), No. 2, pp. 273-278, fiOB. i ).—Contributing from the Colorado Experiment 
Station, descriptions are given of four new species of Aphididae under the 
names AmpMcercidus masssoni, Cinara pseudoscliwarsii, Kakimia coUoniiar, and 
MaorosipMim "breviscriptum. 

Halowax (chlorinated naphthalene) as an ovicide for codling moth and 
oriental fruit moth, E. P. Beeakev and A. C. Hiller {Jour. Econ. Ent., 29 
{1936) i No. 5, pp. 820-826 ).—^In this contribution (E. S. B., 73, p. 342), the moths 
were induced to oviposit on the foliage of small apple and pear seedlings grown 
in 6-in. flower pots. '‘The age of the eggs varied from 1 to 4 days at the time 
the sprays were applied. All sprays were applied with a Devilbiss atomizer, 
type GS, operating at a constant pressure of 15 lb. At the end of a KMay incu¬ 
bation period, the eggs were counted with the aid of a jeweler’s binocular. 
Halowax was applied as a simple emulsion prepared by the writers. . . . The 
emulsifying agent, one of the sulfonated fatty alcohols, was used at 2 percent 
on the concentrate, and the formula called for 80 percent oil by weight or 80 
percent oil and Halowax mixture. AH sprays contained 1 percent oil or 1 per¬ 
cent oil and Halowax mixture. A total of 15,063 fruit moth eggs was used. 
Of these, 1,856 were in 13 checks taken throughout the season, with an average 
mortality of 3.3 percent, 2 going as high as 9 percent:. Of the 7,344 codling 
moth eggs used, 3,500 were in 13 checks taken throughout the season, with an 
average mortality of 5.5 percent, 2 going as high as 11 percent. Eggs of both 
insects were killed with the same preparation, there being no apparent difCerence 
in the susceptibility of the two, and eggs of all ages were killed with equal 
facHity.” 

It is deemed desirable to use Halowax in combination with wliite oil (pe¬ 
troleum). “Other things being equal, Halowax gives the best results when 
diluted with an oil having a viscosity of SO sec. Saybolt. . . . Batios as low 
as 1:7 were quite effective and the results less erratic than when oil alone was 
used.” 

European com borer situation in Wisconsin, E. L. OuAMSiERS {Jo%(r. Econ, 
Ent,, 89 {1936), No, 5, pp. 9Jt4r-947).—T}ie history of the European corn horer in 
Wisconsin, where it flrst appeared in 1931, is reported upon. 

Notes on <dothes moth breeding, S. G. Billings {Jour, Econ. Ent.^ 89 {1936), 
No. 5, pp. 1014-1016 ).—^The author found clean woolen goods to be nutritionally 
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deficient for newly hatched webbing clothes moths. “Ordinary house dust and 
food stains have a slimulating but variable effect on clothes nioihs. Fish meal 
and yeast have been touud by other workers to be \alnable nutritional supple¬ 
ments for clolbes moths. Autoclaved yea^t is superior to unautoclaved yeast 
as a clothes moth supplement. A method for i»rocnriTig clothes moth eggs in 
quantity is described.” 

Experiments to control tobacco bndworm, F. S. CnAiiBiRLiN and A. W. 
Moesill, Je. {.Jour, Econ. Ent, 29 {19o6), Xo. J, pp. 967-970, fig, 1). —The experi¬ 
ments here reported upon failed to reveal any satisfactory and safe substitute 
for the lead arsenate-corn meal mixture and demonstrated that several of the 
mixtures tried were harmful and should not be used by tobacco growers. 

An ecological consideration of the diapause of Loxostege sticticalis li. 
(Lepidoptera, Pyralidae) [trans. title], D. AI. Steixbbrg and S. A. Kamensky 
{BuT. Biol, France et Belg,, 70 (1930), Xo. 3, pp. Ii3-183, figs. 2). —^This consid¬ 
eration of the rest period of the beet webworm is presented with a list of 50 
references to the literature. 

The hessian jfly and its control, L. Haseman (Missouri 8ta. Circ. 192 (1936), 
pp. fig. 1). —^This brief practical account is accompanied by a map showing 
the hessian fly-free dates in the State. 

[Flies and fly trapping] (Xorth Dakota 8ta. Circ. GO (1936), pp. 12, figs. 5). — 
Two contributions are here presented. 

I. Fly trapping and its application to human welfare, J. A. Munro (pp. Ji-S).— 
h’lies as transmitters of disease, conditions which favor fly development, disposal 
of materials in wdiich flies breed, methods of trapping, and the results to bo 
oxijected are considered. 

II. Seasonal appearance and relatiro abundance of flics caught in a halted 
trap at Fargo, Xorth Dakota, W. G. Bruce (pp. 0-12).—The results of a study 
of the seasonal appearance and relative abundance based upon flies caught in 
a baited trap at Fargo in 1929,1930, and 1931 are reported. Two lists are given 
of the species collected (18 in mimber), one with the dales of their appearance 
and the other arranged according to their relative abundance for the entire 
season. Charts showing the seasonal abundance of all flies and the percentages 
of the most abundant flies in 1030 are included. 

Further observations on the behaviour of Wohlfahrtia vigil (Walk.), 
with notes on the collecting and rearing of the flies, N. Fobd {Jour. Paror 
ritoh, 22 (1936), Xo.pp. 309-328, figs. 5). —^This contribution on tbe boha\ior 
of the sarcophagid W. vigil, supplementing the observations previously noted 
(E. S. R., 68, ]>. T90), is presented with a list of 22 references to the literature. 

Repellency of pine-tar oil to wound-infesting blowflies, E. R. AIcGovban 
and L. O. Elusor (Jour. Econ. Ent, 29 (1936), Xo. 5, pp. 980-083).—When pine 
tar oil was applied at intervals of from 1 to 5 days to wounds on goats and 
sheep that had been infested with screwworms (Cochliomyia americana C. & 
P.), daily applications of this material reduced the reinfestations nearly 97 
percent. Applications at 2- or 3-day intervals reduced the number of reinfesta¬ 
tions but were much less effective than daily treatments. Treatment at 4- or 
May intervals slightly reduced the number of reinfestations. Even where the 
number of rcinfestations was not greatly reduced, the total number of egg 
masses or larvae deposited on the wounds that had been treated was markedly 
less than on the untreated woimds. 

Relation of fertilizers to seed corn maggot injury to spinach seedlings, 
W. J. REan, Je. (Jour. Boon. Ent., 29 (1936), Xo. 5, pp. 973-980, fig. 1).—The 
results of a study of the seed-corn maggot on commercially grown spinach dur¬ 
ing four seasons are reported upon. The seedling stage of the spinach crop 
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is particularly susceptible to attack by this pest in the coastal area of the 
Garoliuas in the late fall and early winter months. Commercial fertilizers 
which arc used extensively for spinach production in that region, often contain 
organic materials known to attract and stimulate oviposition and serve as food 
for its larvae. When ai^lied before the croj is planted they were found to 
play an important role in the severity of the attack on the seedlings. “The 
presence in fertilizer mixtures of such organic materials as cottonseed meal, 
lish products, and animal tankage greatly increased the insect infestation, 
thereby resulting in decreased plant stands and crop yields. The decrease^ 
were, in general, in proiwrtion to the quantity of the organic materials used 
Insect infestations were least and plant stands and yields were highest when 
no fertilizer was used in advance of the planting, the desired quantity of 
fertilizer being put on after the crop was thinned and had passed the susceptible 
seedling stage. The use in a 50 percent organic mixture of a superphosphate 
made with sludge sulfuric acid resulted in an increase in yield as compared to 
the use of a similar fertilizer mixture containing ordinary superphosphate 
Although in trapping studies castor-bean meal had not proved so attractive to 
adults of the seed-corn maggot as had other organic materials, the use of 
castor-bean meal in a 50 percent organic fertilizer mixture resulted in only a 
slight increase in yield over that of a similar mixture containing cottonseed 
meal, fish meal, and animal tankage.” 

My control on A. & M. farms, Stillwater, Okla., F. A. Fenton and G. A. 
Bieberdore (Jour. Econ. Ent, 29 (1936), No. 5, pp. 1003-1008, figs. 2).—The de¬ 
tails of fly control work on several farms on which there were six large bams 
in addition to sheds where several hundred head of cattle, swine, horses, and 
sheep were kept are reported upon. 

The nutritional requirements of the larva of the mosquito Theobaldia 
incidens (Thom.), F. M. Frost, W. B. Heems, and W. M. Hoskins (Jour. 
Expt. Zool., 73 (1936), No. $, pp. i61-479). —^In the studies reported, presented 
with a list of 32 references to the literature, baker’s yeast was found to be 
an adequate diet for the larvae of T. incidens. “The most favorable concen¬ 
tration is 2 to 2.5 mg per cubic centimeter. The tolerated pH range is from 
less than 5 to at least 8. In a few experiments young larvae were reared to 
the adult stage under sterile conditions, but most runs were made by the 
method of daily transfer of larvae to fresh food. Dried brewer’s yeast is an 
adequate food when supplied at the concentration of 1 mg per cubic centimeter.” 

Some observations on the amount of blood engorged by mosquitoes, 
H. H. Stage and W. W. Tates (Jour. Parasitot, 22 (1936), No. 3, pp. 298-300 ).— 
Observations of Aedes aldrichi Dyar & Knab and A. veseans Meig. extended over 
some 30 days, in the course of which large numbers of unfed and fully engorged 
females were weighed, led to the conclusion that each of 500 females obtained 
a meal of at least 0.001994 cc of blood per hour over each 24-hr. period. At 
that rate, the horse employed was bled to the eactent of 23,92 cc, or approxi¬ 
mately 0.05 pt., daily by the mosquito population of an island basin in the 
Columbia Biver where the observations were made. 

The effect of light and darkness on oviposition in mosquitoes, B. JToblinc. 
(Rog. 8oc. Trop. Med. and Hyg. Trans., 29 (1933), No. 2, pp. 157-Jdd).—Experi¬ 
ments conducted with two races of Culeis pipiens and| the Indian C. faUgans 
have shown quite conclusively that just before oviposition the mosquitoes 
become more attracted to darkness than to light. “Almost all the egg rafts 
(4,583) were laid at night, when the difference in the illumination of the 
shady and of the open dishes was greatly reduced. Ofhis ifliows that tho 
phototactic reaction in mosquitoes is very acute. The autogenetic mosquito 
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can develop perfectly, mate, and lay fertile eggs in complete darkness. In 
complete darkness oviposition is governed eitlier by the chemical condition of 
the water or water vapor or the combined action of these factors, because the 
stimulus producing the phototactic reaction is absent. Of all the infusions the 
mosquitoes prefer that of hay, but they may lay more rafts in other infusions 
exposed to more favorable light conditions. The tactic reactions of mosquitoes 
are greatly influenced by the blood meal.” 

New Central American Agromyzidae, S. W. Fbost {Ann. Ent. 800 . Amer., 
29 {1986), No. 2, pp. 298-818). key is given to Central American leaf-mining 
Diptera of the family Agromyzidae, followed by descriptions of IG new species 
of the genus Agromyza and 1 of the genus Phytomyza. 

Attraction of cucumber beetles to the buffalo gourd, J. O. Elmore and 
B. E. Campbell {Jour. Econ. Ent., 29 {1986), No. 5, pp. 830-833). —Preliminary 
experiments have indicated that both the ground parts and the extracts of the 
buffalo gourd are very attractive to western striped, western spotted, and b^ted 
cucumber beetles, thus suggesting the possibility of utilizing the attractive sub¬ 
stance present in this plant as bait. Such a bait might prove particularly effec¬ 
tive in attracting and trapping or poisoning the overwintering cucumber beetles 
during their initial migration into the cultivated fi^ds in the spring. 

Control of the Japanese beetle on fruit and shade trees, W. E. Fleming 
and F. W. Metzger {U. 8 , Dept. Agr. Circ. 237, rev. {1936), pp. 12, figs. 9 ).—^This 
revision supersedes Circular 317 (E. S. B., 72, p. 81) as regards fruit and shade 
trees. Control of the Japanese beetle on ornamental shrubs is now being treated 
in Circular 401. 

Control of the Japanese beetle and its grub in home yards, W. E. Fleai- 
ING and F, W. Metzger {XJ. 8 . Dept. Agr. Chv. 401 {1936), pp. 15, figs. 8 ).—^This 
is a revision of and supersedes Circular 326 (E. S. B., 72, p. 81). 

Preventiiig injury from Japanese and Asiatic beetle larvae to turf in 
parks and other large areas, W. E, Fleming (Z7. 8 . Dept. Agr. Circ. 408 {1936), 
pp. 12, figs. J).—This is a revision of and supersedes Circular 23S (B. S. B., 08, 
p. 72). 

A method for estimating populations of larvae of the Japanese beetle in 
the fi^d, W. E. Fleming and F. E. Baker {Jour. Agr. Bes. iU. 8 .), 53 {1936), 
No. 5, pp. 319-331, figs. 7). —The need for a method of examining small portions 
of a given area by which the density of larval populations could be estimated 
from time to time in order to obtain information on the effectiveness of chemi¬ 
cal and mechanical control measures without disturbing all the soU led to the 
work here described. The number of larvae in each square foot of four 2,600- 
sq.-ft. idats was determined and the results used in estimating the true averages 
in eadi plat by different methods. ‘*By proper sampling it was found to be 
possible to obtain a reliable estimate of the larval population in a given area.” 

‘•The l-sq.-ft unit was found to be the most accurate for estimating the popu¬ 
lation. As the size of the sampling unit was increased, the error became pro¬ 
gressively larger. The size, and not the shape, of the sampling unit was the 
modi^^g factor. The error of the estimate is influenced to some extent by 
the density of the population. It is possible to estimate a dense population 
more accurate than a sparse population. It is recommended that in estimat¬ 
ing the larval population a minimum of 25 units of 1 sq. ft. uniformly dis¬ 
tributed constitute a sample from plats containing less than 2,500 sq. ft., and 
in larger areas that the units be spaced not more than 10 ft apart. The larval 
populations can be estimated most accurately with a miTiiTmim of labor in large 
areas covering several acres by estimating the number of larvae in 2,500 
l-sq.-ft. plats placed in representative portions.” 



lor.Ti 


I^CONOMIC ZOOLOaV—^ENTOMOLOGY 


367 


Some notes on the biology and economics of some British chafers, J. IL 
Fidleb (Ann, Appl. Biol, S3 (1936), No, 2, pp, 409-i2^, figs. 2).—The author 
notes that while there are few crops that are not attacked by the larvae, the 
damage caused by adult May beetles in the Britii^ Isles is not important. 
Reference is made to their tendency to concentrate in large numbers and ovi¬ 
posit in one field while neighboring crops remain free from infestatioii. “Tlio 
distribution, which is local, is shown to be controlled by the sparseness of suit¬ 
able habitats and by the prevailing conditions of temperature and humidity. 
The factors which control the varying lengths of the life cycle are also con¬ 
sidered to be mainly temperature and humidity. Thus, although Serica always 
takes 2 yr. to develop, Amphimalhis solsUtialis may take either 2 or 3 and 
M. melolontJia 3 or 4 yr., according to the conditions controlled by these two 
factors. Regular flight years are usual on the Continent, but are mudi less 
definite in the British Isles, and the numbers of beetles appearing are relatively 
small. It is suggested that tlie reason for tliis is the differences in dimatio 
conditions, particularly in spring.” 

Flooding as a means of reducing wireworm infestations, M. C. Lanb and 
E. W. Jones (Jour, Boon, Ent., 29 (1936), No, 5, pp, Slfi-SoO, figx, }).—^The results 
of three seasons* investigations pertaining to the killing of wireworms by flood¬ 
ing the infested soil, conducted principally at Walla Walla, Wasli., are re¬ 
ported upon. 

“Laboratory experiments with wireworms submerged in water alone showed 
that temperature is an important factor in the death of wireworms, and when 
soil was added to the water the wireworms were killed in about one-sixth the 
time required when water alone was used. When submerged under soil at 
77® F., 100 percent of the wireworms were killed in 7 days. Results with adult 
beetles were practically the same as those with larvae. Outdoor cage experi¬ 
ments in the sun demonstrated that a large percentage of the wireworms could 
be killed within a week or less by flooding when the mean soil temperature was 
between 70® and 76®. Larger fidld tests further demonstrated the possibility of 
flooding as a means of reducing wireworm populations. From 95 to 100 per¬ 
cent of the wireworms were killed within 1 we^ at a mean submerged soil 
temperature of 75® or above. 

“Flooding as a means to reduce wireworm numbers offers practical possibili¬ 
ties under conditions where high soil temperatures (70® or above) can be main¬ 
tained for several days during the year, and where the soil topography and 
water supply render the adoption of this method practicable.’* 

Laboratory tests on comparative effectiveness of fumigants against ciga¬ 
rette beetle in cigars, S. E. Gbumb and F. S. OHAMSEasLiN (Joui', Boon, BrU,, 29 
(1936), No, 6, pp, 983-4)92, fig, I).—A series of experiments with various fumi¬ 
gants for control of the cigarette beetle in cigars are reported upon, the details 
being given in tables. Tho comparative effectiveness of the various materials 
was demonstrated, promising linos for further investigations being indicated- 

“Chloropicrin, tested at atmospheric pressure and at reduced pressure, did 
not give a satisfactory kill of the cigarette beetle in cigars, and the compound 
had a tendency to produce a disagreeable flavor in the product A mixture 
of ethylene dichloride 75 percent and carbon tetrachloride 25 percent aud 
carbon tetrachloride alone, tested at atmospheric pressure, were found to he 
imsatisfactory as cigar fumigants. The mortality was not sufficiently high, 
and these fumigants had a tendency to leave a disagreeable flavor in the ci^rs. 
Carbon disulfide, tested at atmospheric pressure at dosages of 10, 8, and 6 lb. 
por 1,000 cii. ft. with exposures of 8, 15, and 24 hr., respeotiv^y, gave 
complete kills of all stages of the cigarette. l}eotle, except that 1 larva out of 
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419 survi\ ed with the 8-lb. 15-hr. combination. Hea\'y dosages of this fumigant 
did not give complete ferns with a 4-hr. period of exposure under the conditions 
of our experiments, even when assisted by low pressure. The gas left cigars 
rapidly upon exposure to the air, and there was no perceptible change in the 
flavor. 

“The experiments with liquid hydrocyanic acid gas at atmospheric pressure 
Indicated that this gas docs not penetrate cigars very rai3idly and that a 
dosage of 2 lb. per 1,000 cu. ft. with an exiiosurc of 15 to 24 hr. is required 
for complete kills. While experiments with liquid hydrocyanic acid at reduced 
Iffessure indicated relatively high mortality with a dosage of 7 oz. i)er 1,000 
cu. ft and a 2-hr. exjwsure period, it was found necessary to increase the 
dosage to 3 lb. per 1.000 cu. ft and the period of exposure to 4 hr. before 
complete kills could be obtained consistently with a vacuum of 26 in. The 
gas did not leave any perceptible odor in the product’* 

A study of tlie food relations of the Xtyctns powder-post beetles, E. A. 
Parkin (Ami, Appl, Biol, 23 (1036), Ao. 2, pp, 360-400, pi. 1, figs. Follow¬ 
ing a brief introduction, a general account of the Lgetus powder-post beetles, 
and the material studied, this contribution deals with the larval digestive sys¬ 
tem, the role of micro-organisms in relation to digestion, an investigation of the 
food requirements of Lyctus larvae, selection of wood for oviposition, and 
starch in timber, presented with a list of 35 references to the literature. 

Fumigating sTveet potato seed with PDB to control sweet potato vreovil, 
K. L. CocKERHAM and 0. T. Been (Jou}\ Boon. Ent., 20 (1036), Ko. 5, pp. 992- 
1000, figs. 5).—Experiments conducted at Biloxi, Miss., the details of which are 
given in tables, have shown (1) that 100 percent of all stages of the sweet- 
potato weevil can be killed by fumigating seed tubers in barrels with 1 oz. 
of paradiehlorobenzene per 30 lb. of potatoes for 21 days, and in storage banks 
with 1.5 oz. of paradiehlorobenzene for 28 days or 2 oz. of paradiehlorobenzene 
for 21 days; (2) that germination is retarded slightly but not, on the whole, 
reduced; (3) that soft rot (BJiizopus nigricafis) is reduced or prevented by 
fumigation; and (4) that the use of paradiehlorobenzene is so economical tliat 
it may be employed even by growers operating on a small scale. 

The influence of constant temperatures and humidities on the rate of 
growth and relative size of the hcan weevil (Bruohus obtectus Say), 
II. Menusax, Jr. (Arm. Ent Soc. Amer., 29 (1986), Ko. 2, pp. 270-288, figs. 5).— 
In the studies reported bean weevils, confused flour beetles, and yellow meal¬ 
worms were reared at constant environments on an excess of suitable food. 
Both temperature and humidity influenced the size of resultant adults and 
the rate of growth of the larvae. Both the temperature and the humidity, 
therefore, influenced the rate of insect metabolism. 

“Increasing the relative humidity of the air from 10 to 00 percent at all tlie 
lomporatures tried (17* to 31* G.) decreased the time required for dcvolopmeiil 
and increased the size of the resultant adults. When the moisture content 
of the food and the relative humidity of the enviromnont was held constant, 
the adult weight increased as the temperature decreasccl. 

^ “The differences in weight of adults or in growth of larvae were not due to 
differences In water content. The water content of adult bean weevils re- 
nniined practically constant regardless of the hnmidily or temperature of the 
environment at which they were reared. Similarly, with the mealworms the 
percentage of bodily water was inversely proportional to the size of the larvae 
and, within the range of the experiments, indeponclont of temperature or 
hnniidity.” 

Status of the alfalfa snout horde in Vork, Brachyrhiniis Ifgustioj Jj., 
0. E. I’ALM Erott. Enf., JO (fOJfit. Ao. 3, pp. O 6 O-P 60 ), -The informaH«m 
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here presented supplements that given in [New Xorkl Clornell Mxperiment 
Station Bulletin 629 (B. S. R., 74, p. 74). 

Recent developments in regard to alfalfa weevil, L. M. Gates {Jour, Boon, 
Ent, 29 (1936), Ao. J, pp, 947-353), —discussion of the status of the alfalfa 
weevil and moans for its control, particularly as related to the application of 
quarantine. 

[Contribations on apicuUiireJ (Jour. Ecou. But., 29 (1936), No. 5, pp. 860- 
u08, flffs. 6). —Contributions relating to apiculture here presented include the 
following: ITundamental Principles and Practices in Extension Apiculture, by 
G. H. Rea (pp. 860-867) ; The Wisconsin Occupational Bee Tax, by E. L. 
Chambers (pp. 867-870); Yalue of Foods Other Tlian Pollen in Nutrition of 
the Honeybee, by M. H. Uaydak (pp. 870-877), contributed from the Minnesota 
Experiment Station; Preparation, Shipment, and Installation of Package Bees, 
by J. E. Eckert (pp. 877-883); Relation of Airplane Dusting to Beekeeping, 
by J. E. Eckert and H. W. Allinger (pp. 885-893); and Laboratory and Field 
Tests of Chlorine Treatment of Honey Combs, by J. D. Hitchcock (pp. 895- 
904), contributed fi-om the Minnesota Experiment Station. 

Challenge of the Argentine ant, C. Lyle (Jour. Boon. JDnf., 29 (1036), No. 5, 
pp. 965-967). —^A brief discussion of the status of the Argentine ant. 

New species and records of Nearctic mntilUd wasps of the genus Basy- 
mutilla (Hymenoptcra), C. B. Mickel (Ann. Ent. Eoc. Amer., 29 (1036), No. 1, 
pp. 29-60, figs. 3). —^In this contribution from the Minnesota Experiment Station 
<lescriptions of new species, records, and notes are added to the knowledge of 
the genus Dasymutilla as presented in the author’s revision of the genus in 
1928 (E. S. R., 59, p. 660). A revised key to the species is included. 

Two new genera and five new species of Mutillidac, 0. E. Mickel (Ann. 
Ent Eoc. Amcr., 29 (1936), No. 2, pp. 289-297, figs. 5). —^The genera Lomachacta 
and Anommutilla are erected and four species of the former and one of the 
latter described as new in this contribution from the Minnesota Experiment 
Station. 

A second revision of the chaloid flies of the genus Harmolita (Tsosonia) 
of America north of Mexico, Avlth descriptions of 20 new species, W. J. 
Phillips (U. E. Dopt. Agr., Tech. EuL 518 (1936), pp. 26, pis. 10, figs. 4 ).—^In 
this second revision of the genus Uannoliia, a group of chalcid flies of great 
importance, descriptions are given of 20 species new to science, which, with 
10 other species previously described, have come to attention since the genus 
was revised in 1919 (B. S. R., 4J, p. 667). 

A biological phenomenon afiecting the establishment of Aphelinidac as 
parasites, S. E. Flawdebs (Awn. But. Eoc. Amcr., 29 (1936), No. 2, pp. 251-255). — 
lu observations at the California (Mlrus Experiment Station the author has 
found tliat in a number oC si)efies of the family Aphclinidae the immature 
progeny of umnated females arc normally parasitic on the immature progeny 
of mated females. It is pointed out that in an attempt to establish certain 
of these species this fact must be taken into consideration. 

Hymenopterous parasites of Ooleophora pruniella Cl., and parasites re¬ 
corded from other species of Ooleophora, M. H. Doneb (Ann. Bnt. Eoc. Amer., 
29 (1936), No. 2, pp. 22 Jh 244 ). —^This contribution from the Wisconsin Experi¬ 
ment Station presents data obtained during a study of the parasites of the 
cherry casebearer at Sturgeon Bay, Door Comity, during the summers of 1930 
to 1933, inclusive. Thirty-two species of parasites, representing 3 braconids, 
5 ichneumonids, and 24 chaleids, -were reared from this pest by the author. 
In 1032, 75.3 percent of all the i»arosites encountered were Microhracon pjfih 
marus (Prov.), the flmire dropping lo 2<>,1 per<‘eid in 193:1. Uphhnm (Tioplcv^ 
1161 i;p :i7 —6 
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Us) eonquisiior (Say) and Scamdus (Epiurus) indagator (Cress.) increased 
from 2.1 percent in 1932 to 27.4 percent in 1933; Salrooytus thyridopterigis 
How. from 3.7 percent to 13.7, and Eurydinofa lividicorpus (Gir.) from 5.0 to 
18.5. The amount of parasitism in various orchards in the county varied 
greatly, that of overwintering larvae never exceeding 23 percent and that of 
mature larvae ranging from 5 percent in some highly infested orchards to 58.8 
among light to moderately infested orchards. 

A list is given of 30 references to the literature cited. 

Transference of a mite from cyclamen to strawberry, D. O. Boyd and 
W. E. H. Hodson {Nature [London}, 137 (1936), No. 3i66, p. 581).—Reference is 
made to an experiment conducted which is thought to be the first to demonstrate 
successfully the ability of the cyclamen mite {Tarsonemus pallidiis Banks, 
7V fragariac Ziinm.) to transfer from eydamen to strawberry. 

Omithodoros Iiormsl Wheeler as a vector of relapsing fever in California, 
W. B. IlEBiis and C. Wheeileb (Jour, Parasifol, ‘23 (1936), No. 8, pp. 276- 
282). —^This further contribution on O. hermsi (B. S. R., 74, p. 525) relates to 
its transmission of relapsing fever in several counties in California, including 
information on the technic employed and on the life history and habits of the 
tick. The life cycle from egg to egg under laboratory conditions requires about 
4 mo. 

AimiAI. PRODTICTIOH 

[Livestock experiments by the Georgia Station] (Georgia 8ta. Rpt. 1936, 
pp. 15-19, 20, 21, figs. 3).—Results are reported on the value of pastures with 
and without cottonseed meal for beef heifers; the comparative value of cotton¬ 
seed meal, peanut meal, and ground velvetbeans (in the pod) as protdn supple¬ 
ments for fattening beef cattle; the occurrence of onion flavor in meat; the 
type of brood mare suitable for mule production in the South; and grading up 
native sheep through the use of purebred rams. 

Growth ondl development with special reference to domestic animals.— 
XL, Comparison between efficiency of horse, man, and motor, with special 
reference to size and monetary economy, S. Bbodt and R. Cunningham 
(ITisaowri Sta. Res. Bui. 2U (1936), pp. 56, figs. 17).—This series of studies is 
continued (B. S. R., 75, p. 831). Data on energy costs and efficiencies of 
horses, which are u.sed in tliis study, have been previonsly noted (E. S. R., 72, 
p. SO). 

It appears that the maximum gross efficiency of muscular work is of the 
order of 25 percent in large and small horses and also in humans. Moreover, 
the ratio of maximal oxygen con.sumption during exertion to basal metabolism, 
and the ratio of energy expenditure to basal metabolism either during peak 
efforts or during sustained heavy work are of the same resi)ective order in 
horses and in man, leading to the conclusion that woik-rato capacity of animals 
is not proportional to body weight hut to basal metabolism, i. e., to body weight 
raised to the 0.73 power. The influences of such factors as body weight, load, 
speed, and horsepower and also environmental temperature, humidity, diet, and 
cardiorespiratory system on efficiency and work output are discussed. 

Comparing the relative energetic efficiencies of horses and farm tractors 
for performing unit work at the rate of 1 hp., the gross efficiency of the horse 
while working is about 18 percent, and the ignition tractor about 13 percent. 
In<fluding energy costs of maintenance, the all-day gross efficiency of the horse 
working at the rate of 1 hp. is 17, 16, 14, 13, 10, and 6 percent for 12, 10, 
8, 6, 4, and 2 hours’ work daily, respectively. 
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Nomograpli charts are presented for rapid calculation of work output, ener¬ 
getic eflSciency, and monetary returns for horses under varying conditions. 

The influence of the stage of maturity on the chemical composition and 
the vitamin B (Bi) and G content of hays and pasture grasses, 0. H. Hum, 
P. B. Bbxiobd, and B. M. Bbthee (Oh4o 8ta. Bui, $76 (1936), pp. 18), —^Employing 
rats as test animals, the authors have assayed numerous samples of alfalfa, 
clover, and timothy hays representing various stages of maturity and curing 
conditions for vitamins Bi and G. The alfalfa samples contained from 1.6 to 
2.5 units of Bi and 5 to 13 units of G per gram, the clover 1.6 to 1.9 units of 
Bi and 8 to 10 units of G, and the timothy from 0.5 to 1.4 units of Bi and 2 3 
to 8 units of G per gram. It is evident that these hays are significantly richer 
in vitamin G than in Bi. The content of both vitamins decreased as the plants 
matured, and in general are correlated with leafiness, greenness, and protein 
content of the sample. The analyses of a number of samples of bluegiass, rye, 
and wheat indicate that these plants compare favorably with alfalfa or iSlover 
cut at a similar stage of maturity in protein and vitamin G content. It is dem¬ 
onstrated that chicks may be satisfactorily used in vitamin G assay, the results 
as measured by growth and incidence of leg paralysis comparing favoraniy 
with the rat assay method. 

Xutritive value of the protein in calf lungs, cow udders, and hog spleens, 
B. Hoaglaitd and G. G. Snidek (Jour, Agr, Rea, [U, 8.], 53 (1936), No, 5, pp, 
yj9-nS55).—Continuing this line of investigation (B. S. R., 57, p. 389), rat feeding 
e]Q)eriments were conducted to determine the nutritive value of the protein In 
calf lungs, hog spleens, and cow udders in comparison with beef round, also the 
supplemental value of each of these to the protein of corn meal and the value of 
certain mixtures of these products with and without com. In all cases the 
rations contained 8 percent of protein. 

The average gain in weight per gram of protein consumed over a 66-day 
test period for beef round, calf lung, hog spleen, and cow udder was 2.85, 2.75, 
2.6, and 2.2 g., respectivdy. The protein in the beef, lung, and spleen each 
supplemented the protein in corn meal to a considerable degree, but the pro¬ 
tein in the cow udder showed only a slight supplemental effect. Feeding a 
mixture of lung, spleen, udder, and cracklings ^owed that these proteins did 
not supplement one another materially, but in feeding the mixture with corn 
it appeared that these ingredients did supplement one another to some extent 

Studies in mineral metabolism, X—XXVI (Union 8o, Africa Dept, Agr,, 
Rpt. Dir, Vet, 8erv, md Anim, Indus,, 16 (1930), pp, 301-328; 17 (1931), pt, 2, 
pp, JiS3-i72, figs, 16; 18 (1932), pt, 2, pp, 611-817, figs. 57).—This series of 
studies has been continued (E. S. B., C2, p. 8f53). 

X. The effect of honemeal feeding on the phosphorus parlition of the lilood of 
sheep, S. B. Bossouw.—Trials with wether sheep on a low phosphorus basal 
ration but receiving various levels of bonemeal supplement showed that the 
inorganic phosphorus of the blood is greatly affected by the level of phosphorus 
intake, the concentration falling to a very low level in animals receiving no 
idiosphorus supplement 

XI. Mineral metaholism and hlood wnaiysls, A. I. Malan.—A dry combustion 
method for the determination of phosphorus in the blood is outlined. The 
occurrence of low inorganic phosphorus of the blood as a diagnostic indication 
of aphosphorosis is discussed. 

Xn. Fhosphorua in the sheep mdusiry,—A preliminary report, P. J. du Toit, 
A. I. Malan, and S. D. Bossouw.—^This is a detailed description of an experiment 
designed to determine the role of phosphorus in the nutrition of sheep and in the 
production of wool. 
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XIII. The pliOHphoniB partition of Ihe "blood of some animals, A. I. Malan.— 
This paper presents a study of pho^liorus partition, including lipoid phos¬ 
phorus, organic acid soluble phosphorus, inorganic phosphorus, and nudeo- 
protein, as determined for a considerable numl)er of species of mammals and 
also representatives of the orders of Amphibia, Reptilia, and Avia. 

XIV* Inoj'ganic phosphorus in the blood of pregnant heifers, A. I. Malan and 
J. G. Bekker.—^In a study throughout gestation and early lactation it is noted 
that heifers receiving bonemeal maintained a higher level of inorganic phos¬ 
phorus in the blood than the control heifers. Little difference was noted la 
the blood phosphorus content of calves from the two lots, both groups showing 
a rapid rise in blood phosphorus soon after birth and maintaining a higher level 
than that of their respective dams. 

XV. Potassium iodide in poultry farming, A. I. Malan.—^In trials extending 
over 4rmo. periods for each of two* seasons no beneficial effects as regards mor¬ 
tality, egg production, or hatchability of eggs resulted from the inclusion of 
potassium iodide in the ration of laying hens. 

XVI. The microdetei'minaVmi of some inorganic elements in blood and vege^ 
tation, A. I. Malan and G. W. B. van der Lingen.—^This article gives a detailed 
description of methods for the microdetermination of sodium, potassium, cal¬ 
cium, magnesium, phosphorus, and chlorine in blood and in plant tissue. 

XVII. Phosphorus in ihe nutrition of sheep (2nd report), P. J. du Toit, A. I. 
Malan, and I. W. Groenewald.—Sheep receiving the phosphorus equivalent of 
2 lb. of good English hay made excellent gains, had good appetites, and main¬ 
tained a normal level of inorganic phosphorus in Uie blood, while slieep on a 
phosphorus-deficient diet made no gains, lost appetite, and showed very low 
inorganic phosphorus in the blood. An excess of pbosphoms gave poorer 
results than a ration supplying only sufficient phO;>phorus. A low calcium 
diet did not adversely affect growth of sheep, neither was the level of blood 
calcium affected by wide variation in the calcium-phosphorus ratio in the diet. 

XVIII. Phosphorus in the nutrition of sheep (Final report), P. J. du Toll, 
A. I. Malan, and J. W. Groenewald.—This final repoit confirms previous 
conclusions. 

XIX. Influence of phosphorus and other minerals on irool growth, J. E. Duer- 
den, V. Bosnian, and P. S. Botha.—Xeither the iodine nor the calcium intake 
exerted any significant influence on wool growth but a deficiency of phos¬ 
phorus resulted in the production of a lighter ficcco of shorter staple and 
finer quality than was obtained from a phosphorus-sufficient ration. 

XX. Iodine in the nutrition of sheep, A. I. Malan, P. J. du Toit, and J. W, 
Groenewald.—The use of 0.02 g of potassium iodide per head daily to three 
groups of ewes eacli receiving different levels of phosphorus intake had no 
noticeable effect on the relative inorganic phosphorus content of the blood, 
i. e., no beneficial effects in this respect resulted from feeding the iodide. 
On the other hand, there was evidence of a harmful effect on reproduction in 
the ewes after 16 mo. on the iodine supplement. 

XXL A comparison of phosphatic supplements for the prevention of aphos- 
phorosis, A. 1. Malan and P. J. du Toit.—On the basis of phosphorus avail¬ 
ability for cattle sodium phosphate, precipitated calcium phosphate, bonemeal, 
and degelatinized bone flour proved effective in the order listed, while sup¬ 
plements of superpho^hate and particularly raw rock phosphate proved 
detrimental. 

XXII. Phosphorus, calcium, and protein, J. S. Otto.—In a series of balance 
experiments with cattle on a phosphorus-deficient basal diet and receiving vari¬ 
ous forms and concentrations of calcium and phosphorus supplements, the 
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addition of disodhim phosphate favorably influenced retention of both calcium 
and phosphorus, while a low phosphorus intake markedly iiioroascd calcium 
pxcretion in the urine. A high calcium low phosphorus intake resulted in lower 
utilization of phosphorus than when both were low in the ration. High phos¬ 
phorus low calcium intake resulted in favorable phosphorus retention but also 
high excretion of phosphorus in the urine. The utilization of protein, carbo¬ 
hydrates, ether extract, and fiber apparently was not influenced by the level 
of calcium and phosphorus intake. 

XXIIL Phosphorus and iodine supplements in field experiments with sheep, 
X G. Bekker.—^The administration of as little as 0.125 oz. of bonemeal i^er 
sheep daily as a supplement to a phosphorus-deficient ration gave beneficial 
lesults. Feeding either as 0.15 or 0.075 g of potassium iodide daily did not 
improve the utilization of phosphorus and was detrimental to reproduction 
in sheep when fed over a prolonged period. 

XXIV. **On the administration of phosphorus to animals through their water 
supply” J. G. Bdiker.—In trials with cattle of various ages under range con¬ 
ditions it is shown that the addition of disodium phosphate to the drinking 
water at the rate of 1.5 oz. daily per mature animal is a satsifactory method 
of providing a phosphorus supplement, provitled the drinking water supply 
is controlled, i. e., when the animals do not have access to an open water 
supply. 

XXV. The effect of calcium and magnesium suppleynenis on the growth of 
Merino sheep, .1. W. Groenewald.—^In preliminary trials a group of mature 
heifers receiving 7 g of calcium carbonate per head daily made more rapid gains 
while a group receiving 3.5 g of magnesium hydroxide per head daily made 
<mly slightly greater gains than the control group receiving no supplement. 
Wool production was slightly increased in the calcium-fed group and was 
lower for the magnesium-fed group than the controls. No conclusions could 
he drawn from a group of ewes similarly fed. 

XXVL The effect of fluorine on pregnant heifers, P. X du Toit, A. I. hlalon, 
X W. Groenewald, and G. van der W. de Kock.—In this trial two pregnant 
heifers, each fed a daily dosage of 5 g of sodium fluoride, soon showed poor 
appetite, lost weight, and developed characteristic swellings of the meta¬ 
carpus and metatarsus. Post-mortem examination showed characteristic 
lesions of the long bones. This condition is ascribed to fluorine poisoning and 
is typical of the (*ondition developing in animals receiving raw rock phosphate 
as a mineral supplement. 

Studies in mineral metabolism, XXVJI-XXXIII (Onderstepoort Jour. Vet. 
S-ci. and Anim. Indus., 1 {mS), No. 2, pp. fig. 1; 2 iWSi), Nos. J, pp. 

115-130, figs. S; 2, pp. 565-606, figs. IJ^; 4 (1935), No. 1, pp. 229-239, figs. 4; 5 
(J9S5), No. 1, pp. 189-200, figs. 3). —This continues the above series of studies. 

XXVII. The effect of two different calcium phosphonis ratios upon the 
growth of calves, P. X du Toit, A. I. Malan, and X W. Groenewald.—^Two 
groups of young calves on a milk, grain, and hay diet received calcium carbon¬ 
ate at such a rate as to maintain a calcium oxide: phosphoric acid ratio of 
1:1.4 and 1:0.3 for the two groups, respectively. There was no significant 
difference in the growth rate of the two groups over a 9-mo. experimental 
feeding period terminating when the calves were 1 yr. old, indicating that 
varying the calcium: phosfphorus ratio in the ration of calves is of doubtful 
significance. 

XXVII. Modificatims of the methods used at Onderstepoort for the deter* 
minatlon of (1) magnesium and calcium, (9) potassium, in grass extraetSf 
0. B. Holzapfel.—^This paper deals with modified analytical methods used in 
the course of these mineral metabolism studies. 
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XXVIII. Methods for the microdetermination of iodine in biological mate- 
rial, I. J. B. Blom.—^Tliis is a discubbion of au improved technic for the micro- 
determination of iodine in biological substances. 

XXIX . The iodine content of foodstuffs in relation to the occurrence of 
endemic goitre in the Langkloof Valley, I. J. B. Blom.—Such widely different 
results were obtained in the determination of the iodine content of feeding 
stuffs in different parts of South Africa that the author was unable to estab¬ 
lish any fixed relationship between the iodine content of feeding stuffs and 
the incidence of endemic goiter. 

XXX. Variations in the iodine content of grasses at different stages of 
growth and a note on the iodine content of milk, I. J. B. Blom.—An analy&is 
ot a number of species of grasses at different stages of groAvth and maturity 
throughout the season showed a marked variation in the iodine concentration 
of the different samples. Iodine analyses of a limited number of milk samples 
showed considerable variation in the milk of individual cows receiving the 
same diet Feeding small quantities of potassium iodide caused an enormous 
increase in the iodine content of the milk. 

XXXI. Mmimvm mineral requirements of cattle. — (2nd report), P. J. du Toit, 
A. 1. Malan, and J. W. Groenewald.—This report presents data on the require¬ 
ments of growing and laetating cattle for calcium, phosphorus, magnesium, 
sodium, potassium, chlorine, and iodine. 

XXXIL The effect of different forms of sulphur in the diet upon the greicth 
and wool production of sheep, P. J. du Toit, A. I. Malan, J. W. Groenewald, 
and M. L. Botha.—Groups of ^lorino wethers receiving a sulfur supplement 
either as cystine, mixed sulfates, potassium sulfocyanate, or two levels of 
elemental sulfur were compared with a control group receiving no supplement. 
Over a 12-mo. feeding period no significant effect on rate of growth, quality 
of wool produced, mortality, or disease due to the presence of urinary calculi 
could be ascribed to any of the sulfur supplements. 

XXXIII. Iodine in the nutrition of sheep.-Seoond report, A. I. Malan, P. J. 
du Toit, and J. W. Groenewald.—In a further study of the effect of iodine 
supplements in the ration, no beneficial effects as regards feed consumption, 
weight gains, wool production, general health, or reproduction resulted from 
the feeding to lots of ewes of 0.<K)2, 0,02, and 0.06 g of potassium iodide daily. 
The addition of potassium iodide to sheep licks is discouraged unless definite 
evidence of iodine deficiency exists. 

Effect of different forms of iodine on laying hens, V. S. Asmundson, n. J. 
ALMQUier, and A. A. Klosi: (Jour, Nutr., n (Um), No. I, pp. 1-H, figs, .J),— 
This study at the California Experiment Station deals with the effect of feed¬ 
ing iodine either as oystershell, desiccated thyroid, sodium iodide, potassium 
iodide, iodosalicylic acid, diiodotyrosine, or iodized olive oil on laying hens. 

Feeding moderate amounts of iodine in the above-named forms did not ad¬ 
versely affect body weight, feed consumption, or egg production of the hens 
except in the case of desiccated thyroid, which resulted in very low feed con¬ 
sumption after 3 weeks’ feeding, followed by rapid loss of body weight and 
cessation of laying. Similar results were obtained when doses equivalent 
to 16,000y of sodium iodide were fed daily per bird. The iodine content of the 
^gs varied widely with different sources of iodine and corresponded 
only approximately to tlie iodine intake, contrary to the results reported 
by the Ohio Experiment Station (E. S. R., 70, p. 517). In general, when the 
percentage of total iodine intake recovered in the feces was high, as occurred 
when iodosalicylic acid was fed, the iodine content of the egg was rdtetively 
low. Determination of the iodine content of certain body tissues showed the 
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thyroid to vary considerably in this respect, altbongb this is of doubtful signif¬ 
icance. The thymus contained appreciable quantities, while the ovaries, spleen, 
and other tissue contained minimal amounts. 

Toxicity of food containing selenium as shown by its effect on the rat, 
H. B. Munseix, G. M. DeVanet, and M. H. Kenitedy (U. 8. Dept Agr., Tech. 
Bui. i)34 (1936), pp. 26, figs. 7).—This bulletin reports the results of an extensive 
investigation instigated in an effort to determine the causathe agent for the 
so-called “alkali disease/’ Wheat grown in a district known to produce toxic 
grain when fed to rats produced toxic symptoms, the most prominent of which 
wore retarded growth, generalized edema, and liver injury. 

Identical symptoms were produced in rats receiving a normal diet to which 
small amounts of selenious acid or selenium salts were added. Controlled 
experiments demonstrated that these conditions were directly due to the toxic 
ration and in no way attributable to lowered food intake. Comparative tests 
indicated that on the basis of selenium content the wheat containing selenium 
was relatively more toxic than selenious acid, 9.8 p. p. m. of selenium 
in the former producing about the same degree of toxicity as 18.4 p. p. m. 
in the latter. The degree of injury to growth and reproduction appears to 
occur in direct proportion to the amount of selenium supplied in the toxic 
wheat A ration containing x5 p. p. m. had no detectable effect; 3 p. p. m. 
did not affect growth, but slightly inhibited reproduction; 6 p. p. m. had a 
pronounced detrimental effect on both; and at 8.7 p. p. m. growth was stunted, 
^ery few young were born, and none reared. 

The amount of selenium stored in the body is relatively small compared to 
the amount ingested, and storage is not cumulative, the maximum storage 
occurring in a few we^ after the animals received the toxic diet. The 
stored selenium is not entirely eliminated from the body after return to a normal 
diet, and the damage resulting from selenium, particularly the liver lesions, 
persists as a permanent injury after selenium is eliminated from the diet 

Some deficiency disorders resulting from emergency rations, J. S. Huonrs 
(North Amer. Vet, 17 (1936), No. 3, pp. 22-26, figs. 2). —^This note from the 
Kansas Experiment Station discusses emergency feeding practices which have 
arisen as the result of prolonged drought in relation to evidences of malnu¬ 
trition and dietary deficiency observed in various classes of livestock, with par¬ 
ticular reference to vitamin A deficiency. 

Commercial feeds in Kentucky in 1935, J. I>. Tubiteb, n. D. Speabs, W. G. 
TERBB5LL, and L. V. Ambubgey (KeniuoTcy 8ia. Regulat 8er. Bui. 10 (1936), pp. 
.}d).—The results of the analyses of 1,124 samples of commercial feeding stuffs, 
together with definitions and other information as to feeds and their compo¬ 
nents, are presented (B. S. R., 74, p. 378). 

Beet tops for fattening steers, G. B. Mobion, IT. B. Osu\i«>, and R. C. Tom 
(Colorado 8ta. Press Bui. 90 (1936), pp. It, figs. 2). —^This report presents results 
of feeding trials with fattening steers to determine the value of dried whole 
beet tops, dried ground beet tops, beet top silage, and stacked beet tops when 
added to a standard beet byproducts ration of corn, cottonseed cake, wet beet 
pulp, and alfalfh hay. 

Using dried whole beet tops as a partial substitute for alfalfa hay gave very 
satisfactory results, promoting equally as rapid growth as that obtained from 
the standard ration. However, feed cost per unit of gain was somewhat greater 
when tops were fed. Using dried beet tops to replace all the alfalfa in the 
ration resulted in digestive disturbances after from 100 to 320 days’ feeding, 
resulting in retarded gain and an increased feed <*osl per unit of gjiin. The 
slight improvonionl in feed value diio lo grinding the lops did not juslify Oia 
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extra <*ost iiivolverl. Beet top silage, while undergoing -verj little hpoilagc, was 
not highly palatable and cost ukh*o than the feed it replaced. Each of the lots 
receiving stacked beet tops made relatively slow gains and at a higher feed cost 
per unit of gain than any other of the test lots. 

The relative merits of steamed and raw potatoes in the feeding of fatten*! 
ing pigs, J. K. Thoimpson and J. IIargravi; {Jour, Min, Agr, [Cr/. Jr* 

{1936), Xo, 11, pp, 1123-1127),—In a feeding trial with fattening pigs, it is shown 
that the group on steamed potatoes made more rapid daily gain and at a lower 
feed cost per pig per day as well as lower feed cost per pound of gain. Oiu 
pound of the ration containing steamed potatoes was equivalent to 3.*'4 lb. of 
ration containing raw tubers- It is concluded tliat raw potatoes may 1 c classh 
fied as a moderately successful feeding stuff which under certain economic 
conditions would be of profitable feeding value. 

Vitamins in the diets of pigs: The vitamins A and 1> content of whole 
and skim milk, young rye-grass, and sun-enred pasture hay, with reference 
to thje vitamin requirements of pigs, M. M. ChJNXiXGnAu: {Kew Zeal, Jour, 
kid, and Techno!,, 17 {1936), Xo, o, pp. 673-67S). —^Biological assay for vitamin A 
and vitamin D demonstrated skim milk to be practically lacking in both factors. 
Whole milk was found to contain 434 international units of A and 2S units of B 
per pint. Air-dried ryegrass and sun-cured pasture hay contained 35 units and 
10 units of A per gram and 7 units and 6 units of D per 100 g, respectively. 
Evidence bearing on the vitamin A and D requirements of pigs and the suit¬ 
ability of these feeds in meeting their requirements are discussed. 

Hay and pasture for sows during gestation and lactation, E. Maexin 
{Arkaiisas SSta. Buh 336 {1936), pp. 17).—X scries of feeding trials has been 
conducted with young brood sows during gestation and lactation periods to 
determine the supplementary value of soybean, cowpoa, and alfalfa hays to 
common brood, sow rations. The hay was fed cither ad libitum as long hay 
or ground and Included as a definite part of the mixture, both with and with¬ 
out supplementary grazing crops. 

The addition of goo<l quality legume hay, either ground or long, to the extent 
of 10 percent or more of tlie ration during the gestation period permits sows 
or gilts to farrow satisfactory litters. Ilowevcr, feeding this ration during 
the suckling period resulted in heavy loss in weight of sows and inadequate^' 
nourished pigs. A ration of 1 part of ground legume hay to 2 parts of gi'ound 
com proved adequate during gestation but was too bulky for satisfactory results 
during lactation. A coru-tankage ration without supplement permitted the 
farrowing of apparently normal litters, but the pigs lived only a low days in 
mo.st cases. The addition of h'gume hay to this ration overcame th<' nutri¬ 
tional deficiency and enabled the sows to raise their litters. Alfalfa proved 
most i»alat4ddo of the three leaunic hays tested. Tn all cases pigs suckling 
sows on a ratwm including legume hay without pasture made slo\v gsiiu ami 
were untbrilty at weaning time, indicating that legume hay at best is a poor 
substitute for i»asture. However, its use is recommended in cases where no 
grazing crops are available. 

Hog raising under Mufioz conditions, A. IIebnaxdez {Philippine Jour, Anini. 
Indus.. 3 {1936), Xo. 3, pp. 201-210, pis. 2, fig. 1). —^This article describes methods 
employed and the costs involved in raising hogs on a commercial scale under 
Philippine conditions. 

The surgical removal of the gizzard from the domestic fowl, W. H. Bub- 
bows {Poultry Sci,, 13 {1936), Xo. 4, pp, 290--293. figs. 2). —^This article from the 
U. T>, A. Bolt.svillo Research Center destTibes a technic for the sur^tical 
rcm«i\al of the gizzard from fowls. From .such opcralions II \\cr<» sue- 
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('esbfiil, AAhilo 7 of the failures were bAlievetl to he due to fci'dinsf too soon 
after operation, resuHins: in rupture of the ana’^tomosls of the pro\ontriculU'< 
and duodenum 

mflcct of diet, rancsc, and fattening on the p]iy««iral and chemical compo¬ 
sition of cockerels, H. M. Hahshaw (Jour, Agr. AVs. {U, 8 \. 53 (JOSS), Xo. 5, 
pp. 357-368), —^This is a report of a study by the U. S. D. A. Bureau of Animal 
Industry on the physical and chemical composition of cockerels reared on a 
number of diets under both confinement and range conditions. Analyses were 
made on representative birds near maturity and on other birds of the same 
lots following a 2-weck period of intensive fattening. 

The rearing diet did not materially affect the physical composition of the 
birds in most oases. However, the total edible portion of the birds reared on 
range averaged from 0 to 8 percent higher than for those that were confined. 
This increase was primarily due to a greater proportion of leg and breast 
muscle. Fattening resulted in about a 6-percent increase in total edible portion 
without significantly affecting the percentage of leg or breast muscle. The 
varioiis rations fed and conditions under which birds were reared also had 
relatively little effect on the chemical composition of the edible portions of the 
birds. However, rather pronounced changes in the chemical composition oo 
emrred during the fattening period. Seventy-three percent of the gain in weight 
during fattening was represented in the edible portion of the bird, while the 
gain ill protein, fat, ash, and winter during fattening was 9, 30, 04, and 33 
percent, respectively, of the total gain in weight. 

Bffcct of packing-house byproducts, in the diet of chickens, on the pro¬ 
duction and hatchahility of eggs, H. W. Titus, T. 0. Btebly, N. R. Ellis, 
and B. B. Nestles (Jour. Agr. Res. lU. 8.}, 53 (1986), 2^o, 6, pp. 453-46^, fig. f ).— 
This is a report of an extensive investigation by the U. S. D. A. Bureau of 
Animal Industry. The various packing house byproducts studied included meat 
meal, meat-and-bone meal, beef scrap, blood meal, and stick, each being tested 
individually and several being used in various combinations. In each case the 
test material was fed at a 20-percent level as a supplement to a basal ration 
of yellow corn, wheat bran, rolled oats, and alfalfa leaf meal. 

In every case the egg production of birds on the byproducts rations was 
materially higher than for those on the basal diet, and in nearly all cases some¬ 
what higher than that of birds receiving a meat-fish-milk supplement which 
was used as a positive check. In general, satisfactory hatchahility was ob¬ 
tained from the egg produced on the byproducts ration, ranging from 70 to 80 
percent in most cases. In a few instances decreased hatchahility was encoun¬ 
tered, apparently being closely associated with increased second-week embryonic 
mortality. Liquid stick and a mixtime of blood meal and stick in the diet 
seemed to cause an increased embryonic mortality throughout the incubation 
period. Live weight gains, feed consumption, and egg size were generally 
satisfactory on the byproducts rations. Within the range studied, cooking tem¬ 
perature (maximum of 200® F.) and time of processing (maximum S hr.) 
bad little effect on the quality of the meat scrap. A formula is presented which 
has been found to produce generallj*' satisfactory results. 

How much milk will laying hens take when water is also supplied? 
[trails, title], B. Fangauf and A. Haensel {Arch. Qeflugelk., 10 (1036), No. 2-3, 
pp. 71-77; Eng. abs., p. 77).-—In comparative tests with three lots of Leghorn 
pullets receiving a balanced ration with free access to water, a balanced ration 
with free access to both skim milk and water, and a ration containing no 
protein concentrate with access to both skim milk and water, respectively, it 
is shown that hens have no preference for milk over water, consuming approxl- 
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mately equal quantities of each. The addition of milk to the balanced diet did 
not increase egg production. Hens receiving the low protein ration did not 
consume sufficient tyiiITt during the winter months to maintain maximum produc¬ 
tion, but during the summer months their production was practically equal to the 
group receiving fish meal in the ration. Skim milk in tlie diet definitely 
improved fertility and hatchability of the eggs. 

The effect of supplementary iodine on egg production and mortality in 
the laying flock, 0. E. Lee, S. W. Hamilton, and 0. L. Heney (Poultry fifoi., 15 
(1936), No. 4, pp. 307S10).—Jn a scries of feeding tests with laying hens of 
three different breeds no beneficial effect on rate of egg production or on rate 
of mortality could be attributed to the addition of potassium iodide equivalent 
1o about 2 mg of iodine per hen daily to a mash ration originally containing 
715 parts per biUion of iodine. Neither could it be shown that the addition 
of iodine in organic combination was any more effective than the addition 
of the potassium iodide. 

Some viewpoints on the vitamin 1> requirement of poultry and factors 
relating thereto [trans. title], N. OnssoN (Nord. Jordlirugsforslo., 1936, No. 1-2, 
pp. 185-218, figs. 5; Eng. als., pp. 214-21d).—Comparative feeding trials were 
conducted with four groups of White Ijeghom pullets each housed behind 
ordinary window glass and receiving a basal diet low in vitamin D. Group 1 
received no vitamin D supplement, while lots 2, 8, and 4 received 0.288, 0.864, 
and 1.44 g of cod-liver oil per bird daily, respectively. 

Great individual variations in vitamin D requirement of the hens were 
noted, certain hens in group 1 being able to maintain production, shell quality, 
and hatchability of eggs without additional supply while the majority showed 
a definite need for a supplement. Based on group averages, a daily intake of 
0.288 g of cod-liver oil was sufficient to maintain optimum production, although 
sh^ quality and hatchability were advers^y affected at this lev^, while 0.864 g 
was ample for optimum hatchability. Bapid decrease in the percentage of 
shell weight in successively laid eggs is a reliable symptom of vitamin J> 
deficiency. The need for farther investigation on the cause of variation in 
the vitamin D requirements of individual hens is pointed out. 

The effect of vitamin J> intake of the hen on the bone calcification of the 
chick, R. R. Mubphy, J. B. Hunteb, and H. O. Knandex (Poultry 8ci., 15 (1936), 
No. 4, pp. 284-^89, figs. 7). —^The Pennsylvania Experiment Station made bone 
photographs and bone ash analysis of 346 sets of bones from chicks 1, 2, 3^ 4,5^ 
and 8 weeks of age and representing the hatch from lots of hens on 5 different 
levels of vitamin D intake. 

The results clearly show that the vitamin D reserve and the bone ash con¬ 
tent of young chicks is dependent on the vitamin D intake of the parent stock. 
This condition is revealed most clearly in 1-we^-old chi<ks and is decreasingly 
less evident at 2, 3, and 4 weeks, while little or no effect could be noted in the 
S-week-old chicks. 

The vitamin-G requirement of poultry, L. O. Noebis, H. S. Wilgus, Jb., 
A. T. Ringbose, V. Heiman, and O. F. Heuseb ([New Yorft] Cornell 8ta. Bui. 
660 (1936), pp. 20, figs, 3). —^In this report the term “vitamin G” is used to 
designate the growth-promoting factor. A chick unit of vitamin G is proposed 
which is roughly equivalent to 1 ^ (mierogram) of flavine. Dried pork liver 
containing approximately 100 pg of flavine per gram has been assigned a value 
of 100 chick units of vitamin G per gram and is used as a unit of reference in 
this e:sq)eriment. 

The relative vitamin G content of common feeding stuffs used in poultry 
feeding is presented in tabular form. Dried yeast, dried whey, dried ikim 
milk , and dehydrated alfalfa meal are among the most XK>tent sources of 
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vitamin, animal byproducts contain appreciable quantities, and cereals are a 
poor source of it. 

The vitamin G required to produce normal growth in chicks to 8 weeks of 
ago is established at about 290 units per 300 g of feed. In the laying ration 
130 units of vitamin G per 100 g of feed appears sufficient to support normal 
egg production, while about 230 units per 100 g of feed are required to obtain 
optimum hatchability. The requirement of the chick for vitamin G is dos^y 
correlated with rate of gain, indicating that the vitamin is closely associated 
with growth and is not required to any great extent for maintenance. 

Influence of light on ovulation in the fowl, D. G. Wabsen and H. M. Sgoit 
(Jour, Esspt ZooL, 74 (1936), No. 1, pp. 137-156).—This series of trials conducted 
at the Kansas Experiment Station was designed to determine the olfect of li^t 
on ovulation in the hen as indicated by the time of egg laying. 

Hens housed in a completely darkened room and subjected to continuous 
artificial light would lay at any hour of the day, with egg numbers approximately 
equally divided between day and night, while heus kept in darkness during the 
day and subjected to artificial light during the night would lay only at night. 
These dhanges in lighting conditions were not immediately reflected in the 
hens’ laying reaction but required about 60 hr. to have their full effect, indi¬ 
cating that the influence of light in regulating laying occurs before ovulation, 
since it is further shown that interruptions which segregate the egg laying into 
clutches are due to a delay in ovulation ratlier than to an interruption or retarda¬ 
tion of an egg while in the oviduct 

Critical tests showed that neither feed nor exercise could be considered as 
factors influencing the time of ovulation. Tests in which the color of li^t 
was varied through the use of filters and the light intensity was varied 
indicate that the light effect is not a quantitative one, suggesting that the 
laying response to light has a psychological basis. 

Egg quality: The influence of climate and soil, B. Ooies (Jour. Min. Agr. 
[Gt. Brit.'l, 43 (1936), No. 4t PP- 317-332, pi. 1, figs. 4)- —^Based on a study of the 
quality of eggs received at the central markets of England, the author shows 
that definite differences exist between different sections. Areas having a low 
relative humidity yield eggs having dense shells of low permeability and resistant 
to evaporation, while eggs from areas having high relative humidity have more 
porous ifliells whi<fii tend to deteriorate more rapidly, particularly when held in 
market centers having a low humidity. There is evidence that the permeability 
of the shell membrane follows a similar trend to that observed in the ^eU, 
although the shell is undoubtedly more important in controlling the rate of 
evaporation. 

Sh^ quality is also related to the soil types predominating in a given region. 
The areas of fertile loam soils containing considerable sand yield eggs having 
thin but dense shells of low permeability, while eggs from the chalky soil areas 
have thicker but more porous shells. The relation between the normal amount 
of sunshine for a given area and the quality of eggs is also pointed out 

Variations in the percentage of thick albumin and yolk quality were noted 
and apparently are related to the soil types of the regions in whidi the eggs 
are produced, eggs of lowest quality coming from the regions of the infertile old 
Todk soils, while highest quality eggs are produced on areas of the fertile loam 
and light <flay soils. It is further shown that the yolk index is related to the 
pH value of the soils. The probable causes of these interrelationships are 
discussed at considerable length. 

The height of the firm albumen as a measure of its condition, H. 8, 
Wuous, Jb., and A. VanWaqeiten (Poultry 8oi., 15 (1936), No. 4, pp. 319-^21, 
figs. 2).—This contribution from the [New Xork] Cornell Experiment Station 
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describes an apparatus and technic for simply and accurately measuring the 
height of the firm albumin of eggs. In a study of the relation of the score 
for obserTed condition of the firm albumin to its measured vertical height, 
a correlation of —0934±0.000 was found to exist, indicating that this meas¬ 
urement is an accurate aid in determining condition of the firm albumin. 

The change in the concentration of ovoglobnlin in egg Avliitc during ogg 
formation, X S. Hughes and H. M. Scott {PouUijf Scf, U (/956*), 'So, 

—The Kansas Expeiiment Station has compared the relative amounts 
of ovomucin, ovoglobulin, and ovoalbumin in the three layers of egg white in 
five pairs of oviducal and laid eggs. The ovomucin content in each of the 
throe layers of egg white was lower in the laid eggs than in the oviducal eggs, 
V7hile the ovoglobulin content was greater in each layer in the laid eggs, the 
greatest increase occurring in the inner thin layer. 

It is suggested that the increased content of water-soluble protein fraction 
precipitated by l.o m sodium sulfate (ovoglobulin) is due to the change in the 
solubility of the proteins after their deposition in the egg white rather than 
to any infiltration of ovoglobulin through the shell membrane. 

The effect of egg weight, quantity of total albumen per egg, and quan¬ 
tity of thick albumen per egg on hatchability, A. B. Godfeey (Poultry HcL, 
15 (1936) t So, /fj pp, 294-297, Hgs. 9).—At the U. S. D. A. Beltsvillc Research 
Center, it was found that within a breed of chickens there is a low but sig¬ 
nificant negative correlation between hatchability and either egg weight, weight 
of total albumin per egg, or weight of thick albumin per egg. There is also 
a significant curvilinear trend between hatchability and either egg weight or 
weight of total albumin. The percentage of thick albumin of the total albinniii 
is not related to hatchabDity. In a comparison between breeds the high 
positive correlation between hatchability and each of the above-named factors 
is not significant. 

The effect of tremulous air cells upon the hatchability of eggs, 0. 'SV, 
Knox and M. 'W. Olsen (Poultry 8cL, 13 (1936), So, 4, pp. 345-3^8). —^This study 
at the U. S. D. A. Beltsville Research Center conclusively shows that fresh 
eggs (as w^ as eggs 3 weeks old) having tremulous air cells have a much 
lower percentage hatchability than e^ of the same age having normal air 
cdls. 

Jarring eggs which were held with the large end downward readily produced 
tremulous air cells, but similar jarring while holding eggs with the small end 
downward did not produce such effect Jarring did not affect fertility of eggs, 
neither did it affect hatchability unless tremulous air cells were produced. 
This study did not determine whether tremulous air colls are directly responsible 
for low hatchability or only an indication of the injurious effects of jarring 
on the embryo. 

Investigations into the nature of the condition known as **floatiug yolk’* 
in eggs, A. E. Platt (Austral. Jour, JSxpf. Biol and Med. 8cL, li (1936), So. 2, 
pp, 107-116, figs, 4). —^In studies of the abnormal condition of floating yolk fre¬ 
quently observed in candled eggs at various packing centers in South Australia, 
analysis of the egg white showed that the protein content of the abnormal eggs 
did not differ from that of normal eggs. A thickening and enlargement of the 
chaloza with evidence of disintegration at the distal end was invariably noted 
in the abnormal eggs. Inoculating cultures with portions of the finely groimd 
chalaza of abnormal eggs nearly always resulted in the isolation of an aerobic 
sijore-bearing Gram-positive bacillus, not definitely classified iii this study 
but believed to be the causative agent of the floating yolk condition. In post' 
mortem examination of birds laying abnormal eggs, a i)ure culture of this 
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organism was isolated from the mucous membrane of the upper end of the 
oviduct in one Instance. 

Twelve hens which consistently produced normal eggs were fed spores of 
this bacillus in their ration, and in each case these hens began laying eggs with 
floating yolks within a period of from 2 days to 3 weeks, the condition usually 
appearing in the second or third egg laid after commencement of the experi¬ 
ment. The probable role of this bacillus in relation to egg production is 
discussed. 

Investigations into the condition known as ‘‘floating and cloudy yolk'* 
in eggs, 0. F. Aitderson and A. E. Piatt {Jour. Bepi. Agr. )8fo. Austral., 30 
(1936), Ko. 11, jpp. 13^3-1330, figs, 5), —^This article describes the same experi¬ 
mental work noted above and also presents data to show the widespread occur¬ 
rence of this egg abnormality in largo commercial poultry flocks in Australia. 
So far no relationship has been established between the occurrence of floating 
yolk and keeping quality of the egg. 

Further studies on the preservation of eggs, A. Talenzufla and S. Y. 
Rotba {Philippine Jour, Anim. Indus., 5 (1036), Xo. 3, pp. 211-220). —^Prom this 
extensive study it is shown that eggs stored in a 10-percent solution of either 
limewater or water glass may be expected to retain their freshness from 2 
to 6 weeks, while eggs treated with the above solutions or light parafiin oil for 
from 5 to 20 days and subsequently placed in cold storage at from 32® to 36“ F. 
remained in good condition for from 6 to 8 mo. More effective preservation 
was obtained by dipping eggs in paraffin oil under partial vacuum and treat¬ 
ment with carbon dioxide gas followed by storage at from 32® to 36®. Eggs 
treated in this manner retained their froshness with practically no shrinkage 
or weakening of the yolk for at least 0 mo. 

Effect of relative humidity on the growth of mold on eggs in storage, 
P. F. Shabp and G. P. Stewart (IKcw Tor7c'\ Cornell 8ta. Mem. 191 {1936), 
pp, 11, figs, 2). —^The effect of humidity on mold growth on eggs has been deter¬ 
mined by holding the eggs in sealed containers at 30® F. in a commercial 
storage plant for 17 mo. Tlie relative humidity was accurately controlled by 
placing a suitable mixture of sulfuric acid and water in the contamers. The 
primary series consisted of naturally clean eggs artificially inoculated with 
mold and held at relative humidities ranging from 88 to 100 percent by 
2-percent intervals, 

A dark mold growth developed on the eggs after 3 mo. or more at r^ative 
humidities of 96 to 100 percent. A meager white mold growth was observed 
at humidities as low as 00 percent after several months, and such growth 
eventtially increased the mold infection of the egg content. No mold growth 
occurred at a relative humidity of 88 percent. The loss of moisture from the 
eggs during storage showed a direct linear relationship to humidity of the 
atmosphere, although fluctuations in the storage temperature caused a dis¬ 
placement of the relationship betw'con relative humidity and loss of weight. 
The failure of mold to grow at lower humidities is possibly due to the shrinkage 
of the egg content which breaks the contact between the shell and content, and 
hence restricts the food supply on the outer shell surface. Dirty eggs sup¬ 
ported luxuriant mold growth at lower hiunidities than clean eggs. 

Effects of different temperatures in the incubator on the prenatal and 
post-natal development of the chick, A. L. HoifAiroFF {Poultry 8oi., 15 {1936), 
No. pp, 311-315, fig, 1), —^This is a description of inciibation tests conducted 
'at the [New York] Cornell Experiment Station. 

Series 1 consisted of 12 lots of eggs, each incubated continuously at uniform 
temperature, with a range of from 35® to 46.5® C. by 0.5® intervals employed 
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for Oie different lots- Series 2 consisted of 13 lots of eggs eacli incubated at 
37.5® for tbe first 16 days, after wbieb the different lots were subjected to 
temperatures ranging from 29.5® to 41.5® by 1® intervals for the remaining 
incubation period. Series 3 was a repetition of series 2 within a range of 
33.5® to 3S.5®. 

Continuous exposure bdlow 37® or above 3S® resulted in progressively lower 
hatchability with increasing distance from these limits. Lowering the tem¬ 
perature by as much as 3® after 16 days of incubation had no ill effects either 
on percentage of hatchability or physical well-being of the chicks up to 3 
we^ of age. The frequency of crippled chicks increased with either high 
or low extremes of incubating temperature. 

Comparison of growth in sexed and in nnsexed pnlletSf W. L. Joubdain 
(New Zeal. Jour. Agr., 52 (1936), No. 5, pp. 293-295).-—X single trial was con¬ 
ducted to compare the growth rate during the first 6 weeks of a group of pul¬ 
lets sexed when 1 day old and reared separately from cockerels with a similar 
lot of pullets fed and handled identically but reared in a mixed or unsexed 
group. 

The sexed pullets averaged 1.33 oz. each at 1 day old and the mixed lot 
1.47 oz., indicating that day-old cockerels are slightly heavier than day-old 
pullets. At 42 days of age the sexed pullets weighed an average of 12.66 oz. 
eadi and the unsexed pullets 10.39 oz., showing that tbe pullets grew more 
rapidly when reared by themselves. 

A study of deformed breastbones in chickens [trans. title], P. Gabsteots, 
G. WEJTZLBaa^ and J. Pbueeb (At'Ch. Gefiilgelk., 10 (1936), No. pp. 97--129. 
liga. 11; Eng. als., pp. 127, 128).—Based upon regular biweekly examinations of 
1,465 birds, including males and females of the White Leghorn, Brown Leg¬ 
horn, and Sussex breeds, it is shown that many cases of curved breastbones are 
found at from 7 to 8 weeks of age, generally beginning during periods of 
active growth. The percentage of individuals showing this malformation was 
similar for the three breeds, although generally occurring latest in the Brown 
Leghorns. Gocdcerels were more susceptible to this ailment, while roosting 
greatly increased the frequency of the deformity for both sexes. 

Early-hatched chicks showed the highest percentage of deformed individuals, 
those hatched at the normal date the least, and late-hatched chicks were 
intermediate. No correlation was found between laying and deformed breast¬ 
bones nor between number of eggs produced by tbe mother and deformity in 
chicks, neither was production affected by its occurrence. Inbred and out- 
crossed strains were equally susceptible. The cause of low calcium metabo¬ 
lism resulting in this deformity was not established in this study. It is sug¬ 
gested that inherent differences in calcium requirements may exist 

DAIRY FARMING—DAIRYING 

The nutritive value of proteins for milk production,—1V« A comparison 
of the proteins of (1) spring and autumn grass, (2) grass conserved as 
silage (A. I. V, acid treated, molasses treated, and ordinary untreated), 
and (3) grass conserved hy drying, with notes on (a) the effect of heat 
treatment on the nutritive value and (b) the supplementary rdUitions of 
food proteins, S. Mobbis, N. C. Wbight, and A B. Fowum (Jour. Dairy Res. 
[London], 7 (1936), No. 2, pp. 97-121, figs. 16).—Continuing this series of studies 
(E. S. R., 72, p. 526), extensive trials have been conducted to determine the 
nutritive value of the proteins for milk production from several sources. Com¬ 
plete data on these trials are presented in tabular and graphic form. 
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The proteins of spring grass were markedly superior to those in autumn 
grass as to increased milk production, decreased excretion of urinary nitro¬ 
gen and sulfur, smaller creatine excretion, and higher biological value. There 
was no significant difference in protein value of the fre^ and artificially 
dried grasses for either the spring or autumn samples. No significant differences 
were noted in protein values of the three types of grass silage, all having a 
biological value of the same order as that of fresh spring grass, although the 
feeding of A. 1. V. silage was characterized by a marked increase in excretion 
of urinary ammonia nitrogen and also an increase in the creatine excretion. 
Blood meal prepared by a low temperature process has a definitely greater 
nutritive value than meals subjected to a high temperature. A pronounced 
supplementary value of two incomplete proteins, one deficient in lysine and 
the other in tryptophane, has been demonstrated. 

The various feed proteins studied in these trials and also those included 
in earlier trials are classified according to their calculated biological values. 

Korean lespedeza and Lespedeza sericea hays for producing milk, O. W. 
Hoidaway, W. B. Eelett, J. F. Eheabt, and A. D. Pratt (Virginia Sfa. Bui. 
305 (1936), pp. 7).—This bulletin presents results of two series of experiments 
comparing the composition, digestibility, and milk-producing value of Korean 
lespedeza and L. sericea hays with alfalfa hay. In 1935 the hays fed were 
graded as No. 2 alfalfa. No. 3 leafy y^owish-brown Korean lespedeza, and No. 
2 leafy L. sericea. All were considered to be of medium quality. The 1936 lots 
were graded No. 1 alfalfa, No. 2 extra green Korean lespedeza, and No. 2 extra 
leafy L. sericea, and all were considered good quality hay. 

In each trial the Korean lespedeza and L. sericea appeared about equal in 
total digestible nutrient content and in milk-producing value, each giving results 
equal to about 80 percent of those obtained from the alfalfa hay with which 
they were compared. The good quality leafY hays (1936) were noticeably 
higher in protein content, more digestible, and adjudged to be about 10 percent 
more valuable than the medium quality hays of the same variety. 

Pasture tests ^vith dairy heifers (Georgia 8ta. Rpt. 1936, pp. H, 15, fig. 1 ).— 
Besults are noted on the value of pastures with and without cottonseed meal 
for growing dairy heifers. 

Variations in milk production under Alabang conditions.—1, Seasonal 
variations, T. V. Bigob (Philippine Jour. Anim. Inaus., 3 (1936), No. 3. pp. 181-- 
187, fig. 1 ).—^This article discusses factors causing variation in milk production, 
with particular reference to seasonal effect under Philippine conditions. 

Estimating profitableness of dairy cows, S. Brody and A. G. Bagsdaije: 
(Missouri 8ta. Bui. 368 (1936), pp. 16, figs. 6 ).—^This is a popular presentation 
of the results of research previously reported (E. S. B., 75, p. 831). 

Expressing yields in terms of live weight, W. L. Gaines (Guemseg Breed¬ 
ers' Jour., 50 (1936), No. 4, pp. 268, 269, 276, 277, figs. 4).—This report from the 
Illinois Experiment Station, based on analyses of official production records of 
Guernsey cows of various weights and ages, presents evidence to show that live 
weight and age are of about equal importance in their effect on butterfat yield. 
Inasmuch as feed costs are directly related to live weight, it is suggested that 
the expression of milk and butterfat yield in terms of units per 1,000 lb. of 
live weight has many advantages over the present widely accepted methods of 
comparing records on a mature equivalent or age-corrected basis in which age- 
correction factors are apfdied to records made under mature age. The point 
is stressed that yield per unit of live weight affords a common meeting ground 
for all breeds. 
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The effects of breed characteristics and stages of lactation on the vita¬ 
min C (ascorbic acid) content of cow’s milk, R. Rasmussen, N. B. Guer 
RVNT, A. O. Shaw, R. C. Welch, and S. I. Bechdel (Jour, yvtr., il (1936)t 
A’o. 5, pp. 423-^432, fig. 1). —^Based on the determination of the ascorbic acid con¬ 
tent of a large number of milk samples from individual cows representing each 
of the five major dairy breeds at the Pennsylvania Experiment Station, it is 
shown that on similar rations milk from Brown Swiss cows averaged highest, 
being 48 percent greater than milk from HoLsteins which averaged lowest. 
Milk of the Ayrshire, Jersej’, and Guernsey breeds was ol the same general 
order and intermediate between the first-mentioned breeds. Milk from cows of 
the same breed receiving similar rations showed wide variation in ascorbic acid 
content, with indication that stage of lactation has a more definite effect in 
this regard than breed differences. The ascorbic acid content of colostrum was 
unusually high. It w^as also relatively high in the milk early in lactation, but 
declined sharply, reaching a minimum from the second to third month of 
lactation and then gradually increased with advance of the milking period. 

Certain problems related to the marketing of homogenized milk, P. H. 
Tracy {Mim Dealer, 25 (1936), pp. 80-32; 5, pp. 60-68).—Based on 

studies at the Illinois Experiment Station, data are presente<l indicating that 
homogenization of milk at a pressure of 2,000 lb. or more results in a lower¬ 
ing of the curd tension and sufficient emuLsithution of the fat to prevent cream¬ 
ing and also a product not affected by freezing, while the color in the milk 
is reduced and its sensitiveness to sunlight is increased. Sediment formation 
can be reduced by clarification before honiosseAization and entirely eliminated 
by clarification following homogenization. The criticism that homogenization 
lowers keeping quality of milk is largely attributed to bacterial contamination 
resulting from ineffective sterilization of the homogenizer. 

Tniat causes most common off flavors of market milk? W. H. Ohilson 
(JlilJb Plant Mo., 24 (1935), Nos. 11, pp. 24-28; 12, pp. 50-54).—This study at 
Cornell University has demonstrated that certain off flavors of milk described 
as papery. tallowT, metallic, etc., are due to oxidation in milk. The milk from 
different cows and from the same cow at different periods shows considerable 
variation in its susceptibility to oxidation, with milk from approximately 25 
percent of the cows tested developing oxidized flavors without having come in 
contact with metals at any stage of px'ocessing. The oxidizing enzyme is car¬ 
ried in the milk serum, attacking the fatty acids of the time fat or certain 
substances adsorbed on the fat glohiile. It is not de.stroyecl by ordinary pas¬ 
teurization temperature, oxidized flavors occurring more commonly in pasteur¬ 
ized than in raw milk, but is destroyed at 170® P. for 10 min. and its action 
is completely cheeked by the presence of reducing agents. The presence of 
small quantities of certain mineral salts, particularly copper, greatly acceler¬ 
ated its action. In the absence of oxidizing enzymes no appreciable destruction 
of vitamin C occurred when milk was heated at 200® for 30 min. 

Technique for obtaining anaerobic milk, with some observations on its 
CO 2 content, C. J. Jackson (Jotir. Dairy Res. [London}, 7 (1986), No. 1, pp. 
25-28, figs. 2).—^This paper describes the technic for drawing milk anaerobically 
from the udder and for anaerobically transferring such milk either to an 
electrode vessel for determination of oxidation-reduction potentials or to a 
Van Slyke apparatus for gas analysis, Tlie results of the analysis indicate 
that the carbon dioxide content of cows’ milk is about one-half that of their 
blood plasma. 

Note on the sulphydryl compounds of milk, C. J. Jackson (Jour. Dairy 
Res. [London], 7 (1936), No. 1, pp. 29, 30). —^Based on the nitroprussic test on a 
large number of milk samples it is noted that sulfhydryl compounds in free 
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solution could not be found in cow’s milk. Milk treated with sodium cyanide 
will gi\e a faint positive reaction to nftroprussido, probably due to tlie cystim* 
in the protein complex. 

Factors in the reduction of methylene bine in milk, C. J. J vokson (Jour, 
Dairy Bes. ILondonI, 7 ( 1936 ), Bo. 1 , pp. Sl-iO, figs. S). —^Experimental evidence 
is presented to indicate that a number of factors exert a very pronounced 
influence on the rate of reduction of methylene blue in milk. 

Milk drawn anaerobically from the udder reduces methylene blue almost 
instantly, while the same milk exposed to the air usually requires over 10 hr. 
for a similar degree of reduction. It is further shown that the oxidation- 
reduction potential of the anaerobically drawn milk is much lower than for 
the same sample after exposure to air. The rale of reduction is also catalyzed 
by exposure to light. It appears that some substance or redox system inde¬ 
pendent of the normally recognized constituents is present in milk which 
rapidly reduces methylene blue, although the nature of the substance is not 
fully demonstrated in this study. 

Rapid reduction resulting from addition of a solution rich in lactoflavin 
suggests this substance is the source of the redox system. It appears thai 
bacteria may play an insignificant part in the reduction of methylene blue in 
milk, although their deoxygenating action may be of influence in the com¬ 
mercial application of the test. 

Relation of temperature and media to bacteria counts, A. Bsadfietd 
(Milk Dealer, 25 ( 1936 ), No. 6 , pp. 41 , 5Z, 53 ).—After examining 306 samples of 
raw milk for bacterial counts, the author concludes that both a modified 
tryptoue, glucose, skim milk agar and the use of the lower incubation temper¬ 
atures (32® C.) give consistently higher counts than those obtained by the 
standard method. Incubation temperature has a more pronounced effect on the 
count than the composition of the medium. Colonies on the modified medium 
are more pronounced and more easily counted than those on the standard 
medium. 

The types of coliform bacteria in bovine faeces, J. F. Malcolm (Jour. 
Dairy Bes. ILondm), 6 (1935), No. 3, pp. 333-396).—^This investigation at the 
West of Scotland Agricultural College has demonstrated that Bacterium coli 
is by far the most prevalent type of coliform bacteria occurring in bovine 
feces, 107 of 114 samples examined yielding large numbers of B. coU while 
96.4 percent of all cultures Isolated by the ordinary method were of this type. 

In further studies in which certain enrichment methods were empl«>etl, 
principally peptone water containing brilliant green or Koser’s fluid citrate 
medium, a high percentage of feces samples yielded cultures of B. acrogenes,, B. 
cloacae, and other Koser-positl\e types. This indicated their presence in most 
feces samples, though they normally occur in small numbers and may nt*t ho 
detected by ordinary methods. A proijosed classification of the coliform group, 
based on the inosital, Koser citrate, indole, and Voges-Proskauor reactions, is 
presented. 

The thermophilic and anaerobic nature of liactobaoillus biilgaricns, 
.T. M. Sheeman and H. M. Hodge (Sielence, 8^ ( 1936 ), No. 2174 , pp. 208, 209 ).— 
This contribution from the CNew Yorkl Comefi Experiment Station briefly de¬ 
scribes a technic for is(flating practically pure cultures of L. hulgaricus from 
fresh milk, the principal features of which were the addition of 0.05 percent 
of sodium sulfite to the agar medium and aerobically incubating the plates. 
It is regarded as significant that most freshly isolated strains grew at 00* C. 
and showed vigorous growth at 55®, whereas old laboratory cultures of the 
organism usually have a maximum temperature of growth of about 50®. 

116113—37-7 
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Streptococci whicli produce a substance inhibitins the growth of lactic 
streptococci: Occurrence and distribution, G. A. Cox and H. K. Whitehead 
(New Zeal. Jour.. Agr., 5,2 (1936), No. 1, pp. 38-43). —^Tliis study at the New 
island Dairy Kesearch Institute has demonstrated the frequent occurrence 
of a type of streptococci in normal millv which produces a substance inhibit¬ 
ing the growth of lactic acid streptococci An enrichment technic is described 
for quickly testing for their presence. The organism apparently exists in the 
udders of some cows, while manure, silage, and the coats of the animals are 
other probable sources of contamination. 

Bacteriophage phenomena in cultures of lactic streptococci, H. B. White- 
HE\D and G. A. Cox (Jour. Dairy Res. [LondonJi, 7 (1936), No. 1, pp. 55-63, pi. 1, 
Jigs. S).—^This describes the phenomena of inactivation of certain lots of imre 
lactic acid cultures used as cheese starter to such an extent that it failed 
to produce acid when added to milk in the cheese vat. It is demonstrated 
that this condition was caused by a bacteriophage which showed unusual 
activity under certain favorable conditions, aeration of the milk in which 
phage-infected cultures were grown having a marked stimulating action on 
the development of the phage. The characteristics of phages for lactic strep¬ 
tococci are described. 

Mastitis streptococci in bulk milk, E. J. Pullingbs (Jour. Dairy Res. 
ILondonJi, 6 (1935), No. 3, pp. 369-382). —^Examinations of numerous samples of 
bulk milk at English milk depots have invariably shown the presence of beta- 
hemolytic streptococci, while a high percentage of samples examined from 
individual herds producing either certified or grade A milk have also shown 
the presence of this organism. A method for culturally examining gravity 
cream samples for the presence of this organism is described and its signifi¬ 
cance discussed, it being pointed out that this technic will frequently detect 
a low degree of infection not apparent in whole milk cultures. The fact that 
certain herds under observation have been consistently free from mastitis is 
considered proof that complete eradication of this disease is possible by prac¬ 
ticing rigid control measures. 

Influence of mastitis and of Brucella abortus infection upon the milk 
yidd of cows, F. C. Mutett and W- J. Martin (Jour. Dairy Res. {LondLon\, 7 
(1936), No. 2, pp. 122-144)- —^An analysis of the production records of two 
tuberculosis-free dairy herds over 3- and 5-yr. periods, respectively, i^owed 
that, combining all lactations of both herds, mastitis reduced milk yield 951 
lb. per lactation while mastitis and abortion combined resulted in a 1,685-lb. 
decrease. Among Ayrshires in one herd the reduction due to mastitis was 
892 lb., while in a Friesian herd the average reduction was 1,C02 lb. due to 
mastitis, 2,016 lb. due to abortion (although very few abortions occurred), and 
2,302 lb. due to a combination of the two diseases. In all cases these reduced 
yields were shown to be statistically significant. 

The chlorine content of milk as an indication of mastitis, J. W. Blood 
and A. Howlands (Jour. Dairy Res. [London}, 7 (1936), No. 1, pp. 4't-64 )-— 
From a study of a large number of milk samples from both sound healthy 
udders and from mastitis-infected cows, it is shown that determination of the 
chlorine content of milk is not a reliable method for detecting the presence of 
mastitis. Milk samples from definitely infected quarters frequently showed a 
chlorine content within the range of so-called normal milk, i. e., from 0.07 
to 0.12 percent, while samples from udders showing no evidence of mastitis 
frequently had a chlorine content above this range. Determination of chlo¬ 
rine by the rapid titration of diluted whole milk with silver nitrate invariably 
gave higher values than those obtained by analysis of deproteinated samples. 
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Studies in milk pasteurization, J. M. Bbaitnon and M. J. Pritoha (JZZ. State 
Acad. ScL Tra/ns., 28 (1985), No. 2, pp. 203, 204, fiff’ I).—This note from the 
Illinois Eiqperiment Station describes a series of feeding trials in which white 
rats receiving either raw milh or pasteurized milk as their sole diet were found 
at the end of a 5.5-mo. experimental feeding period to be practically identical in 
weight and to contain equal amounts of calcium and phosphorus in their 
skeletal tissue. This indicated that pasteurization had not adversely affected 
the nutritive value of the whole milk. 

In one trial of the series rats on the raw milk diet showed an unthrifty 
appearance after 30 days, and eventually all individuals in this group died- 
Autopsies revealed an abnormal condition of the digestive tract with evidence 
of excessive gas formation, although the cause was not established. Since 
rats on pasteurized milk continued to thrive, it is indicated that the causative 
factor was destroyed by pasteurization. 

Studies in the bateriology of low-temperature pasteurization.—^U, The 
heat resistance of a thermodnric Streptococcus grown at different tempera¬ 
tures, E. B. Andebson and L. J. Meanwell (Jour. Dairy Res. ILondon}, 7 
(1936), No. 2, pp. 182-191, fig. 1 ).—Continuing this series (E. S. R., 70, p. 86), 
a strain of Streptococcus isolated from milk following laboratory pasteuriza¬ 
tion at 62.8* 0. for 35 min. is described which shows increased resistance to 
heat as its temperature of growth is reduced below the optimum. The degree 
of resistance progressively increased during the early logarithmic growth phase. 

Two cultures of streptococci were also noted to show a marked increase in heat 
resistance as a result of 9A hours’ cold storage, the effect being most pronounced 
when the low temperature is applied during the early logarithmic growth phase. 
The possible significance of this phenomenon in relation to methods of handling 
milk on the farm and during transit is discussed. 

A study of seasonal variation in butter fat.—^IT, A seasonal spectroscopic 
variation in the fatty acid fraction, B. G. Booth, S. K. Kon, W. J. Dann, and 
T. Moobb (Blwlicm. Jour., 29 (1935), No. 1, pp. 133-137, fig. 1 ).—Continuing this 
study (E. S. B., 72, p. 685), in which it was previously shown that there is a 
pronounced seasonal variation in the power of butterfat to inhibit the reaction 
between vitamin A and antimony trichloride, 15 samples of butterfat produced 
between April 1932 and Hay 1933 were spectroscopically examined. The absorp¬ 
tion of the fatty adds of the butterfat at 230 mj(& showed a marked seasonal 
variation. Espressed as a minimum absorption value of 8.4 occurred 

in April immediately preceding the pasture season, while a maximum absorp¬ 
tion of 25 was reached in May in each season shortly after the cows were 
turned on pasture. The increase in absorption rmis approximately parallel 
witli the increased inhibitory i»o\ver to antimony trichloride reaction, although 
the substances respt)n.sible for the former reaction are less sensitive to oxidation 
and irradiation than tliose influencing the latter reaction. The presence of 
small amounts of unrecognized acids or of modified forms of known unsaturaled 
adds with high extinction coefficients probably accounts for the increased 
absorption in summer butterfat. 

Biacetyl in cold-stored butters, 0. B. Barivicoat (Jour. Dairy Res. ILondonJ, 
6 (1935), No. S, pp. 897-406, fig. 1).—The New Zealand Dairy Besearch Institute 
has shown that butter made from unripened pasteurized fresh cream contains 
only traces of acetylmethyl carbinol while butters from slightly ripened cream 
contain both carbinol and diacetyl, indicating that the starter added to the 
cream is the primary source of tliose products. 

There was no appreciable loss of the natural carbinol and diacetyl content 
of butter during 6 months’ storage at from 14® to 17® F., but when as much 
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as 4 p. p. m. of diacetjl was added to butter considerable loss occurred during 
sucli storage. The addition of less than 1 p. p. m. of diacctyl to unripened cream 
butter imparted a rich aroma, while 4 p. p. m, produced an umiaturally harsh 
flavor. 

Kepastciirlzalion of cream as a factor in preventing fishy flavor in butter 
[trans. title]. B. I^laton and T. Olsson (Meddel, Centralamf, ForsoJesv. Jord- 
JmiJzsomrMrt ISiccdenl, No. W (1936), pp. 24; Bng. ahs., pp. 21-24; also in 
K. Landtlr. Akad. SandL och Tid^ikr., 75 (1936). No. 4, PP- 439-^^60; mg. als,. 
pp. //J7-4dd).—Continuing these studies (E. S. B., 74, p. 252), on the basis of 
live scries oC experiments it is definitely shown that tlie fishy flavor frequently 
developing in butter churned from pasteurized cream may be largely or entirely 
prevented by repasteurization by the flash method at 85® 0. Fishy flavor oc¬ 
culted more frequently in butter from cream ripened to a high acidity than in 
butler from moderately acid cream. Repasteurization at 75* was only slightly 
less efficieut than at 85®, and cooling over a surface aerator increased the 
effectiveness of reprocessing. 

Studies on the chemistry of Cheddar cheese making.—^IV, Lactose and 
lactic acid in whey and curd, the presence of bound water in curd, the 
evistence of a Lonnan equilibrium between curd and whey, and the rate of 
penetration of salt into curd, F. H. McDowall and R. M. Douer (Jour. Dairg 
Res. lLo7idoii2. 7 (1936), No. 2, pp. 156-175, figs, d).—Continuing this series of 
studies (E. S. R., 7(>, p. 95), determination of the lactose and lactic acid con¬ 
tent of whey, curd, and curd juice throughout the cheese-making process 
indicates that the conversion of lactose into lactic acid by starter bacteria is 
almost quantitative, confirming the observation previously made. 

Determinations of the rate of penetration of salt into the curd showed that 
little salt reaches the center of each curd strip at the time cheese is normally 
hooped, but that within 12 hr. the salt distribution is quite uniform. A certain 
amount of the water in the curd is held as bound water, estimated to be about 
0,2 to 0.3 g per gram of dry matter in curd. There is also evidence to show 
the existence of a Donnan equilibrium which controls the partition of ions 
between curd and whey, characterized as a membrane effect which tends to 
increase the concentration of anions and decrease that of cations in the whey, 
and also by an osmotic diffusion of water from the curd following salting 
which tends to dilute all the constituents of the whey. 

Curd tension of milk and its relationsliip to firmness of curd in cbeesc- 
making, G. P. Sandees, K. J, Matheson, and L. A. Bubeey (Jour. Dairy BcL, 
19 (1936), No. 6, pp. 395 - 404 , figs. 5)-—-Based on a study of over 300 samples of 
milk by the U. S. D. A. Bureau of Dairy Industry, it is shown that the rennet 
curd tension of whole milk as measured by the Hill Curd-O-Metor gives an 
accurate indication of the firmness of curd in milk to be used in cheese mak¬ 
ing. The determination of rennet coagulation time was also a fairly satis¬ 
factory measure, although the pH of the milk appeared to be the principal 
factor in determining the rate of coagulation while the percentage of casein 
is more important in influencing the rennet curd tension. The Hill curd test 
was not a satisfixetory measure, tending to give high values on soft-curd rnilic 
and low ratings for very firm curd milk. The addition of calcium chloride 
decreased the stability of milk to both rennet and alcohol, while milks stable 
to rennet were also generally stable to alcohol. 

Homogenization of whole milk markedly decreased the curd tension but did 
not change that of idrim milk, ivhich was invariably higher than for the cor¬ 
responding whole milk, indicating that the softening of curd caused by 
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homogenization is primarily due to the physical hindrance o£ the finely dis¬ 
persed fat globules on the aggregation of the casein molecules. Pasteurization 
of miife produces a softer curd and increases coagulation time, while the pres¬ 
ence of mastitis gives similar results. 

Fermentations in ensiled fodder with regard to cheese making [trans. 
title], J. VAW Beynum and J. W. Pbtte (Dept. Econ. Zaken. [Netherlands], 
Verslag. Land'bouwJc. OnderzoeTc. No. ^0 C (1934)» PP^ 777-839, pis. 2, fig. 1; 
Eng. abs., pp. 836-839). —^The frequent occurrence of “blowing” in cheese pro¬ 
duced from milk of cows fed silage with a pH of 3.7 or above led to this 
investigalion of the fermentations occurring in silage at various pH levels and 
lirepared by different processes (E. S. R., 73, p. 834). 

Fresh material ensiled in small laboratory units with sufficient hydrochloric 
acid or a mixture of hydrochloric and sulfuric acids (A. I. V. acid) to uni¬ 
formly reduce the pH of the mass below 4 was not subject to butyric acid 
fermentation. In large silos, however, there are likely to be thick layers of 
chopped material not thoroughly mixed with acid at the time of filling, and 
considerable butyric acid fermentation may occur in such layers before the 
acid is spread by diffusion, even though the total volume of acid is sufficient 
to produce an average pH below 4. Ordinarily lactic acid fermentation occurs 
in silage with a pH above 3.5, and lactates may be further attacked by butyric 
acid bacteria (Clostridium tyroMtyricum). It is concluded that silage show¬ 
ing lactic acid fermentation and also the presence of C. iyrobuiyrtcmn is likely 
to cause subsequent blowing in cheese. 

The manufacture of Neufchatel and cream cheese, E. L. RErcHAUT 
(Nebraska 8 ta. Buh SOS (1936), pp. 14^ figs. 5). —^Results of experiments in 
making Neufchatel and cream cheese indicate that (1) good quality starter 
is a better coagulant than rennet, the best results being obtained when the 
amoimt of starter and time of coagulation are so controlled as to produce an 
acidity of from 0.6 to 0.7 percent at the time of drainage; (2) the higher the 
fat content, the smoother will be the finished cheese and the better its keeping 
quality and flavor; (3) homogenization of the milk or cream at from 2,000 
to 3,000 lb. before coagulation lowers the fat loss in the whey, and homogeniz¬ 
ing the curd at from 300 to 500 lb. facilitates drainage and produces a smoother 
finished product; and (4) heating the curd at from 120® to 125® P. and holding 
for lo min. gives most satisfactory body and keeping quality. 

Methods of making these cheeses in the commercial plant and on the farm 
are briefly discussed. 

VETERDIAEY MEDICINE 

A high speed vacuum centrifuge suitable for the study of filterable 
viruses, J. H. Bauer and E. G. Pickels (Jour. Expt. Med., 64 (1936), No. 4 , 
pp. 503-528, figs. 14).—A. description is given of a centrifuge in which the speed 
is limited only by the strength of the material of which the rotor is made. “It 
carries 16 tubes, each of which conveniently accommodates 7 cc of fluid. The 
centrifuge operates in a very high vacuum and therefore requires only a small 
amount of driving energy. The arrangement has been found to riiminate the 
possibility of producing injurious frictional heat The rotating parts are sup¬ 
ported by an air bearing and are driven by compressed air. The centrifuge has 
been successfully operated at a speed of 30,000 r. p. m., representing a TnarimnTn 
centrifugal force in the fluid of 95,000 times gravity. Celluloid tubes used for 
centrifugation of fluid at high speeds are described. Experiments are described 
in which good sedimentation of the yellow fever virus was obtained.” 
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iFurtlier studies on tlie differentiation of the Tims of vesicular stomatitis 
from that of foot-and-mouth disease, with particular reference to a rapid 
and certain method of resolving mixtures of the two viruses, I. A. Gailowat 
and W. J. Elfobd (Brit, Jour, Ewpt. Path,, 16 (1935), No, 6, pp, 588--613, figs, 5).— 
This is a report of work conducted on behalf of the Foot-and-Mouth Disease 
Research Committee (E. S. B., 66, p. 667). 

“Vesicular stomatitis virus which has been passaged in eggs is found to 
filter somewhat more easily than virus which has been passaged only in 
guinea pigs. This suggests that the virus undergoes some slight modification, 
either in size or surface properties, by passage in eggs. This modification, 
although definite and not easily reversible, is not of a suificieiit magnitude to 
affect adversely the writers’ original conclusion regarding the size of the virus 
[E. S. B., 72, p. 691].” 

Employing a standard technic, which is described, the virus of foot-and- 
mouth disease was found not to survive even for 24 hr. in a total of 58 develop 
ing hen’s eggs inoculated (B. S. B., 72, p. 691; 73, p. 397). The majority of 
these experiments were made with the G. F. strain of virus (Vallfie and Garr6 
O type), but a limited number of additional experiments with three other 
strains of virus, one of the Waldmann 0 type, one of the Vall§e and Carrd A 
type, and the last of the Vallie and Carrd O type yielded similar results. 

“It has been found possible to resolve mixtures of the viruses of foot-and- 
mouth, disease and vesicular stomatitis irrespective of their relative concen¬ 
trations by a method combining filtration with egg inoculation tests. The 
technic provides a straightforward and relatively economical method of rapidly 
and accurately distinguishing the two viruses and resolving a mixture of them. 

“It is possible, under experimental conditions at least, for an animal to be 
infected simultaneously with the virus of vesicular stomatitis and the virus of 
foot-and-mouth disease. Both viruses were passaged together successfully in 
guinea pigs, and each virus was then recovered in the pure state by the method 
referred to above. 

“A study was made of the relative stabilities of the virus of foot-and-mouth 
disease and the virus of vesicular stomatitis at different hydrogen-ion concen¬ 
trations. The results obtained confirmed in general the observations of [G.] 
Pyl and his coworkers. The virus of foot-and-mouth disease remained infec¬ 
tive over a considerable period at O'* G., at about pH 2.5 to 3.5, i. e., under 
conditions more acid than the generally accepted pH stability Umit. The 
amount of virus which survived within this range pH 2.5 to 3.5, was, however, 
considerably less than within the zone pH 6.5 to 10. Generally this virus 
rapidly becomes inactivated within the zone pH 4.5 to 6.2. . . . 

^^asons are given also for the conclusion drawn from experimental obser¬ 
vations that no accurate differentiation of the two viruses can be based on 
Pyl’s ‘realkalinization’ test” 

The sizes of the viruses of human and swine influenza as determined by 
nltrafiltration, W. J. Elfobd, G. H. AimBEwxs, and F. F. Taitg (Brit, Jour, 
Expt, Path,, 17 (1936), No, 1, pp, 51-53).—-The viruses of human infiuenza and 
swine influenza, as contained in broth suspensions of lung tissue from infected 
mice, were subjected to differential ultrafiltration through graded collodion 
(gradocol) membranes with a view to estimating the sizes of the infective 
agents. 

“The end point for each of these strains of influenza virus may be taken as 
0.16/c, from which, on the basis of tbe relationship between limiting porosity 
and particle size established by Elford (1933) [E. S. B., 74, p. 394], we deduce 
the probable size of the virus particles to be 80-120 m/i. The virus of influenza 
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5« thus seen to be somewhat smaller than the viruses of vaccinia and herpes 
(1^-175 rail and 100-150 m/4, respectively). 

“The results confirm the earlier conclusion that the diameter of the viruses 
is less than 0.3/4 (Andrewes, Laidlaw, and Smith, 1934 [E. S. E., 74, p. 393]). 
Further, by showing that they are, in fact, considerably smaller than that 
figure, they appear to render it extremely improbable that the viruses can 
r^resent a small form of Haemophilus infiuenssae or of any other bacterium 
which has been suggested as a cause of influenza.” 

A simple method for detecting mastitis streptococci in milk, E. P. Hons 
and W. T. Miller (17. 8 . Dept. Agr. Giro. 400 (1936), pp. 7, pi. 1).—A description 
is given of a simple method for the detection of mastitis streptococci in milk 
that can be readily used on large numbers of samples and requires compara¬ 
tively little equipment The test is designated as the Hotis test in recognition 
of the work of the late senior author. 

“The method consists in adding 0.5 cc of a sterile 0.5-percent aqueous solution 
of bromocresol purple to 9.5 cc of milk carefully collected directly from the 
animal. After the sample is mixed it is incubated for 24 hr. at 37.5® O. and 
the results are observed. A characteristic change in the color of the sample 
after incubation together with the occurrence of flakes or balls of growth 
indicates the presence of Slireptoccus} agaTactiae. 

“Examination of 753 samples of milk by the Hotis test and by the blood-agar 
method showed the two tests to be in perfect agreement for 715, or 95 percent, 
of the samples. This figure may be considered an approximate measure of 
the accuracy of the Hotis test, if the results indicated by the blood-agar plates 
are assumed to be l(X)-percent accurate.” 

The protein changes in ox serum induced by hyperlmmunisation against 
rinderpest virus, M. H. French (Jour. Gompar. Path, and Then, 49 (1936), 
No, S, pp. 926-945). —^Tbe author found that an increase of total protein, total 
globulin, euglobulin, and globulin insoluble in saturated sodium chloride takes 
place as a result of intramuscular hyperimmunization of cattle against rinder¬ 
pest virus. The relative increase of the more insoluble globulins is of the same 
order as that reported for cattle successfully hyperimmunized by the sub¬ 
cutaneous route. “The changes in the serum proteins of cattle given a mas¬ 
sive dose of virulent blood intrarumenally can be as high as those for cattle 
hyperimmunized intramuscularly or subcutaneously. A large number of ani¬ 
mals, however, show changes in the serum proteins no greater than those found 
in cattle given normal blood or diluted colostrum intrarumenally. When the 
aqueous extract of pulped virus-containing organs is given intrarumenally, the 
serum protein changes can be as high as those obtained with intramuscularly 
hyperimmu n ized cattle. Individual cases are found, however, in which only a 
relatively small increase of the euglobulins takes place. The results obtained 
indicate that in certain cases an increase of the pseudoglobulin proportions 
may take place, as well as the normal increase of euglobulin as a result of 
hyperimmunization. Insofar as globulin increase may be indicative of anti¬ 
body formation, the results support the view that antiserums made by the in- 
trarumenal method are inferior to those prepared by the more established 
tedmics.” 

The serum protein changes during the immunisation of goats against 
rinderpest virus, M. H. Febnch (Jour. Gompar. Path, and Then, 49 (1936), 
Ho. 8, pp. 946-950). —The serum protdn changes found to occur during immuni¬ 
zations of goats against rinderpest are reported in tables. “In the goat the 
serum globulins show a big increase similar to that occurring in the immuniza¬ 
tion of the ox, but in the goat the pseudoglobulin increase is much more than 
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that found in tho ox, whilst the reverse is true for the euglobulin fraction. 
The indications are that the antiviral body is spread over a wider serum 
protein range in the goat than in tlie ox.” 

The Vi antigens of various Salmonella types, A. Felix and It. M. Put 
(BHt Jour, Expt. Path., 17 (1936), No. 1, pp. SI-8d).—It is concluded from the 
experiments reported that antigens of the typo of the Vi antigen of 8 . typhi 
also occur in other Salmonella species, and there, too, play an important role 
in infection and immunity. 

Vaccination against Salmonella infection, L. de Blieck (Vet, Rec., .JS 
(1936), No. 32, pp. 971-974).—An address presented in London in May 193G. 

Comparative studies of the louse-borne (epidemic) and flea-borne 
(murine) typhus viruses, I. J. ExiCfLER, M. Aschner, and S. LbvineI (Brit, 
Jour, Expt. Path., 17 (1936), No. 1, pp. Experiments on cross-immuniza¬ 

tion, as well as those in mice, indicate that typical louse-borne and flea-borne 
strains of Rickettsia can be differentiated both antigenically and biologically. 
The accumulated evidence supports [C.] NicoUe’s* view that the two types, 
though probably having a common origin, are at present distinct. 

Carbarsone: Its action on the intestinal trichomonads of rats in vivo, 

A. Gabaldon (Amer. Jour. Trop. Med., 16 (1936), No. 5, pp. 621-639). —In the 
present paper experiments are reported which establish (1) the minimal 
curative dose of paracarbaminophenylarsonic acid, to which the name car¬ 
barsone has been given, for trichomonad infection in the rat, (2) the differences 
in this minimal curative dose when the arsenical is administered euterally 
or parenterally, and (3) the possibility of eradicating the trichomonad infec¬ 
tion with a single dose of the medicament. Data are also given on the pres¬ 
ence of carbarsone in the intestinal contents and feces of rats, on the minimum 
time required for a given dose of the drug to kin the flageUates when in the 
intestine of the host, on the retention time of the arsenical in the intestine 
of the rats, and on the concentration reached by carbarsone in the contents 
of the large Intestine of these animals. 

Studies on the bionomics and control of the bursate nematodes of horses 
and sheep.—Technique, I. W. Pakneill (Ganad. Jour. Res., 14 (1936)^ No. 7, 
Sect. D, pp. 71S1). —^The standardization of the technic that has been evolved 
to facilitate the comparative testing of various substances that can be added to 
manure with the object of effectively destroying the free-living stages of bur- 
sate nematodes is described, the methods of controlling the experiments indi¬ 
cated, and the significance of the results discussed (B. S. K., 72, p. 251). 

A Br. abortus suspension of uniform agglutinability standardised by 
means of a dry stable standard anti-abortus serum, A. W. Stablefobth 
(Jour. Compar. Path, and Tlier., 49 (1936), No. 3, pp. 251-962). —^An account is 
given of a dry standard antiabortus serum prepared by drying the serum of a 
cow naturally infected with Brucella al>ortu8 to constant weight over :i^os- 
phorus pentoxide at low pressures (1 mm or less). The antibody content of 
this serum was found to be slightly lowered by drying, but afterward remained 
constant for 2.5 yr. and is expected to remain constant for a much longer 
period. A description is given of the pr^aration of a series of suspensions of 

B. aJ)ortu8 of uniform agglutinability standardized exactly by titration with 
close dilutions of the dried antiabortus serum. 

‘*Thirty-seven batches of suspensions have been prepared in about 2.5 yr. by 
the same method from the same strain, and little diflSiculty has been encoun¬ 
tered in maintaining the standard agglutinability, i. e., 25-percent agglutination 


“Bui. Soc. Path. Exot, 26 (1933), No. 2. pp. 316-340. 
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with a 1:480 dilution of the reconstructed dried serum. Adjustment of the 
agglutinability has been made by slight alteration of the opacity of tlie sus¬ 
pension. This has always been about tube 4 of Brown’s series of permanent 
opacity standards, i. e., about twice the opacity produced by mixing 3 cc of 1 
percent barium chloride and 97 cc of 1 percent sulfuric acid. Suspensions keep 
well at room temperature or in the cold. Some loss of agglutinability occurs 
during the first 1 or 2 weeks, but suspensions issued 3 to 4 weeks after wa&h- 
ing-ofC can be relied on to maintain their agglutinability practically unaltered 
for 3 mo. or longer.” 

Tuberculin reactions in cattle showing no visible tuberculous lesions on 
postmortem, A. B. Gbawfobd {Jour, Amer, Yet. Med. Assoc., 89 {1936), No. 6, 
pp. 06B-583, figs. 2).—Reference is made to cases in which cattle reacting to the 
regular test for tuberculosis were found to have been sensitized by avian 
tubercle bacilli and others by human tubercle bacilli. “An avian type of 
tubercle bacillus was recovered from one of a group of reacting cattle im¬ 
ported from the island of Guernsey. An experiment in which six cattle were 
drenched with sputum from human consumptives resulted in three of the 
cattle developing a reaction to tuberculin. The animal receiving only one 
drenching developed the strongest reaction. 

“The method by which two chromogenic acidfast organisms were recovered 
indirectly from skin lesions of reacting cattle is described. These organisms 
were found to be capable of causing subcutaneous swellings in cattle. The 
sensitization caused by these organisms was found to be stronger for avian than 
for mammalian tuberculin. A ‘tuberculin* prepared from one of these two 
chromogenic acidfasts was used in field tests in tuberculous cattle and in cattle 
showing skin lesions only. Of the tuberculous cattle, 11.5 percent reacted to 
this tuberculin, while 75 percent of skin-lesion cases reacted. Suggestion is 
made that the skin nodules of cattle are the result of infection with soil acid- 
fast organisms.” 

The incidence of tuberculosis among 2,270 cattle in four rearing dis¬ 
tricts in North Wales, R. F. Montgomerie and W. T. Rowlands {Vet. Bee., 48 
{1936), No. 32, pp. $61-968). —^In a study of the incidence of bovine tuberculosis 
In four cattle-rearing districts in North Wales, determined by submitting almost 
all of the cattle (except calves under 2 mo. old) in each to the double intra- 
dermal tuberculin test, 5 percent of the 2,270 cattle on 101 farms reacted. On 
57 farms no reactors were detected, and on an additional 15 farms all the 
home-bred stock were free from infection. 

Cl. welchii, type 0, Wilsdon (B. paludis McBwen) isolated from sheep 
in North Wales, R. F. Montgomerie and W. T. Rowlands {Vet. Bee., 48 {1936), 
No. 27, pp. 829-832).—A description is given of five cases of atypical strike 
<K*curring on two farms in North Wales. “Toxin of the type produced by 
Clfosfndium I icelcliu, type C, Wilsdon was demonstrated in certain body fluiclh 
from each ca^e. C. irelcIbU, type C, Wilsdon {B[actenum] paludis MeEwen) 
was isolated from four of the five cases. It would appear that C. wclcliii, type 
C, Wilsdon may be the cause of sudden deaths among ewes in spring on these 
two farms, but no good evidence has been obtained to support the possibility 
of the disease being an enterotoxemia.” 

The life-history of Psoroptes communis var. ovis, with particular refer¬ 
ence to latent or suppressed scab, W, Downing {Jour. Compar. Path, md 
Ther., 49 {1936), Nos. 2, pp. 163-180, figs. 9; S, pp. 183-209, figs. 3).—A study of 
the biology of the sheep scab mite has shown that under the climatic condi- 
lions of Great Britain the life cycle is usually completed in 11 clays, with a 
minimum period of 10 days* and a maximum pc'riocl of 12 days. The duration 
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of the life cycle, from the first aj^pearance of the larva to the commencement 
of ovipositlon, is usually 8 days (maximum 9 days)* but* since the male re¬ 
quires from 2.5 to 3 days longer than the female to reach the copulatory stage, 
unless males of a previous generation are present when the females reach the 
pubescent stage, the period will be prolonged to 10.5 or 11 days. The number 
of eggs laid by ovigerous females shows relatively little individual variation, 
but the rate of ovipositlon shows considerable variation. The variation in the 
rate of oviposition appears to be dependent on (1) temperature and possibly 
humidity and (2) some form of sTfln reaction inimical to the parasite. 

“Sheep which are heavily infected in winter recover spontaneously in the 
summer. This recovery may be complete, or more frequently is followed by a 
r<dapse in the following autumn, the scab having remained latent through the 
summer. In all such cases acari are continuously present throughout the 
latent period, whereas in cases of complete recovery the acari have failed to 
survive the complete latent period. During the summer there is a very marked 
reduction in the number of reported outbreaks of ^eep scab, undoubtedly due 
to the reduced activities of the acari. Where the infection is contracted in 
the spring or summer the scab may remain active, but progress is very slow 
until the autumn. It is possible for sheep to harbor a few acari in the summer 
without showing any clinical symptoms of the disease. 

“In cases of latent scab the most important sites of the body on which acari 
may be present are the infra-orbital fossae, the inguinal folds, the scrotum 
of the wether, and the tail. In autumn and winter the acari tend to migrate 
from these parts to the general body surface. An autumn statutory dipping 
should, therefore, be more effective against scab than a summer dipping. On 
sheep in which the scab is latent in the summer the disease becomes active 
in the autumn, and so a healthy flock may be infected by sheep which are 
apparently clean when introduced in the late summer. This is the probable 
explanation for the outbreaks of sheep scab in flocks which have not been 
in contact with any known source of infection. 

“The most favorable time of the year in which to dip sheep for the control 
of sheep scab is tlie autumn, when the acari have migrated from the sheltered 
local sites to the general skin surface of the body.” 

Nematodes in sheep in Iceland: Experience with, carbon tetrachloride 
di*enches, N. Dungal and G. Gislason {Jour, Conip, Path, and Thcr., Jfi (1S36), 
*Vo. 3, pp. 210-317). —^Intestinal nematodes of sheep in Iceland have caused 
severe losses. Of these, Bunoatotnum trigomcephalutn^ which causes wasting 
and anemia, and Chahertia ovina, which causes severe diarrhea with high 
mortality, are the most important. In experiments with anthdmintics, carbon 
tetradiloride has given the best results. Losses resulting from its use have 
been only 217 sheep out of 800,000. 

A study of the intestinal parasites of Ic^andic sheep has ^own 80 percent 
to be infested by Ostertagia circumcincta, 40 percent by Nematodirus filicollia, 
36.4 by B. trigonocephalum, 52 by Trlchocephalus dispar, 37 by Oesophagosto- 
mum venulosum, 46 by O. ovina, and 38 percent by Monieeia expansa. The 
numbers of each species found in the course of the survey are recorded in 
table form. 

An organism showing the characters of the genus Saroocystis present in 
the central nervous system of the sheep, A. Bkownleb {Jour. Cmrypar. Path, 
and Ther,, (1936), No, 3, pp. 263-267, fig. 1), —A description is given of a 
cystlike organism found present in the central nervous system of sheep at 
Midlothian, Scotland. The cysts most resemble those of the genus Barcocifstis, 
and it is tentatively c<»ncluded that they are not those f>f B. fenclla. 
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Obsenratioiis based on weekly parasite egg connts on feces of lambs and 
yearling sheep, H. Mabsh {Jour, Parasitoh, 22 {1936), No. J^, pp. 379S85, 
figs. 2). —^In the eonrse of work by tlie Montana Experiment Station, “weekly 
fecal parasite egg counts were made on a group of 12 lambs from birth in 
April to December 31 and on 4 yearling sheep from January to December. 
These counts were supplemented by a series of weekly counts on 3 lambs 
born in May and by the addition of 4 sheep to the yearling group from June 
to December. The eggs recorded were those of Ostei'ta^ia oircumcincta, Nema- 
todirus spatMger, Mondesia ewpa/nsa, and Triohuris ovis. Curves recording 
the average Ostertagia egg counts for each group showed in both groups a 
summer peak, reached in August for the lambs and in September for the 
yearlings. In each group there was a sharp drop during the month following 
the peak. In the lambs the earliest appearance of parasite eggs was at the 
age of 32 days, at whidi time Ostertagia eggs were found in one of the May 
lambs. Nematodims eggs were observed in one case at 27 days. No Moniezia 
eggs were observed until 141 days after birth.” 

The susceptibility of swine to the virus of human influenza, B. E. Shof!B 
and T. Pbancis, J». {Jour. Expt. Med., 6 ^ {1936), No. 5, pp. 791-801, pis. 4).— 
In the work here reported, swine inoculated intranasally with human influenza 
virus alone were found to develop an ill-deflned, mild, and usually afebrile illness 
of short duration. At post mortem the anterior lobes of the lungs of such 
animals contain scant, scattered areas of lobular atelectasis. Transmission 
of the virus for five seiial passages through two groups of swine failed notice¬ 
ably to enhance its pathogenicity for this species. The disease produced in 
swine by infection with human influenza virus alone is indistinguishable 
clinically and pathologically from that caused by infection with swine influ^iza 
virus alone. Transmission of human influenza virus from swine to swine by 
contact succeeded in only one of four attempts. 

Swine inoculated intranasally with a mixture of human influenza virus and 
Hlemophilusl vivfiuenzae suis usually develop a febrUe, depressing illness similar 
to mild swine influenza. The pneumonia encountered in such animals at 
autopsy is similar to but less extensive than that seen in swine influenza. In 
some animals JEC. infiuen^ae suis fails to become established, and the disease 
th^ seen is identical with that caused by the human influenza virus alone 

The human influenza virus recovered after five serial transfers in swine was 
immunologically the same as that with which the experiments were begun. 

Brucella suis infection of the brain of swine, G. T. Csb&ch {Jour. Amer. 
Vet. Med. Assoc., 89 {1936), No. 5, pp. 584-589, figs, -f).—A report is made of a 
case in which B. suis lesions involved the brain. 

The ingestion of the inflammatory exudate by swine lungworuais, D. A. 
PoRTxaB {Jour. Parasitol., 22 {1936), No. 4, pp, 4 II, 412y fig. I) .-—It is concluded 
that since swine Itmgworms {Metastrongylus elongatus, M. salmi, and 
Choerostrongylus pudendotectus) possess only simple lips they are probably 
incapable of lacerating the tissue and obtaining blood directly. In the light 
of these observations it appears that fhe worms ingest the inflammatory exudate 
and that the ingested red blood cells and leucocytes are merely eluents of this 
exudate. 

On agricultural chemical factors leading to anaemic conditions v^th local 
occurrence in northern Sweden.-—Preliminary report, O. Svahbejbg {Lantlr. 
Sogsh. Ann. IStceden], 1 {1933-34) t PP* 209-250; Eng. als., pp. 246-248) .—The 
results of a study of equine infectious anemia, most frequent in northern 
Sweden, are reported. 

Respiratory diseases, I, n, F. B. Bisikvjmrm {New Jersey Stas. Hints to 
Poultrymen, 23 (1936), Nos. 5, pp. 4; 6 , pp, 4)-—A table with the post-mortem 
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indications that are of use in diagnosing respiratory diseases of poultry is 
followed by a brief practical summary of information on these affections. 

[flespiratory diseases of poultry] (Joi/r. Amer, VcL Med, Assoc., 89 (1936), 
yo. i, pp. .}}P, —^The special committee on poultry diseases of the American 

Veterinary Medical Association, consisting of five members, namely, E. L. 
Stubbs, chairman, C. A. Brandly, H. J. Stafseth, P. R. Beaudette, and J. R. 
Beach, suggests the following terminology for the respiratory affections of the 
fowl: (1) Infectious laryngotracheitis (previously adopted), a virus disease; 
Ci) fowl coryza, a disease primarily of the upper respiratory passages, some¬ 
times involving the head and lower respiratory tract, caused by a specific 
Lemophilic baciUus described by Be BUeck in 1932 (E. S. R., 67, p. 170), 
Xelson (B. S. R., 73, p. 402), and others: and (3) infectious bronchitis, a new 
disease immunologieally distinct from laryngotrach^iis, affecting primarily 
the lower respiratory tract but sometimes involving the re^iratory passages 
of the head, first described by Shalk and Hawn in 19B1 (E. S. R., 63, p. 271). 

Studies on an uncomplicated coryza of the domestic fowl, Vn, Vm, 
J. B. Xelson (Jour, Expt. Med., 64 (1936), yo, 5, pp, 749-758, pi. 1; pp, 759- 
76*9J.—Two contributions are presented in continuation of the studies previously 
noted (E. S. R,. 75, p. 402). 

VIL Cultivation of the coccolaciltiform bodies in fertile eggs and in tissue 
cultures .—^The eoccobacilliform bodies of fowl coryza were successfully culti- 
\ated in the fetal membranes of fertile eggs. Microscopic esnmination indi¬ 
cated growth in approximately 50 percent of 94 eggs inoculated on the third 
to fourth day of incubation. Growth was generally inhibited, however, in eggs 
inoculated on the tenth day. One strain of the specific bodies was maintained 
through 11 successive passages in 4-day eggs. A more consistent growth of the 
eoccobacilliform bodies was obtained in tissue cultures. One strain, originally 
isolated in November 1935, has been carried through 100 successive subcultures 
at intervals of from 1 to 3 days. The specific bodies fail to maintain their 
morphological identity for any length of time in this medium. It is noted that 
growth of the eoccobacilliform bodies in fertile eggs and in tissue cultures is 
not dependent on the presence of living cells. 

VHI. The infectivity of fetal membrane and tissue culture suspensions of the 
eoccobacilliform bodies ,—^The fetal membrane and tissue culture suspensions 
of the eoccobacilliform bodies were found infective for normal fowL Intra- 
nasal injection was commonly followed by a coryza which is serially transmis¬ 
sible and communicable by direct contact. The specific bodies are generally 
demonstrable in the nasal exudate of birds infected either by injection or 
contact Compared with the original strain of the coryza of slow onset, the 
reaction produced by these suspensions is often less vigorous; the incidence 
of apparent cases, characterized by a nasal discharge, being 97 and 53 percent, 
respeetiv^y. The apparent cases are similarly characterized hy a long incu¬ 
bation period and a tendency toward chronicity. 

Susceptibility of chickens to tuberculosis following spontaneous ex¬ 
posure to the infection, W. H, Feldman, J. L. Boxxman, and F. C. Mann 
(Jour, Amer, Vet, Med, Assoc,, 89 (1936), yo. 5, pp, 551-561 ).—^With a view to 
determining the susceptibility of apparently normal adult chickens to tuber¬ 
culosis through cohabitation with chickens naturally affected with the disease, 
a group of 29 montuberculous chickens were kept in contact for nearly 600 days 
with 30 chickens which had reacted positively to the tuberculin test. Ctaly 7 
of the previously noninfected birds contracted the disease, althou^ tnbercu- 
losis was found in 19 of the 30 chickens that were presumably tuberculous 
when the experiment began. 
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‘*The results indicate that, under the conditions of the experiment, the ma¬ 
jority of the diickcns were capable of withstanding an eUTironmental <‘x- 
l>osiire to tuberculosis for a considerable period without lesions of the disea'•e 
der^oping. Kepeated or continuous cxx)osure for a prolonged pc^riod appear^ 
to be necessary before the disease becomes manifest in adult chickens living in 
an infected environment” 

Notes on a minor outbreak of cell inclusion disease, S. J. GizniHT and 
G. B. SiMMiNs (Jour. Compar. Path, and Ther., 49 (1936), Xo. 2, pp. 143-150).— 
Beference is made to a minor outbreak of cell inclusion disease that occurred 
in poultry on farms in the vicinity of Jaffa, Palestine, during a period of a 
few weeks in June 1935. The mortality on four farms with flocks of from 
130 to 200 fowls varied from 3 to 885 percent \i'ithin outbreak periods of from 
10 to 32 days. As to its tenacity, it was consistently observed that the -^irus 
did not (or very exceptionally) cause the disease if preserved in 30 percent 
glycerin-saline for more than 10 days. 

It is concluded that until better grounds can be found for not separating 
the disease from plague, it ^ould be referred to as cell inclusion disease. 

Fowl plague and Newcastle disease, K. Manotxgeb (Jour. Compar. Path, 
and Ther., 49 (1936), No. 3, pp. 279-283 ).—^The data pre'sented are considered 
to demonstrate that Newcastle disease and the classical fowl plague represent 
an etiological unit, although their clinical manifestations differ, particularly in 
the protracted course of Newcastle disease. 

Oulex, a new vector of Spirochaeta gallinarum, M. Zuelzeb (Jour. Trap. 
Med. and Eyg. [London], 39 (1936), No. 17, p. 20}).—In an investigation of an 
extensive enzootic among fowls in the area of the Baltic Sea, due to S. gaU 
linarum, it was shown that mites of the genus Donmnyssus are capable of 
transmitting the disease, but not later than 48 hr. after they have fed on 
infected fowls. It is pointed out that while the transmission by mites is 
purely mechanical, experiments with CuIob mosquitoes as well as with the fowl 
tick have shown them to be true vectors of fowl spirochetosis. 

The treatment of ascariasis in chickens, P. P. Levizste (Cornell Vet, 26 
(1936), No. 2, pp. 120-127). —^Exi)eriments conducted in an attempt to evaluate 
the tobacco dust treatment as a means for controlling roundworms in poultry 
are reported. 

"Tobacco dust (nicotine content 1.78 percent) fed to chicks continuously from 
the day of hatching, in concentrations of 2, 4, 6, and 8 percent in a dry mas*, 
did not prevent the hatching of embryonated eggs of Alscaridial lincata and 
the invasion of the intestinal mucosa by the larvae. In 2-pereent concentration 
the tobacco did not show any evidences of toxicity for the chicks. The higher 
concentrations were toxic. Forty percent of the chicks fed on the 8-percent 
level died of poisoning. 

"There were no significant differences in worm numbers between tobacco 
treated (2 percent) and control birds fed with the same number of embryonated 
ascarid eggs until the seventh we^ of x>arasitism. Since, in another experi¬ 
ment, it was found that 88 percent of the mature worms were removed from a 
group of pullets by such treatment continued for 4 weeks, it would appear that 
the immature worms* are less susceptible to tobacco treatment than adults. 

"A nicotine compound (Black Leaf Worm Powder) administered in a ^ngle 
dose removed all of the worms from 45 pullets parasitized with adult worms. 
This statement, however, i^ould not be interpreted to mean that this treatment 
will always be 100 percent efficient under all conditions. 

**The practice of feeding tobacco dust in the mash continuously to prevent 
ascarid infection apparently is ineffective. The feeding of the dust for 4 weeks 
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to older birds for expdiing adult worms was less effective tban a single treat¬ 
ment with a nicotine powder.” 

liencocytozoa and microfilariae of fowls and Haemoproteus colmubae 
of pigeons in Province TTellesley, A. R. Kctpusamt {Indian Vet, Jour.^ 13 
(1936), ISio. 1, pp, 2a-35, pis. S).—-A report of observations of these blood para¬ 
sites in Penang and Province W’ellosley. 

Microfilaria in a duck, P. R. Beaudette {Jour. Anier. Vet, Med. Assoc., 89 
{1936), yo. 5, pp. 389, 390). —^Brief reference is made in this contribution from 
the New Jersey Experiment Stations to the finding of microfilaria in a wild 
du(k received from a wild fowl refuge on Long Island. 

Wildlife disease and population cycles research (In 'Wildlife restoration 
and vonservation: Proceedings of the Kvrth American Wildlife Conference 
called hy President Franklin D. Roosevelt. Washington: Govt, 1936, pp, 469- 
p3).—Contributions presented include the following: Progress Report of Wild¬ 
life Disease Studies for 1935, by R. G. Green and J. B. Shillinger (pp. 469-471); 
Discovery of the Organism of Ulcerative Enteritis [Oorynehacterium perdidum 
(sic; nom. nud.: see below)], by L. C. Morley and P. W, Wetmore (pp, 471- 
473); The Lungworm Situation in the White-Tailed Deer {Odocoileus virginir 
anus "borealis) in Michigan, by E. C. O’Roke (pp. 473-477) ; Fluctuations in the 
Population of Bobwhite Quail in the South, by I. N. Kennedy (pp. 481-486); 
The Prevention of Lead Poisoning in Waterfowl by the Use of Disintegrable 
Lead Shot, by R. G. Green and R. L. Dowdell (pp. 486-489); Regional Types 
of Response of Wildlife to the Sunspot Cycle, by R. E. DeLury and J. L. O’Con¬ 
nor (pp. 490, 491); and Tetrameres eramt Swales 1933, an Important Parasite 
of Ducks in North America, by W. B. Swales (pp. 491-493) (B. S. R., 69, p. 437; 
see b^ow). 

Tetrameres crami Swales, 1933, a nematode parasite of ducks in Can¬ 
ada: Morphological and biological studies, W. E. Swales {CanaA, Jour. 
Res., U {1936), So. 10, Sect D, pp. 151-164^ pl- 1, figs. Id).—This report of a 
study of a nematode parasite, T. crami (E. S. R., 69, p. 437), infesting ducks in 
Canada includes a description of the male and a redescription of the female. 
The results of a study of its life history are presented, together with a descrip¬ 
tion of the larval stages. Two fresh-water amphipods, Gammarus fasciatus Say 
and Byalella knickerlocizeri (Bate), were found to serve as intermediate hosts. 
A list of definitive hosts, notes on the ecology of the intermediate hosts and on 
tetrameriasis crami, and a list of 16 references to Uterature are included. 

The etiology of ulcerative enteritis in upland game birds, L. C. Mobley 
and P. W. Wethobb {Science, 84 {1936), So, 2177, pp, 872, 273).--The authors 
report having for the first time so far as known isolated an organism from the 
liver, spleen, and heairt blood of diseased birds that is capable of producing 
death and typical lesions of ulcerative enteritis (so-called "quail disease”), a 
highly Infectious and rapidly fatal disease that affects most species of native 
uifland game birds (E. S. R., 70, p, 680; 71, p. 396), when fed in pure culture to 
susceptible quail. In the course of the investigation eight strains of the organ¬ 
ism, six from bobwhite quail, one from vaRey quail, and one from ruffed 
grouse, were studied. Only slight variations in the morphological and cultural 
ciharacteristics were noted, although it appears that there may be two or more 
serological types. A description is given of the characteristics of this organism, 
to which the name Corynebacterium perdicum n. sp. is applied. 

‘The organism quickly loses its virulence foUowing isolation, and ordinarily 
most of the strains become nonvirulent when growth is established on culture 
media. The symptoms, the sudden death, and the character of the lesions asso- 
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ciated with acute cases of the disease iudicate that the orgauibiu produces a 
potent toxin, but thus far we have been unable to demonstrate toxin production. 

“Under conditions on game farms there is usually a sudden onset of an 
epizootic with a large percentage of the birds succumbing in a short time. The 
disease may entirely subside or it may be followed by an occasional ease of 
chronic infection. It is as a rule difBcult to transmit the disease with infective 
material from a chronically affected individuaL Repeated transmission of the 
disease from one bird to another, under laboratory environment in every in¬ 
stance, has tended to decrease rather than increase the virulence of the infec¬ 
tion. All attempts to increase the virulence under natural conditions have 
failed.” 

AGMCTILTTIRAI ENGDIEEEIIIG 

Flow of water around 180-d^ee bends, D. L. Yaenell and S. M. Wood- 
WABD (Z7. 8 , Dept. Agr., Tech. BuL 526 (J936), pp. 64, figs. ^8).—This bulletin 
presents tlie results of a series of experiments conducted by the U. S. D. A. 
Bureau of Agricultural Engineering in cooperation with the University of Iowa. 

The purpose of the investigation was to explore the laws governing the 
changes in pressure and velocity in different parts of the flowing stream as 
the moving water undergoes the transition from motion along a straight path 
to motion around a curve, and again as it undergoes the opposite transition 
back to a final straight-line motion. Experiments were conducted on 180® 
bends of two sizes and two radii. The first series of tests was made on a 
channel whose cross section was 10 in. square with a 5-in. inner radius. The 
next series of tests was made on a chann^ 5 in. wide by 10 in. deep with a 
5-in. inner radius. The third series of tests was run on a channel 5 in. wide by 
10 in. deep with a lO-in. inner radius. 

It was found that a smooth bend acts as an obstruction disturbing the dis¬ 
tribution of pressure and velocity in the cross section for a short distance up¬ 
stream from the beginning of the bend. As water approaches the beginning of 
a smooth bend, in the outside filaments the pressure always increases and the 
velocity decreases. In tlie inside filaments these changes are rcver.sed. As 
water flows around a bend there must be higher pressure on the outside. With 
substantially uniform velocity distribution in the approach channel to the bond, 
the velocities of the filaments along the inside wall of the bend are increjised 
while the v^ocities of the filaments along the outside wall are reduced. As 
water flows around a bend the effect of wall friclioii is to produce an unstable 
relation between the filaments flowing at different velocities, with the result 
that the fdamenls of highest velocity tend through a secondary circulation to 
drift toward tlie outer wall of the bend. At the end of the bend there is 
another rather abruxit rearrangement of pressures and velocities in the cross 
section whose effects persist for a considerable distance downstream from 
the bend. 

Geophysical prospecting for underground waters in desert areas, F. W. 
Lee (U. 8. Dept. Int, Bur. Mines, Inform. Giro., 1936,1. C. 6899, pp. 27, figs. 27 ).— 
The purpose of this paper is to describe methods and results of geophysical 
prospecting for water in Nevada and adjacent States. Discussions also are 
included of some of the associated problems relating to fi^d technic and geo¬ 
logic Interpretations. 

The conclusion is drawn that geophysical surveys in Nevada can be used to 
determine the underground water reserves. It appears that sufficient differ¬ 
ences exist in electrical conductivity between the gravel and clay beds to permit 
Miccossfnl iirospocting for water, csi)eeially ai shallow dei>ths ■where the water- 
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bearing beds are as much as 350 ft. deejx Possible productive territory can bo 
delineated and barren districts excluded. 

It wa^ found that considerable increase in speed of field measurements as 
wll as in interi)rctaUon is iHJssible with the newer earth-resistivity measuring 
instruments. 

Artificial storing of groundwater by spreading, D. A. Laxb {Jour, A.mcr, 
^VaUr ITorA-s {1936), Xo, 9, pp. 12^0-1251, figs, ^l.—Tarious methods 

of storing ground water are described, it being iminted out that water spreading 
has a definite place in the \^ater supply of the Southwest. Three general 
methods of spreading, practiced in southern California, are described, including 
the ditch or furrow method, the use of basins or ponds, and the use of wells 
or shafts. 

Instructions for reservoir sedimentation surveys, II. M. Eakix, rev. by 
G. C. Dobsox and C. B. Browx {U. S. Dept, Agr„ iSoil Coiurrv. iServ,, rev,, 19$6, 
NCX-SS-?, pp. [I]-fad, fig. i).—The text of these instructions is presented in 
detaiL It includes sections on general plan of survey; choice of reservoirs; 
choice of survey methods; range method; contour method; further computa- 
tiors; note keeping, survey monuments; preparation of final reports; and 
preparation of maps, illustrations, and supplemental material. 

Instructions for the construction and installation of the Ramser sUt 
sampler (U, S, Dept, Agr,, 8oil Conserv. Serv., [1936], SC8-TP-5, pp. 8, pis. 9 ).— 
The text of these instructions is presented under three parts. Part 1 relates to 
the silt box, part 2 to the divisor box and storage tank, and part 3 to the 
drainage of soil surrounding the equipment Bills of material for the equip¬ 
ment are included, together with working drawings. 

A homemade centrifugal pump and other water-lifting devices, 0. W. 
^loxsox and 11. E. Murdock (Montana 8ta. Bui, 324 (1936), pp. 51, figs. 21 ).— 
This bulletin describes equipment for low lifts in pumping water for irriga¬ 
tion where the allowable cost is limited. Several devices are described, but 
particular attention is given to the homemade centiifugal pump. This pump 
can be built in a wide range of sizes and has a largo capacity at low lifts. A 
discharge of over G eu. ft. per second, or 2,700 gal. per minute, was obtained 
with a 14-in. pump at a lift of S.o ft. in a test made at the station. The pump 
can be operated with an electric motor, a farm trsictor, or a stationary gas 
engine. Under average conditions the power constunpTion will be about 0.35 hp. 
per second-foot per foot lift. The cost of construction is low. The materials 
for a pump capable of delivering 5 cu. ft per second at a lift of 10 ft. should 
not cost more than $30 or $10. 

Instructions for the construction and installation of the Parshall meas¬ 
uring flume and Bristol water stage recorder (U, 8. Dept. Agr., Soil Conserr. 

11936}, 8C8-TP-6, pp. 7, pis, 3K —^The text of these instructions is prc»- 
sented, together witli hills of material for tlie equipment and working drawings. 

The arrest and prevention of devastation by floods, G. L. Puller and 
II. M. Eakix (U, S. Dept, Ag7\, Soil Conserv, 8e7'v., 1936, 8C8-~MP-12, pp. 11 ),— 
A detailed discussion is given of the subject, as presented before the Connecti¬ 
cut Engineering Congress. 

Soil conservation and flood control, H. H. Bexxect (U, 8, Dept. Agr., Soil 
Conserv. Serv.. 1936, SCS-lfP-Jti, pp. 14),—This is an address presented before 
the Connecticut Engineering Congress on July 25,1936. It discusses in general 
the problem of soil conservation and flood control. 

Bibliography on soil conservation, compiled by L. 11. IUiflaio), rev. by 
J. TTrvnfRsov (T. S. Drpt, Agr.. Soil Cfmse7^r, Srr7\ rrr., 1936, 8rS~-MP-10, 

pp. M I I is Uto first rc\ision of fills bibliography (E. S.K.,71, p. 112) 
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Proceedings of the International Conference on Soil Mechanics and 
Foundation Engineering, June 22 to 36, 1936 {Ganibridge, Ma^s.: Harvard 
Univ., 1936, voL 2, pp, figh. [Jo6]).—^This is an extenshe publication 

relating primarily to the engineering features of soil dynamics as they are 
being investigated in soil mechanics laboratories all over the United States 
and in many European countries. Numerous reports describing the procedui*e 
followed in these laboratories are included, and certain special papers of par¬ 
ticular significance are presented on The Iiitiucncc of Scale-like Shape of Clay 
Particles on the Process of Shear in Soils, by G. Ter-Stepanian (pp. 112- 
116); The Influence of the Speed of Loading Increment on the Pressure Voi<l 
Batio Diagram of Undisturbed Soil Samples, by K. Danger (pp. 116-120); 
Shearing Tests, Compressive Tests on Cylinders, Comparison of Besults in View 
of Determining the Angle of Friction and the Settlements in Soils, by M. Buis- 
son (pp. 121-123) ; A Bing Shearing Apparatus for the Determination of the 
Shearing Besistance and Plastic Flow of Soils, by M. J. Hvorsslev (pp. 123- 
129); An Investigation of Jiirgensen’s Squeeze Test, by A. Wtirlam (pp. 129- 
133); Progress Beport on an Investigation of the Shearing Besistance of Co¬ 
hesionless Soils, by J. D. Parsons (pp. 133-138); Progress Beport on Besearch 
on the Consolidation of Fine-Grained Soils, by H. Gray (pp. 138-141) : A Ba- 
tional Method for the Determination of the Vertical Normal Stresses Under 
Foundations, by W. Steinbrenner (pp. 142,143); A Method of Bepresenting the 
Distribution of Stress in Ground, by C. Fischer (p. 141); Influence of Bigidity 
of a Circular Foundation Slab on the Distribution of Pressures over the Con¬ 
tact Surface, by n. Borowicka (pp. 14ir-149); The Measurement of Soil Pres¬ 
sures on the Lining of the Midtown Hudson Tunnel, by G. M. Bapp and A. H. 
Baker (pp. 159-136); Stress Distribution in Elastic Solids, by H. Gray (pp. 157- 
168); Correlation of Surface Loading Tests With Unconfined Compression Tests 
for (Adhesive Soils, by A. B. Mason (pp. 169-173); Settlement Becords and Load¬ 
ing Data for Various Buildings Erected by the Public Works Department, Mu¬ 
nicipal Council, Shanghai, by N. W. B. Clarke and J. B. Watson (pp. 174r-185) ; 
Foundation Data, by J. A. Favret (pp. 185, 186); Foundation Soil Testing and 
Settlement Measuring, by C. Fischer (pp. 186-191); Securing a Vienna Tene¬ 
ment House Against Injurious Settlement by Beducing the Soil Pressure and 
Draining the Underground, by B. Tillmann (i)p. 101-193); The Stability of 
Foundations of Embankments, by L. Jiirgenson (pp. 194-200); Stability of 
Earth Slopes by J. Jdky (pp. 200-207); Conditions for the Stability of Piles, by 
B. M. Lozovsky (pp. 208-211); Dynamic Formula for Determining the Besist¬ 
ance of Piles, by B. M. Lozovsky (pp. 212-216); Notes on the Pile Driving 
Formula Included in the Proposed Boston Building Code, by J. S. Crandall (pp. 
216-220); Pile-Driving and Test-Loading Becords, by N. W. B. CJlarke and J. B. 
Watson (pp. 221-227); Load Test on a Wood Pile Driven Into the Ground, by 
B, Tillmann (pp. 227-229); Belation Between Belative Density and Earth Pres¬ 
sure, by H. Petermann (pp. 234, 255); Observations of the Texas State Highway 
Department on the Subsequent Effects of the Uniformity and the Non-uni¬ 
formity of Foundation Soil-Types on Pavements and Also the Effects of Uni¬ 
formity and Non-uniformity of Moisture Content Fluctuations in Soil Founda¬ 
tions of High Volumetric Change, by H. C. Porter (pp. 256-2(K>); Progress 
Beport on an Investigation of Frost Action in Soils, by A. Mackintosh (pp. 
260-262); Soil Consolidation Works Effected Near Elne, France, on a Bridge 
Over the Tech Kiver, by P. Bachy (p. 263); Principles Governing Interpreta¬ 
tion of Results Obtained Through Explor«*illon of Soils for Foundation Purposes, 
by J, M. Abeleff (pp. 2S(V282); About the Protwtion of Structures From the 
Existence of Radiating Pllnsfic Wa\es in tbc Soil, i>y I>. D. Barkan (pp. 283, 
284); Field Investigations of the TluM>ry oJ ViI)ratiou of Massive Foundation 
llrtli:;—37-8 
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Under Machines, by D. D. Barkan (pp. 285-288); A Method of Determining the 
Rate of Deformation in Soil Mass by Means of Electricity, by G. I. Pokrowski 
fpp. 289, 290) ; Consolidation of Marine Clay, by O. K. Froehlich (pp. 290-294); 
Pretest Shoring of Retaining Wall, by H. T. Immerman (pp. 294r-296); and 
Esperiments With Models for Determining the Deformation and Tensions in 
Foundations on Plastic Ground, by A. Pog4ny (pp. 298, 299). 

No mention is made in this voluminous report of the vrork in soil dynamics 
which has been conducted at several of the State agricultural experiment 
stations. 

The physical properties of <day soils and some aspects of their mechani¬ 
cal behaviour, D, F. Coolinq (Jour. 8oo. CJiem, Indus., Trans., 55 (J1936), No. S, 
pp. 25^1, figs. 7).—The dynamic properties of clay soils are discussed, with 
particular reference to their use in road building and as foundations for build¬ 
ings. Special attention is devoted to the properties of compressibility, resist¬ 
ance to lateral movement, and influence of structure. 

Electrolytic measurement of the corrosiveness of soils, 1. A. Dei^ison 
(Jour. Res. Natl. Bur. Standards lU. 8.1.17 (1936), No. S, pp. 363-387, figs. 12).— 
The electrolytic behavior of steel in contact with 47 soils of known corrosive¬ 
ness was studied by means of a cell in which both electrodes were ste^ and 
the ^ectrolyte was moist soil. By providing differential aeration of the elec¬ 
trodes the cell was enabled to develop its own electromotive force. Measure¬ 
ments were made of the voltage, cnrrent, and resistance of such ceils. The 
relation between the current density and applied voltage was also studied. 
The losses in weight of the test specimens were related to the average current 
density over a certain range of applied voltage and to the total quantity of 
electricity produced in the corrosion process. The corrosion of the specimens 
in the laboratory tests was corrdated with corrosion experienced in long-time 
field tests. The results of the tests may be applied practically in predicting 
the corrosiveness of soils toward iron and steel, but not to the prediction of 
leaks or to the estimation of the useful life of a section of pipe line until the 
relations connecting depth of pitting with exposed area and time can be 
establl^ed. 

Management and use of agricultural lands including farm woods and 
pastures, H. H. Bennett i T. 8 . Dept. Agr., 8oil Conserv. 8erv., 1936, SC8-MP- 
13, pp. 39, pis. !(?).—This paper, whidi was presented at the Upstream Engineer¬ 
ing Conference (E. S. R., 75, p. 577), deals with the subject from the stand¬ 
point of soil conservation and erosion control, with special reference to its 
mechanical features. 

Public Roads, [October 1036] (17. 8 . Dept, Agr., PuWe Roads, t7 (1936), 
No. 8, pp. 175-202-i~lll, figs. li ).—This number of this i>eriodical contains data 
on the status of various highway projects receiving Federal funds as of Sei)- 
tember 30, 1986; data on the disposition of State motor carrier, motor fuel, 
and motor vehicle receipts, and receipts from State imposts on highway users, 
1934; and the second installment of part 4 of an article on The Structural De¬ 
sign of Concrete Pavements, by L. W. Teller and E. 0. Sutherland (B. S R.. 
76, p. 253). 

Plain concrete, B. B. Bauer (New York and London: McGraio-SUl Book Co., 
1936, 2. ed., pp. XIII+S6i, pi. 1, figs. 147).—-This is the second edition of this 
book (B. S. R., 60, p. 779), in which nearly all the material has been rewritten 
and many new illustrations added. 

The information presented on special cements has been enlarged to include 
<he recent devdopments anil increa^sod knowledge of the action of cement in 
the sotting and hardening proressf^. The theories of proportioning arc pre- 
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sented in a separate chapter and illnbtrative procedures have been included. 
The chapter on estimating has been rewritten and incorporated as a chapter 
on applied proportioning immediately following the one on theories. In this 
chapter are included new curves showing for present-day cements the relation¬ 
ship between strength and (1) water-cement ratio, (2) cement-space ratio, 
and (3) cement-water ratio. A complete set of computations illustrating the 
figuring or quantities of materials for maldng concrete are shown. In the 
chapter on the factors affecting concrete strengths, new curves for present-day 
cements have been given for age-strength relationship for standard cements 
and a special cement. Eesults of recent tests of the effect of low temperatures 
are also given. Available data on the effect of vibration of concrete are given 
in the chapter on placing, finishing, and curing of concrete. A section on 
durability is included in the chapter with workability and waterproofing. 
Specifications of the American Society for Testing Materials for ready-mixed 
concrete and for concrete for pavements are quoted in full, and instructions 
for the performance of the various tests have been revised to include its latest 
revMons. 

Decay in structural timbers, E. A. Budge and H. Lewis (Jour. 8 oo. Chem. 
Indus,, Trans., 5k (1935), No. 46, pp. 38oT--S87T, fig, f).—In studies of dry rot 
in a skirting board removed from a modern dwelling house, it was conduded 
that the extent of decay, as evaluated by chemical methods, is dependent upon 
the amount of iron and calcium compounds filtering into the tissue. The 
opinion is expressed that fungus growth cannot be held responsible for the full 
extent of chemical breakdown, and this example is considered representative of 
the majority of Instances of similar decay. 

The results indicate that careful attention should be given to the damp cours¬ 
ing in structures where timber is to be employed in order to remove the source 
of ions concerned in inorganic decay. Unprotected wood should not be fixed 
to lime-plaster surfaces, since these, under suitable conditions, are conducive 
to the formation of the inorganic ions concerned in the decay. 

The prevalent system of fixing timbering to wooden plugs by means of iron 
nails is to be deprecated, since it is shown that this method provides a favor¬ 
able route for infiltration and a potential source of iron compounds. The well- 
recognized hazmfnl effect of iron, which may be due to a process of catalytic 
oxidation, should be avoided by the use of copper or galvanized nails. 

The selection, preservation, distribution, and identificatioxi of Austra¬ 
lian pole timbers, J. E. Cummins and H. E. Dadswell (Austral. Council Bel 
and Indus. Res. Pam,, 55 (1935), pp, 79, pis. 7).—This technical paper gives the 
results of a recent survey of present practices of users of poles in Australia, 
and includes statistics on the number, size, classes, average cost, renewals, and 
annual extensions of poles throughout Australia. Tne various factors, such as 
termites and decay, affecting the life of poles, and those features likely to occur 
in a pole and which may affect its service life are discussed, and a description 
of the most important methods of pole preservation and their probable relative 
economy are given. In order to assist pole users, a general description of the 
timbers used for poles and of their distribution and keys for their identification 
are included. 

Thermal and physical properties of fu^ briquettes made from agricul¬ 
tural and other waste products, J. B. Bodgebs (Agr, Engin., 17 (1936), No. 5, 
pp. 199-S04f figs. 7).—Studies conducted at the Idaho Experiment Station on the 
briquetting of farm waste materials with a high pressure commercial ma<ddne 
are reported. The machine was designed originally to utilize dry lumber waste 
products. 
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The machine handled agricultural waste products as satisfactorily as lumber 
wastes. Boiler te^ts showed that, in general, the heating value of briquets 
made from shells and pits higher than that of briquets made from straw. 
The heating value <if straw briquets averages several hundred B. t. u. per pound 
less thou briquets made of wood. The burning characteristics of wheat straw 
briquets more nearly approximate those of coal than briquets made of wood. 
Wheat straw briquets do not disintegrate as readily as wood briquets in the 
furnace or stove, but maintain their original form a greater length of time, 
more nearly as a lump of coal would do under similar conditions. Under the 
conditions of the boiler tests run, wheat straw fuel gave the highest boiler 
efficiency of any of the fuels tested. 

Xo difficulty was experienced in making briquets from straw unless the mois¬ 
ture content of the straw exceeded 10 percent When the moisture content of 
the raw material is excessive, the heat of compression generates sufficient steam 
and gas to cause small explosions in the dies as the material is being formed 
into briquets. This causes the surface of the briquet to be rough, and in gen¬ 
eral lowers its quality. If the moisture content of the raw material is lowered 
by drying to approximately 8 percent, no difficulty is experienced. 

With one exception, the briquets made from agricultural waste products with¬ 
stood a greater compressive load before failing than did the briquets made from 
dry lumber wastes. In general, it is considered safe to say that briquets made 
from straw are sui^rior to those made from planer shavings on the basis of 
the quality of the bond. Briquets made from agricultural wastes do not crum¬ 
ble or break as easily as briquets made from wood waste, giving the former a 
decided advantage from the standpoint of handling and storing. Briquets should 
be stored in a dry place as moisture weakens the bond, causing them to lose 
their oidginal form. Briquets have been stored in cellars for weeks without 
seriously weakening the bond or causing any appreciable crumbling; however, 
the direct application of even a small amount of water, as, for example, a drip 
from a leaky roof, quickly causes a briquet to crumble and fall apart. 

Briquets made from almond shells, pencil pits, apricot pits, peat, newspapers, 
and coal have a very weak bond, crumble easily, and cannot be bandied or 
stored with the same ease as other briquets. 

Measuring apparatus for the testing of agricultural machinery used by 
the Montana Agricnltural Experiment Station, H. E. Mubdock (9. Ootiff. 
Internath Genie Rural Madrid^ 1935, Organ, et Raps., pp. 275-284, figs. IS; Fr. 
abs,, p. 284).—In a brief contribution from the station this equipment is described 
and illustrated. 

Improvement of farm machines, J. B. Davidsox (2. Cong. Internath Gdnie 
Rural Maana, 19S5, Organ, et Raps., pp. 365-S12, fig. 1; Fr, ahs., p. 872).—This 
presents the results of an investigation of the status of 25 farm machines in 
general use and ma n ufactured during the period 1910-14, as compared with 
That of similar machines manufactured in 1932. The quality index number of 
farm machines in 1932 as compared with farm machines in 1910-14 varied from 
130 to 215. 

Tests of form tractors under field conditions, H. E. Mubdock (2. Cong. 
Internath G^nie Rural Madrid, 1935, Organ, et Raps., pp. 287-284, figs. 7; Fr. 
ahs., pp. 293, 294).--In a brief contribution from the Montana Experiment Sta¬ 
tion, results of seven seasons of t^s of farm tractors under fl^d conditions 
are briefly summarized. These have r^ted particularly to the effect of 
useful drawbar horsepower on fuel consumption, use of distillate, effect of 
carburetor setting, effect of gear on fuel consumption, and effect of drawbar 
pull on speed and power. 
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Data are presented to show that the fuel consumiJtion per hour of a gasoline 
tractor varies directly with the horsepower, and that the fuel consumption per 
horsepower hour decreases with the power. Data on the use of distillate 
showed that the fuel consumption is practically the same as with gasoline. 

It was found that drawbar pull has more effect on slip of drivewheels than 
any other factor. 

A resume of comparative studies of low pressure pneumatic tires for 
farm tractors and farm equipment in the United States, G. W. McCxten 
and E. A. Silvee (2. Cong. Intcniail. Ginie Rural, Madrid, 1933, Organ, et Raps., 
pp. 240-26//, figs. 21; Fr. alts., pp. 263, 26j). —^In this contribution from the Ohio 
Experiment Station, experience at 12 other experiment stations on the use 
of low-pressure pneumatic tires on farm tractors is re^uewed and experiments 
at the Ohio Station (E. S. R., 74, p. 706) noted. 

Performance studies of small combines, W. M. Hubst and W. R. Hum¬ 
phries (Agr. Engin., 17 {1936), Xo. 6, pp. 249, 250, fig. 1). —^Investigations con¬ 
ducted by the U. S. D. A. Bureau of Agricultural Engineering in cooperation 
with the Illinois, Indiana, and Mississippi Experiment Stations are reported. 
Fi^d observations and tests of combines were made, results of which indicate 
crop, field, and weather conditions; setting and speed of salient parts of the 
machines; and threshing and field losses for small grain and soybeans in Illi¬ 
nois and for soybeans in the Mississippi Delta. 

No evidence was secured indicating a relation between the width of cut of 
a combine and threshing losses or quality of the threshed grain. Adjustments 
and condition of the crop were found to infiuence threshing losses and quality 
of the grain to a greater extent than the size or t 5 i)e of combine. The quantity 
of threshed grain thrown o\er with the straw is usually higher than the uu- 
threshed grain with both small and large machines. A 3-plow tractor in good 
mechanical condition seemed to have no difficulty in operating a power take-off 
combine with a cutter-bar width of about 5 ft., at ground speeds up to 5 miles 
per hour, the maximum speed of machines on which observations were made. 
Small combines on which observations were made could be operated successfully 
at a speed of 5 miles per hour when crop and field conditions were favorable, 
but frequently threw over an excessive quantity of threshed grain with the 
straw at such speeds when badly lodged and weedy fields were encountered. 
Due to small size, light weight, and use of pneumatic tires the small machines 
could be moved from field to field or to distant points expeditiously. 

Farm electric milk cooler with pneumatic agitation, JT. E. Nicholas {Agr. 
Engin., 17 {1936), No. 7, pp. 281-283, figs. 7). —^In a brief contribution from the 
Pennsylvania Experiment Station a motor-driven milk cooler devdoped at the 
station is described, and service tests are reported. The compressor power xmit 
is mounted on the right-hand side of the milk cooler cover. A unique feature 
is the pneumatic agitator used for circulating the milk cooling water during 
the first 2 hr. of cooling. This agitator is a rotary air compressor operated 
from the end of the motor armature shaft of the refrigerating power unit. 

The refrigerating capacity of the unit is 2,700 B. t u. per hour as determined 
by the rate of cooling 160 gal. of water in a 77® room temperature. To cool 
160 gaL of water from 60.1® to 35® required 12.5 hr. and an expenditure of 
energy of 9.24 kw.-hr. with the agitator in operation. Without agitation the 
cooling would have required but 8 kw.-hr. Energy supplied to the motor at 3-lb. 
suction and 69-lb. discharge pressures in 77® room temperature, as measured by 
a portable rapid meter, was 740 and 640 w with and without agitation, respee- 
tivdy. A cupful of water win maintain the agitator in operation for 2.25 hr. 
Milk of 90® initial temperature cools to 50® in 0.75 hr. or to 42® at the end of 
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the first hoar. The total time the machine operated was 20 hr. and 18 min. to 
cool 116 gal. from 90“ to 34“. This included the morning and evening milk. 
Total energy used was 12.45 kw.-hr. The cooling water never exceeds 34® when 
six * **ftTig of 90® TniiTr are placed to cool at one time, and only half of the avail¬ 
able ice was used up at each cooling. 

The ice bank provides sufficient refrigeration capacity to hold the cooling 
Tinp^ig at 33® during the cooling process. A water-to-milk ratio of J5=1.65 is 
sufficient under these conditions. 

Brown type multistage walnnt d^ydrator, B. D. Moses (Agr, Bngin,, 17 
(1936), No. 7, pp. 297, 298, figs. 3).—In a brief contribution from the California 
Experiment Station, service experienced with this dehydrator is described. 

Betermining the tonnage of hay in long stacks and round stacks, F. B. 
Headlet (Nevaaa Sta. Bui. 143 (,1936), pp. 14 , figs. 7) .—Mechanical and graphic- 
data are presented on the subject, based on Nevada conditions. 

The common storage: Its construction and management, D. Oomin {Ohio 
Sta. Buh 573 (1936), pp. 49, figs. 15).—This bulletin discusses the principles of 
construction and management of air-cooled storages, as w^ as materials for 
Insulation, on the basis of results with an experimental storage and with 
commercial storages over the State. The discussion relates particularly to 
factors afiecting the quality of stored fruit, the principles of common storage, 
and engineering factors involved in the construction, insulation, and ventila¬ 
tion of the storage. A section also is included on the remod^ing of farm 
structures for storage purposes. 

Air conditioning and engineering (Detroit: Amer. Blower Oorp., 1935, 
Sect. I, pp. [IXl+359, figs. 375).—This is a treatise on the technic of condition¬ 
ing and mechanical movement of air for the health and comfort of human 
beings. It contains chapters on air, heat and steam, air flow, air ducts, fans, 
power ejection for fan drive, sound, ventilation, heating, unit heat and unit 
ventilators, humidifying, cooling and dehumidifying, refrigeration, tempera¬ 
ture and humidity control, vapor absorption and removal, drying, ceramics, 
furnaces, mechanical draft, fume collection and removal, dust collection and 
pneumatic conveying, mine ventilation, and tables and conversion factors. 

Rock wool in relation to health, L. T. Fatbhatj^ S. H. Webster and G. A. 
Bennett (Jour. Indus. Egg., 17 (1935), No. 6, pp. 253-375, figs. 5).—-Studies con¬ 
ducted at Harvard University indicate that no hygienic hazard exists in con¬ 
tact with commercial rock wool used for insulating purposes. Histological 
examination of the lungs, Uver, and kidneys of experimental animals revealed 
no constant or significant pathological changes. In cats esposeA to the dust 
from rock wool there was evidence of inhalation of considerable quantities of 
silicate, and the accompanying changes in the lungs were those which one 
might expect such foreign matter to produce. 

AOSICXIXTXJSAL ECONOMICS 

Significant figures in statistical constants, E. B. Eobssleb (Science, 84 
(1986), No, 2178, pp. 395, 291 ).—^"Slnce the errors of measurement are ordi¬ 
narily tremendously greater in biological, economic, and social investigations 
than in physical observations, the retention of more than one doubtful figure 
in a constant is unjustified. OQierefore, when final results are published, the 
second doubtful figure should be dropped and the constants expressed to the 
figure that corresponds with the first significant figure of their respective pre¬ 
cision measures. In all other data, and in computations, retain as many 
places of figures as correspond to the second place of significant Inures in the 
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pertinent deviation or precision measure. Two places of doubtful figures are 
tbus retained so that accumulated errors due to rejections in the course of a 
computation may not affect the first place of uncertain figures in the result. 

‘‘Many workers in the social and biological sciences are not mathematicians 
and use statistical analysis only as a necessary tool. For these, a definite, 
simple, yet mathematically sound rule is desirable. The writer suggests the 
following working rule: In a final published constant retain no figures beyond 
the position of the first significant figure in the standard error; keep one more 
place in all computations.” 

Oovariance used to analyze the relation between com yield and acreage, 
G. M. Cox and G. W. Snedecob {Jour. Farm Econ., 18 {1936), No. 3, pp. 597-607, 
fig. 1). —The use of analysis of covariance is illustrated in a study of the rela¬ 
tion between corn yield and corn acreage within and between the seven types- 
of-farming areas in Iowa in 193S. The fludiug g in the study were as follows: 

“The relationships are quantitatively small. In the northern cash grain 
area a significant negative correlation is interpreted as Indicating decreased 
fertility on farms where corn is raised so persistently as to impair fertility. 
In the south central pasture area the significant positive correlation reflects 
the tendency for operators of small farms to keep land in com despite the 
effects of erosion. In the other five areas of the State there is little rdation 
between com acreage and com yield. There is a highly significant difference 
in the mean area com yields of the seven type-of-farming areas. In this 
1933 sample, the north central cash grain farms had a larger average corn 
yi^d than the other areas.” 

[Papers presented at the twenty-sixth annual meeting of the American 
Farm Economic Association] {Jour. Farm Econ., 18 {1936), No. 3, pp. 453- 
507). —^Papers in addition to those previously noted (B. S. B., 75, p. 564) are 
included as follows: Production Control in Agriculture and Industry, by M. B. 
Benedict (pp. 453-468); Agricultural Adjustment and Farm Tenure, by D. W. 
Watkins (pp. 469-476); Rural Zoning: Controlling Land Utilization Under the 
Police Power, by C. I. Hendrickson (pp. 477-492); Migration Required for 
Best Land Use, by B. W. Allin (pp. 49^99); and Planning Location of Hard 
Roads and Electric Lines, by T. E. LaMont (pp. 506-607). 

[Papers and notes on agricultural economics] {Jour. Farm Boon., 18 
{1936), No. S, pp. 508-522, 533-596, 608-621). —^Included in addition to the papers 
noted above are articles and notes as follows: Enactment and Administration 
of Rural County Zoning Ordinances, by G. S. Wehrwein (pp. 508-522); Land 
Utilization in Nova Scotia, by W. V. Longley (pp. 533-642); Irrigation Policies 
and Programs in the Northern Great Plains Region, by S. E. Johnson (pp. 
543-555); Argentine Experience With Farm Relief Measures, by S. G. Hanson 
(pp. 556-567); Mortgage Adjustment and the Be-organization of Farm Finance 
in New Zealand, by H. Belshaw (pp. 568-586); Cotton Gins as Public Utilities 
in Oklahoma, by R. A. Ballinger (pp. ^7-596); Farm Credit Research in the 
FCA, by W. G. Murray (pp. 608-610); The 1936 Agricultural Census of the 
Provinces of Manitoba, Sa^tchewan, and Alberta, by O. A. Lemieux (pp. 
616-612); Economic Status of Tenure Groups in Tallapoosa and Chambers 
Counties, Alabama, by B. F. Alvord (p. 613-616); and A Review of the Oleo¬ 
margarine Situation, by H. Trdtogan (p. 616-621). 

Proceedings of the seventh annual meeting of the Canadian Society of 
Agricultural Economics, Edmonton, Alta., 1935 {lOttaioa}, 1935, pp. [9] + 
102).—This is a continuation of the series previously noted (E. S. B., 74, p. 866) 
nnd includes the following papers presented at the meeting held at the Uni¬ 
versity of Alberta, June 25-27,1935: An Agi’icultural Policy, by W. V. Longley 
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(l»p. S-14); Production Trends and PoHcies, by T, W. Grindley (pp. 14-22); 
Land Utilization Policy With Particular Reference to Western Canada, by W. 
Allen (pp. 23-31), and discussion by G. H. Craig (pp. 32-33); Faim Indebted- 
ne*?s, by E. 0. Hope (pp. 36-44); Farm Mortgage Situation: Land Appraisal 
.Aspects, by H. C. Grant and M. Brock (pp. 43-32); Some Changes in Live Stock 
Marketing, by B. X. Arnason (pp. 53-69) ; Milk Marketing Legislation in Canada, 
by C. V. Parker and H. R. Hare (pp. 70-81), with discussion by C. A. Lyndon 
«pp. S2-84); and An Apraisal of Present Policies and Glimpse of the Future, 
by J. E. Lattimer (p. 85-98). 

Current Farm Economics, Oklahoma, [October 1936] {Oklahoma 8ta., 
Citr. Farm Fcon., 9 (1936), Xo. 5, pp. 105-U5, figs. 3».—Included besides the 
usual tables of price indexes in the United States and Oklahoma, demand 
deposits, and purchasing power of Oklahoma farm products are articles on 
Effect of 1936 Drouth on Oklahoma Farmers, by H. A. Miles and J. M. Ives 
(Pl>. 1U7-1091; The Oklahoma Farm Price of Cotton Is Closely Related to the 
Price of Futures at Xew York, by T. R. Hedges (pp. 109-112); Seasonal Aspects 
of Oklahoma Hogs Prices and Marketing, by A. W. Jacob (pp. 120-122); Cotton 
Situation, by C. B. Barre (pp. 113-110); Wheat Situation, by A. L. Larson (pp. 
117-119); and the Agricultural Situation (p. 123). 

Elements of farm management, J. A. Hopkixs (Xcw Tork: Prcntice-Hall, 
1936, pp. XTII+390, figs. 7J).—This textbook “does not attempt to cover the 
entire field of production economics, but confines itself to a small number of 
fundamental principles. . . . The farm is treated as a going concern—as it 
appears to the student who is lining on a farm while he is studying farm 
management. The elementary student is not likely to be greatly interested 
in principles as such. Conseauently, this book is not organized, primarily, 
around the abstract principles. Instead, they are presented as interest in 
them would naturally arise in practical problems of farm operation.” 

Some relationships of the farm organization to the external business world 
are discussed. Farm records are suggested and described in connection witli 
Uie discussion of crop plans, livestock enterprises, etc. 

The material is presented in chapters on economic activity and choosing 
an occupation, types of farming, siiecialization or diversification, obtaining 
tlie use of a farm, organizing the farm and the farmer’s resources, budgeting 
and planning, the principle of diminishing physical output, the principle of 
diminishing economic returns, selection of the crops, major and minor rota¬ 
tions and crop records, requirements in crop production, purposes of Uvestock 
in the farm organization, the feed supply and the livestock system, budgeting 
for the livestock system, the field layout, selecting equipment to economize 
labor, selecting the type of power—horses or tractor, budgeting for general 
expenses, records to check up on farm performance, making effic ient use of 
labor, checking up on i>erformance—use of records, modifying the budget 
and allowing for price change, cooperation in current farm management, 
financing the farm business, and the farmer’s market contacts. These chapters 
are followed by a list of references. 

The farm real estate situation, 1935-36, B. R. Staubee and M. M, Regan 
(V. 8. Dept Agr. Circ. 417 (19S€i, pp. 40 , figs. 7).—This is a continuation of the 
study previously noted (E. B. R., 75, p. 122). 

‘•The farm real estate situation during the year 1933-36 has been charac¬ 
terized by the continuation of the trend toward higher farm real estate values, 
more voluntary transfers and trades, and a smaller number of forced trans¬ 
fers wvasioned by delinquency upon farra-niortgage indebtedness or farm real 
estate taxess. The reflnanciiig and other emergency jwtivities of the Farm 
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Credit Administration have continued to recede in importance, and to begin 
to give way to the more permanent problems of farm-mortgage credit. Al¬ 
though the decline in foi'eclosure rates has not been uniform, increases bavins: 
occurred in a number of States, althougli many tnrm(T.s ar«‘ still facing acute 
distress, and although it appears unlihely that there has been a substantial 
decrease in the landholdings of creditor anencles, the tone of the farm real 
estate market has improved considerably and gives increasing evidence of 
regained confidence in farm real estate.” 

An approach to the grading of land for purposes of appraisal, C. 11. 
Hammab (Jour. Farm Econ., 18 (1036), Xo. S, pp. 523-332, 6). —^The approach 

discussed in this contribution from the Missouri Experiment Station is that 
of the use of unit soil factors previously described more fully in Alissouri 
Station Research Bulletin 229 (E. S. R., 74, p. 870). The findings in a study 
of the relationship between surface soil nitrogen and readily available phos¬ 
phorus and crop yield index and average county land value per acre in 
Alissouri are shown and discussed. The relationships for clay hardpans and 
topography are noted. The advantages and limitations of the system are 
described. 

Studies of probable uet farm revenues for the principal soil types of 
Saskatchewan on the basis of their past production, W. Atjleisi, E. G. Hope, 
and F. C. Hitchcock (Saskatchewan Vnic., CoL Agr. Ext Buh 64 (1935), pp. 38, 
fig. 1). —‘Tt is the purpose of this report to present conservative estimates of the 
costs likely to be incurred in farming in areas typical of the Province, and 
of the revenues that may be expected from farms of representative sizes in 
these areas during the next decade.'’ Operating statements, including tables 
showing utilization of land, livestock and livestock products, farm receipts, pos¬ 
sible debt amortization, farm living expenses (cash), farm expenses (cash), sum¬ 
mary of receipts, expenses, and net income, and average grain yields, are given 
for 329- and 640-acre farms operated with horses on the 11 principal soil types 
of the Province and for 1,280-acre farms operated mechanically on fair and 
the best prairie soils. 

Studies of farm indebtedness and financial progress of Saskatchewan 
farmers.—Report Nos. 1-4 (Saskatchewan Unii\, Col. Agr. Ext. BuU. 60 
(1934), 2>P- 50, figs. 2; 65 (1935), pp. 58, figs. 2; 68 (1935), pp. 53, figs. 2; 71 
(1936), pp. 47, figs. 2). —^This series of bulletins present the findings in surveys 
made in a program of research in faim indebtedness and financial progress of 
farmers in areas representative of important types of farming in Saskatchewan. 

No. 1, by W. Allen, deals with Rosemount and Reford; No. 2, by W. Allen, 
B. C. Hope, and I. S. McArthur, with Brokenshell, ’Wellington, and Scott; No. 
3, by W. Allen, E. C. Hope, and F. C. Hitchcock, with Indian Head and Balcarres, 
Grenfell and Wolseley, and Neudorf and Lemberg; and No. 4, by W. Allen, E. 0. 
Hope, and H. Van Vliet, with Lalceside, Leroy, Wolverine, Spalding, St. Peter, 
and Humboldt. Each bulletin describes the urea and its settlement, land tenure, 
land utilization, farm capital, Ihebloik, farm revenues, (Operating costs, balance 
of income and credit received and expenditures, changes in farm inventory, 
Xirogress toward ownership, i»rogress made in paying for land, record of crop 
production, farm indebtedness, changes in average indebtedness, 1930-34, study 
of selected farms, etc. 

Farmer bankruptcies, 1898—1935, D. L. Wickens (U. 8 . Dept. Apr. Cire. 
414 (1936), pp. 32, figs. 4). —^Analysis is made of the number of farmer bank¬ 
ruptcies for ^e years ended June 30, 1890 to 1935, by States and geographic 
Qivisions, and comparisons are made with a number of bankruptcies in other 
occupations. The relation of farmer bankruptcies to economic conditions, their 
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lag beliind economic changes, the effect of the lag on legislation, the exemp¬ 
tions under different State laws, time regnired to dispose of farmer bai^ptcy 
cases, costs of banlcruptey proceedings, the average assets and liabilities, etc., 
are discussed. The provisions for and experience with adjustment of fhrm 
debt distress by composition and extension under the National Bankruptcy Act 
are discussed. 

Trends and desirable adjustments in Washington agriculture, A. E. Orb, 
C. P. Heisig, C. Kxott, and C. L. Tikcent {Wasfiinffton Bui. 3S5 [1936), 
PP- iS, figs, 5).—This bulletin summarizes the reports prepared during the spring 
and summer of 1935 by committees from the State College of Washington and 
the station as part of the program of the cooperative study of agricultural 
conditions, trends, and possible adjustments carried on by the XT. S. Department 
of Agricultnre and the experiment stations of the several States. Wheat, 
livestock livestock products, tree fruits, small firuits, and vegetables are 
discussed. 

The investigations reported on were conducted partly on the basis of type- 
of-farming areas and partly on the basis of commodities produced. Data were 
assembled from the station, U. S. D. A. SoU Conservation Service, Federal 
Census, and publications of the U. S. Department of Agriculture. Expressions 
of farmers, ranchers, other businessmen, and extension agents were used in 
determining the recommended adjustments in the agriculture of Washington. 
The committee reports snmmaiized in this bulletin were used as the main source 
of factual material for county program planning meetings held in 38 of the 39 
counties of the State in February and March 1936 by the agricultnral extension 
service. 

The world agricultural situation In 1933-34 (Boma: Intematl. Imt. 
Agr., 1935, pp. r/JI+5d2).—This economic commentary on the International 
Yearbook of Agricultural Statistics for 1933-34 noted on page 415 is the fifth in 
tne series previously noted (B. S. R., 72, p. 267). Part 1, world agriculture 
(pp. 3-117), discusses the conditions and trends in world agriculture in 1933-34 
in sections on national planning and world economy, the problem of coordination, 
and agiicultaral planning and prices. It also summarizes the position and 
tendencies during the year of the international market for cereals, sugar, 
coffee, tea, cacao, wine, grapes, dive oil, tobacco, textile materials, and livestock 
and livestock products. Part 2, agricultural policy and conditions in the 
different countries (pp. 121-502), describes for each of the several countries the 
goverzunent measures for farm relief and discusses the economic conditions of 
agrlcnlture. The information on the action of voluntary organizations in the 
interests of producers, induded in previous issues, is omitted. 

Measures of major importance enacted by the 74th Congress, January 
3 to August 26, 1935, and January 8 to June 20, 1936, compiled by 
V. H. Fischeb [U. 8. Dept. Agr., Bur. Agr. Econ,, Agr. Boon. Billiog. 66 [1936), 
pp. Jy+2d9).—This list is similar to that previoudy noted (B. S. R., 72, p. 711). 
It iududes (1) most of the more important laws enacted by the 74th Oongress; 
(2) some of the more important prodamations of the President and Executive 
orders up to March 5 and 18,1936, respectively, and a few later prodamations 
and Executive orders; and (3) some less important laws and resolutions of 
special interest to the Bureau of Agricultural Economics. Congressional hear¬ 
ings are noted insofar as infozzoation could be readily obtained. 

Receipts and expenditures of 876 New Tork towns in 1934, M. P. 
CATHiQBWoon [INew York] CameU Stct. Bui. 659 [1936), pp. 50, fig. 1 ).—^“This 
study presents an analysis of receipts and ei^nditures in 1934 for the 876 
New York towns with a population of less than 10,000 ontdde the 4 counties 
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of Nassau, Rockland, Suffolk, and Westchester.” Town government in New 
York and the fiscal practices of towns are described. Tables i^ow the average 
receipts by sources and expenditures by types for the 876 towns. Analysis is 
made of the relation to variations in receipts and expenditures of population 
per town, density of population, population per town and density of population, 
and density of population and taxable property per capita, and also of the 
variation in receipts and expenditures for highway purposes. 

Of the receipts of the 876 towns, 63.5 percent came from the property tax 
(35.3 percent for highway items and 28.2 for the general fund), 30.3 percent 
from State aid and shared revenues, and 6.2 percent from other income and 
borrowing. Of the town expenditures, approximately 50 percent were for high¬ 
ways, 22 percent for welfare, 8 percent for debt service, and 20 percent for 
other e33)enditures, the most important of which were those for assessment, 
elections, and the offices of supervisor, clerk, and justices. 

“Such factors as density of population and taxable property bear a i>ro- 
nounced relation to variations in expenditures and to the proportion that vari¬ 
ous expenditures are of the totaL These rdationships suggest that in New York 
towns, area alone, as a factor influencing expenditures, is less important than 
such factors as density of population and taxable wealth. To place the 
entire emphasis on geographic size in considering the problems of town govern¬ 
ment is to neglect the fields of improved administration, the possible transfer 
of certain functions to other units, and the development of an improved 
program of State assistance for local government” 

Variations in town taxes in New York, M. P. Catheswood ([New York} 
Cornell 8ta. Bui. 658 (1936), pp. .f3).—“This report deals with limited phases of 
one of the problems of government in New York. It includes an analysis of 
the trend in town and special district taxes from 1900 to 1934 and a study of 
variations in town taxes in the year 1934. As a basis for this analysis, a brief 
description of taxation and of town government is included.” School, county, 
and village taxes levied against property in towns are not included in the 
analysis, which covers 932 towns. 

“Town and special district taxes per town were approximately 10 times as 
high in 1934 as in 1900. The most important factor influencing this average 
trend has been the increased governmental services performed by towns. . . . 
In general, taxes increased from 5 to 8 times in towns with relatively small 
(dianges in population. In towns with large decreases in population, taxes 
Increased less rapidly. In groups of towns with large increases in population, 
taxes increased as much as 30 or 40 times. . . . Taxes increased more rapidly 
in those towns with large amounts of taxable property per capita than in 
those with less. The most rapid increases occurred in the towns in whidh 
population increased rapidly and which also had relativ^y large amounts of 
taxable property. Approximately 70 percent of the special district taxes are 
levied in the 14 towns with a population of more than 20,000. Spe(fial district 
taxes per town, per capita, and in relation to town taxes are much higher in 
the large towns than in those with a small population. The most important 
factors influencing variations in taxes per capita in 1934 were the density of 
population and the taxable property per capita. Taxes per capita declined as 
density of population increased, when towns with similar amounts of taxable 
property per capita were considered. Taxes per capita increased as taxable 
property i)er capita increased when towns with the same density of population 
were considered. Town-tax rates per $1,000 of full value of taxable property 
were influenced by the density of population and by the taxable wealth per 
capita. The highest tax rates were in the towns with a sparse population and 
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little taxable property per capita. The lowest lax rates were in the towns 
with a relatively dense population and large amtiunts of taxable property per 
capita.'’ 

Cost of production of sweet corn: Bata from studies in 6 States, se¬ 
lected years, 1010—33, compiled by H. TT. Hawthorste {V. 8. Dept Apr., 
Bur, Am\ Econ,, W3G, pp. JTJ).—This is a compilation of data obtained in cost 
studies by the Department and State agencies in Maine, Maryland. New Jersey, 
New Xork, Pennsylvania, and Washington from 1919 to 1933, inclusive. 

The cranberry industry in Massachusetts, C. D. Stevexs, H. J. FBANKLijf, 
C. I. Gunxess, and V. C. Petersox {Massncliusetta Sta, But S32 (1936), pp, 36, 
ligs. 16 ),—^Tliis survey was made in cooperation with the New England Crop 
Reporting Servire as part of the programs of the Federal Emergency Relief 
Administration and the Civil Works Administration. The analysis is based on 
data obtained by visits to owners and covers the year 1934. It covers potential 
<*ranl)erry bog acreages, size of bog holdings, types of fiowage, pumping plants, 
varieties of cranberric'; gi’oun, production in Massachusetts and other sections 
of the rnited States, marketing, cranberry prices, labor in the cranberry in¬ 
dustry, etc. Data are also included in regard to the insecticides used in 1933 
and frost injury. Results of this survey and a general survey of the industry 
made in 1924 are compared and the more important changes in the industry 
noted. 

Preliminary report of an economic survey of 224 coffee plantations in 
Puerto Rico during 1934 [trans. title], J. M. Garcia (Puerto Rico Col. Sta, 
Circ, lOi (1936), Span. cd„ pp, 27).—The data included 41,241 cuerdas (40,053 
acres), of which 21.373 cuerdas were cultivated, 11,577 being in bearing coffee 
trees. Tables are included i^owing the utilization of land, distribution of capi¬ 
tal, areas in production of and returns from crops, age of coffee trees, crop 
index, receipts, expenditures, etc. An analysis is made of the effects of area 
in coffee, capital invested, receipts, expenses, crop indexes, uses of fertilizers, 
system of management, location of plantation, and other factors upon farm ami 
labor income and of the effects of combinations of two and three of these 
factors on farm income. 

Grazing districts in Montana: Their purpose and organization proce¬ 
dure, M. H. Satjxdebsox and N. W. Moxte (JIo?itana 8fa. But S26 (19S6), pp, 
39, figs, 13),—The legislation, administrative agencies, and rules and the pro¬ 
cedure for organizations and operations applicable to grazing districts in Mon¬ 
tana are discussed. Appendixes include summaries of the major laws, rules and 
relations promulgated by the Montana Grazing Commission, and the coopera¬ 
tive arrangement of the U- S. Department of the Interior and Montana grazing 
districts. 

Price factors in the San Diego milk mai'ket, J. M. Tixusr (California Sta. 
Ulmcogr, Rpt, 5^ [1936], pp, 23, figs. 4).—r>ata are presented and analyzed, 
mainly by months, January 1929 to August 1936. 

The author found that the base price to producers in San Diego should be 
0 to 8 ct higher than that in Los Angeles where the base price in September 
1936 has been set at 69 ct. per x)Ound of milk fat- These San Diego prices 
“would be 70 percent and 72 percent, respectively, of the 1929 level of prices. 
Farm wages are approximately 72 percent of the 1929 le\el so that a price 
of 77 ct. per i>uund of milk fat would have about the same purchasing power 
in terms of wages as in 1929. Wholesale prices in Los Angeles of a composite 
feed ration in August 1936 averaged about §18.78 a ton or 0.94 ct. a pound. 
The buying power of market milk at 75 to 77 ct. a pound milk fat would 
thus vary from 80 lb. to 82 lb. This is somewhat higher than the 1929 level 
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of 7S.7 lb. It must be remembered, however, tliat in 1929 a mu^h larger percent 
of all milk produced in San Diego County was sold at the ba^e price than is 
true at the present time. The decline in the average prices received by pro¬ 
ducers (for all milk produced) is undoubtedly gieater than the decline in base 
prices.” 

A study of cooperative milk marketing associations in four Ohio mar¬ 
kets, R. W. Shebmax {Ohio 8fa. Bui. o7i <1936), pp. 61, figs. 5).— This study 
of cooperative milk marketing associations in the Akron, Dayton, Portsmouth, 
and Columbus markets was made in cooperation with the TJ. S. Farm Credit 
Administration to determine the progress and effectiveness and the satisfaction 
to producers of such associations. Data on the operations and policies of the 
associations were obtained from the officers of the associations. From 76 to 
210 producers in each market were interviewed concerning their views and 
attitudes toward the association and its activities. Special studies were made 
for each area of the plans of mai*keting. sampling and testing, transportation, 
and mcmbersliip relations. Data on quality improvement, cooperative pur¬ 
chasing of supplies, and legislative activities were aKo analyzed. Milk market¬ 
ing cooperation in Ohio and the fluid milk industry in each of the markets 
studied are described. 

All four markets were using the ba^e and sui*plus plan in adjusting supply 
to demand. Of the producers interviewed, 51 percent thought the plan used in 
their market was proving of value to them and 37 percent were unfavorable to 
the plan. Thirty-four percent of the members were more favorable to their 
association than when they joined, while 19 percent wore less favorable. 
Legislative control of milk marketing by the State was desired by 64 percent 
of the members of the associations interviewed. Thirty percent felt that the 
need for an association was distinctly lessened by State control, while 47 per¬ 
cent felt that the need was as great under State control as without such control. 
O^vo hundred and thirty-two suggestions for added activities for the association 
and 45 suggestions for curtailments or eliminations were made by members. 
Testing, milk distribution, and handling of surplus milk were the activities 
most frequently suggested for addition. Better prices, a stabilized market, 
better hauling conditions, and more accurate testing were the more important 
benefits of the association mentioned by members. 

Agricultural organization in New Zealand, H. Belshaw, D. 0. Williams, 
F, B, Stepheits, E. J. Fawcett, H. R. Bouweix, et al. {Melbourne: Melbourne 
Univ. Press; Keio 7ork: Oxford Univ. Press, 1936, pp. XX+818, [figs. 32]).— 
This book, prepared under the direction of H. Belshaw, is one of a number 
of surveys into land utilization in various Pacific countries authorized by the 
research committee of the Institute of Pacific Relations. It is a survey of 
land utilization, farm organization, finance, and marketing. “The technic of 
land utilization is conditioned by a wide variety of factors such as land tenure, 
transport, market.^, price movements, organizations, associations and institu¬ 
tions, as well as by conditions of soil, climate, topogi'aphy, and the stage of 
development of the agricultural arts. Because of their bearing on land utiliza¬ 
tion, the above and other problem'^, which may bo gnuiped broadly under the 
general heading of organization, ha\e l>ecii <lcalt with as adequately as 
possible.” 

Meat consumption in rural Tennessee, with regional comparisons, C. E. 
Aixbed and J. C. Powell {T€7i)u nsce 8ta., Agr. Econ. and Eural Soeioh Dept 
Rpt 18 {1936), pp. 1+26, figs. 13).—For the purposes of this study, the State 
was divided into nine distinctive districts and their meat consumption compared. 
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Consumption of dairy products and eggs in rural Tennessee, ivith re¬ 
gional comparisons, G. E. and J. G. Powell {Tennessee Sta,^ Agi\ Econ, 

and Rural Social Dept Rpt, 19 {1936), pp, 1+22, figs. 15), —^This study indicates 
the per capita consumption of dairy products and eggs among white farm 
owners in the different regions of Tennessee, and in comparison in other 
States. 

Consumption of vegetative foods in rural Tennessee, with r^onal com¬ 
parisons, 0. E. Allbed and J. C. Powell {Tennessee, Sta„ Agr, Econ, and Rural 
Soeiol Dept. Rpt, 20 {1936), pp. [i]+5S, figs. 25). —^This deals with the con¬ 
sumption of com and com products, wheat and wheat products, potatoes, 
sweetpotatoes, rye, buckwheat, barley flour, pearl barley, rice, dried beans 
and peas, peanuts, bananas, and oatmeal. 

Size of daily price range of dominant Chicago wheat future in relation 
to its price, P. Mehl {U, S, Dept. Agr., Grain Futures Admin., 1935, pp. 11, 
figs, 3).—This study covers the period July 1,1923, to June 30, 1932. It ^ows 
that *•(!) more than 80 percent of the daily ranges in prices of wheat futures 
at Chicago are less than 3 ct; (2) there is a tendency for the range to widen 
as the price of the future advances; (3) 70 percent of the time the range in 
price of the dominant or most active wheat future is equal to 1 to 3 percent 
of the high price of the future for the day; [and] (4) ranges which may be 
considered as abnormal when prices of futures are between 50 ct. and $1 may, 
on the other hand, be said to be normal when prices are between $1 and $2.” 

Seasonal tendencies in wheat futures prices, H. S. Ibwht {U. 8. Dept, Agr,, 
Grain Futures Admin., 1936, pp. [S]-i-27, figs. 3).—A study was made of the 
weekly average prices of the Chicago May future beginning with the 1885 May 
future but excluding the period 1914-15 to 1921-22, indusive, because of the 
effects of the World War and disturbed conditions immediately following the 
war and the futures following the May 1930 future because of the effects of 
stabilization activities in 1930-31 and for some time later. 

It “reveals an irregular but well defined tendency toward two cycles per 12 
mo. Each cycle consists of an advance which is followed more or less promptly 
by a decline. These cycles are occasioned only indirectly, if at all, by funda¬ 
mental conditions such as the balance between demand and supply, the rate 
of marketing, and kindred factors. They are governed in the main by what 
may be termed broadly the ‘technical conditions’ of the market, including the 
degree of public participation and the way in which the numerous small traders 
enter and leave the market. Ordinarily the first cycle, which may be termed 
the summer cycle, begins in April and extends through the first part of Sep¬ 
tember, but if there is a substantial upturn in price in late July or in August, 
the cycle may be prolonged into November or December. The second cycle, 
which may be de^gnated as the winter cycle, usually begins its upward move 
ment in the late fall or early winter, although the time is influenced by the 
termination of the summer cycle. Most frequently it is ended sometime in 
March.” 

The author beUeves that “further study of the little-known technical condi¬ 
tions of the futures market may open the way to definite improvements in 
wheat marketing. The practices which make up the sum total of these condi¬ 
tions have never been examined with respect to their influence upon the mar¬ 
ket, and the facts revealed thus fax suggest that some of them are susceptible 
of eotrecdon.” 

Crops and Markets, [September-October 1936] {U. 8. Dept. Agr., Crops 
and Markets, IS (1936), Eos. 9, pp. 297-336', figs. 3; 10, pp. 337-373, figs. 3).— 
Included are tables, charts, reports^ summaries, etc,, of the usual type. 
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International yearbook of a^icnltnral statistics, 1933-34 {Intemath 
fnst, Agr. [iSoma], Jntcmatl. YeafbooTc Agr. Statis., 1933-3}, pp, XXXFJ+518).— 
This is a continuation of the series previously noted (E. S. R., 71, p. 551). A 
number of new tables have been added, especially in the sections devoted to 
the apportionment of areas, agricultural production and numbers of livestock 
in different countries, international trade, prices, and distribution of agricultural 
holdings according to size and mode of tenure. 

ETIIL4L SOCIOIOfiY 

Mobility of population in Assumption and Jefferson Bails Parishes, 
lionisiana, T. L. Smith, M. Byud, and K. Sh\feb (Boutliice&t. Social SoL Quart, 
17 (1936), Xo. 1, pp. 31-37) —^The data show that the population of the rice area 
is characterized by higher mobility, both territorial and occupational, than the 
population of the cane area. The evidence seems to show that negroes shift 
about within a limited area more than whites, but that long moves involving 
interstate and international migrations are more prevalent among the white 
X>opulation. The data also seem to show no pronounced differences between 
the races in occupational shifting, although the mobility among whites may be 
slightly above that among the negroes. “Of all the occupational groups, ter¬ 
ritorial mobility is greatest among the laborers and the business and profes¬ 
sional men. It is least among farm owners and farm tenants. The rankings 
in occupational mobility are similar to the rankings in territorial mobility. 
It is very significant that the relief population has shifted both residence and 
occupation more frequently than the nonrelief population.” 

Population trends in IVIinnesota, B. W. MuncHiE and M. E. Jabchow (Min¬ 
nesota Sta. Bui. 327 (1936), pp. 99, figs. 54).—^The movement of settlers into the 
Minnesota region was well under way in the early 182()’s. In ISfiO the popula¬ 
tion of the State was 172,023. By 1930 it had grown to 2,563,953. 

In 1860, 45.9 percent of the State's population were natives of other States, 
34.14 percent were foreign-born, and 19.94 percent were natives of Minnesota. 
In 1930, 20.02 percent were natives of other States, 15 24 percent were foreign- 
bom, and 64.74 percent had been bom within the State, In 1910 the number 
of foreign-born in the State was 543,010, while in 1920 it was but 388,294 

In 1860 the German states had supplied 18,400 settlers to Minnesota, Ireland 
12,831, Norway 8,425, Canada and British America 8,023, England 3,462, and 
Sweden 3,178. In 1930 Sweden had supplied 90,623 settlers, Norway 71,562, 
Germany 59,993, Finland 24,360, other Canadians 20,618, and Poland 15,015. 

In 1920 the urban population constituted 441 percent of the State’s popula¬ 
tion, uhile in 1930 it was 49 percent In 1920 the rural farm population con¬ 
stituted 37.4 percent of the population, as against 346 percent in 1930. The 
rural nonfarm, or village, in the former year was 18.5 percent of the popula¬ 
tion and 164 percent in 1930. In general, the heaviest losses in mral popula¬ 
tion during the decade 1920-30 were in the extreme northern part of the 
State. 

In 1880, 49.8 percent of the population were 19 yr. of age and under, whDe 
in 1930 but 3A28 percent were in that age group. For the age group 45 yr. 
of age and over the figure for 1880 was 14.6 percent and in 1930, 241 percent. 
The urban element of the population in 1930 had a disproportionate large 
share of the age group 20-55 yr. in the population. For the mral farm element 
a disproportionately large number were found in 1930 in the age groups under 
20 yr. The village in 1930 contained a disproportionately large number of the 
population 65 yr. of age and over. 
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In 1830, 61.15 ixjrcent of the population were males; in 1930, 51.35 percent 
were male*?. Amons; the foreign-born a rather large excess of males orcr 
females still existerl in 1030, 217,0^3 to 170,311. 

In St. Paul and Minneapolis ihe ratio of males to females in ISOO was 100.1 
males to lOO females and n:i.7 to 1t«K respectively. By 1030 those ratios were 
0P.9 to 100 and 01.4 to 300, re'-T>o<*ti'<^ty. Thus, more and more women have 
gone to the two largest cities in recent years. The number of females in 1930 
exceeded the number of males in the most productive age groups for the urban 
and village areas, while the reverse was true for the farm regions. In tlie 
higher age groups the number of males tends to exceed the number of females 
in all three areas, urban, farm, and village. 

There has been a steady decrease in the size of families until in 1930 there 
was an average of 3.9 i)ersons to a family. The rural farm had the largest 
I)ereentage of single males. The largest proportion of divorced were the urban 
females. In the villages there were nearly twice as many widowed females as 
males. 

Minnesota has shown a constantly falling birth rate from 24.7 in 1915 to 17.9 
in 1932. The death rate has varied little since 1910. remaining close to 10 per 
thousand. This is significant, however, because the population is becoming 
increasingly larger in the older age groups. From 1920 to 1930 births exceeded 
deaths by 287,217, yet the State's population Increased by but 176,828, showing 
that a net migration of 110,389 from the State occurred. 

Only 1.2 percent of the population 10 yr. of age and over were classed as 
illiterate in 1930; 98.6 percent of the nrban population 7-13 yr. of age attended 
school, while 97.6 percent of the rural element in that age group attended. 
The comparable figures for the age group 7-20 yr. were urban 79.1 percent 
and rural 74.7 percent Of the foreign-bom 7-20 yr. of age, 585 percent at¬ 
tended school. Minnesota’s white population constituted 99 percent of the 
total population. 

Some characteristics of rural families on r^ef in Xew York State, 
W. A. Axdersox (Rural SocioU 1 {1936), Yo. 3, pp. 322’-S31).—-The data pre¬ 
sented are a summarization of three separate studies of relief families con¬ 
ducted in rural New York State by the department of rural social organization 
of Cornell University in cooiieration with the Federal Emergency Belief Ad¬ 
ministration. Bural was defined in these studies as including all incorporated 
and unincorporated villages of less than 5,000 inhabitants and the open country. 
On this basis from 4 to G out of each 10 rural relief cases are open-country 
residents and from 4 to 7 out of each 10 are village residents. 

Enrol relief families contain, on the average, about one more person than 
is found in the families of the general rural population, and 6 or more members 
in twice as many instances. “Not only are relief families large, but they 
contain a significant proportion of dependent children less than 16 yr. of age. 
In the Tompkins-Wayne and the four-county studies, 48 percent of all x)ersuus 
in the rdief families were children less than 16 yr. of age. . . , 

“In each of the three studies, a larger proportion of the village than of the 
open-country families on relief were without a male head. The open-country 
family that has lost the help of the father seems to be able to care for itself 
more successfully than the village family in the same circumstances, and there 
is a larger relative concentration of broken families in the villages than in the 
open country. . . • 

“Fully three-fourths of the male heads of rural relief families followed in¬ 
dustrial activities or had no usual occupation. Of these, about one in a 
hundred were professional or proprietary workers. From 10 to 15 percent of 
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them followed skilled trades, while 40 to 60 percent were unskilled laborers. 
From 15 to 20 percent of these family heads fallowed no usual occupation. , . . 

“Heads of families in the rural relief population are native-born in from S5 
to 90 percent of the cases. . . . 

“In October 1933, Tompkins and Wa^ne Counties gave direct relief cnly to 
86 percent of the families. Then works projects under varyins sponsors began 
to appear, and in the 17-county study only 40 percent received direct relief as 
of October 1934, while 4S percent received work relief only. . . . 

“Of the families studied in Tompkins and Wayne Counties as of October 1833. 
22 percent, and of those studied in the 17 counties as of October 1934, 14 
percent had received relief 4 yr. or more. 

“Heads of rural relief families are not farm owners or operators, except 
in about one in 10 cases. Nor have these family heads ever had farming 
experience. Foreign fymilies in rural areas contribute no larger proportions 
of persons to the relief rolls than they constitute of the total population* 
Schooling is decidedly lacking among the relief population, the average number 
of school grades completed by the family head being six. Direct relief in the 
form of food orders, clothing, and money constituted the chief aid given 
these families. The relief history of the families showed increasing propor¬ 
tions are remaining on the relief roUs, year by year, since 1930.” 

AGaiCUITITRAL AND HOME ECONOMICS EDUCATION 

BibUography of research studies in edacatlon, 1934-1935 (U. 8- Dept, 
lnt,f Oft. Nd. Bui. 5 {1936), pp. xy-{-287 ),—^Thls bibliography covers the school 
year September 1934 through August 1^5. It lists 2,971 studies reported by 
145 institutions and consists of 3S4 doctors* dissertations, 2,368 masters’ theses, 
and 219 studies reported as faculty research. It includes “I'urrent educational 
conditions in the United States and in foreign countries, history of education, 
educational research, the bnildiug of the curriculum, the subjects of the cur¬ 
riculum, education from preschool days through higher education, the training 
and status of teachers, school administration and management, the education 
of racial and exceptional groups, and various types of libraries and their 
use.” Included are 22 references on agricultural education and 54 on home 
economics. 

State proTisions fop equalizing the cost of public education, T. Covliit 
(Z7. 8, Dept. Int, Off. Ed. Bui. i (1936), pp. T+^^l.—The need for State school 
support and the degrees of responsibility assumed by the State governments foi* 
the financial supiJort of public schools are described, and a number of plans 
used by difCerent States in financing the public schools are discussed in chap¬ 
ters on public education chiefiy at State expense, significance of apiK>rtionment 
methods in equalizing school costs, recent increases in State funds for educa¬ 
tion and methods of apportioning the increase, States which provide for school 
support chiefly by local taxation, and State aid for special education projects. 

Agricultural education in the world.— I, U, Europe, A. Bmzi (VEnficigne- 
ment agricole daits le monde. Vols. 7, 11. Europe. Roma: Inst. Intematl. Agr., 
1983, vol. 1, pt. 1, pp. CXr]+3S5; 1936, vol. 2, pt. 2, pp. These vol¬ 

umes assemble information regarding agricultural instruction in Europe col¬ 
lected by the International Institute of Agriculture. For each country there 
is a ^ort description of the general organization of agricultural instruction 
followed by more detailed information on institutions for sudh instruction clas¬ 
sified under the headings of higher agricultural instruction, secondary agricul- 
116113—37 - ^9 
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tural instruction, elementary agricultural instruction, and instruction in domestic 
economy. Matters related to animal husbandry, rural engineering, dairying, 
aviculture, and forestry are omitted or only briefly mentioned. 

Volume 1 includes Germany, Albania, Austria, Belgium, Bulgaria, Denmark, 
Danzig. Spain, Estonia, the Irish Free State, Finland, France, Great Britain 
(England and Wales, Scotland, North Ireland), and Greece. Volume 2 includes 
Hungary, Iceland, Italy, Latvia. Lithuania, the Grand Duchy of Luxemburg, 
Norway, the Netherlands, Poland, Portugal, Rumania, Sweden, Switzerland, 
Czechoslovakia, the Turkish Republic, the Union of Soviet Socialist Republics, 
and Tugoslavia. 

The text is in both English and French. 

Heferences on agricnltnral mnsenms, E. E. Edwards (U. 8 . Dept. Agr., 
Library, Dibliog. Coat rib. 29 (1936), pp. V+^3). —Included are 86 general refer¬ 
ences on museums, including bibliographies, directories, manuals, and references 
on the utility of museums, and 131 references on agricultural museiuns, 10 
being comprehensive references and the remainder references by countries. 

FOODS—HUKAU NDTEITION 

The relative valne of varions lards and other fats for deep-fat frying of 
potato chips, F. B. King, R. Loughlix, R. W. Rzemexschneides, and N. B. 
Ellis (Jour. Agr. Res. [U. R.], 52 (1936), No. 5, pp. 369-381, figs. 4). —^Tests were 
made on 9 fats, including 3 kettle-rendered lards obtained from animals fed pea¬ 
nut, corn, and brewer's rice rations, and 6 commercial fats, including standard 
prime steam and hydrogenated lards, a hydrogenated cottonseed oil, and highly 
refined com, cottonseed, and peanut oils. To find the extent of deterioratioxi, 
the peroxide number, iodine number, and free fatty acid content were deters 
mined before and during the frying period. The free fatty acid content of the 
fats extracted from the chips in the first and tenth fryings was also determined. 
Two series of 2-min. frying tests were made, with the initial temperature of the 
fat at 185^ C. and each fat being used for 10 fryings. The chips were drained, 
weighed, and stored in rightly covered jars until the following day, when 
samples were scored for color, luster, aroma, crispness, oiliness, and flavor. 

The results show that fat absorption was practically uniform for all fats. 
Analysis of the fats after use demonstrated slight increases in fatty acid con¬ 
tent, increases in peroxide values, particularly in the lards, and decreases in 
the iodine number. The percentage of free fatty add in the fat extracted from 
the chips was greater than in the frying fac. The least deterioration, as indi¬ 
cated by color, was noted in the oils and the greatest discoloration in the lards 
with the exception of hydrogenated lard. The most desirable color and highest 
luster in the chips were produced by the cottonseed, peanut, and com oils and 
the peanut lard and the least desirable by the hydrogenated com and rice lards. 
The four oils gave the most desirable aroma, with hydrogenated lard inter¬ 
mediate in value, and the other lards judged as neutral to undesirable. The 
desirability of flavor was the most important item in determining the general 
grade of the various fats, peanut oil being judged to impart the least pronounced 
and therefore the most desirable flavor, followed in order by com oil, cottonseed 
oils, peanut lard, hydrogenated lard, and com, rice, and prime steam laxds. 
When judged by general desirability, cottonseed oil preceded com oil. AR 
chips had approximately the same degree of crispness, with little difference in 
olHness. The general quality of the chips was altered by deterioration of the 
fats as the number of fryings increased. After 10 fryings the chips fried in the 
oils were still superior. 
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Weekly organoleptic tests revealed that storage in the absence of light at 
32® and 22.G® for CO dajs letarded the development of rancidity in most ca«es 
without affecting the crispness of the chips. 

The potential alkalinity of honey: Its acid-base value as a food. It. E. 
liOTHROP {Jour. Kvtr„ 11 (19S6), Ko. 6, pp. 511-5U ).—^Using the direct titration 
method of Davidson and LeClerc (E. S. R., 74, p. 156), the author found the 
average alkaline value of 11 samples of honey, representative of both light 
and dark varieties, to be 15 per 100 g of honey. This value compares favorably 
with certain fruits and vegetables. 

Home canning of fruits, vegetables, and meats, L. Stanley and M. C. 
Stienbaegek (17. iSf. Dept, Agr,, Farmers* Bui, 1762 (1936), pp. Il-\-38), —^This is 
a revision of and supersedes Farmers’ Bulletin 1471 (E. S. R., 55, p. 189). Diree- 
tions for canning meats and chicken have been added. 

Egg-white as sole source of protein and vitamin Bi for young rats, F. J. 
Gobtee (BiocJiem. Jour., 23 (1985), No. 2, pp. 322-329, figs. 3). —^In this contri¬ 
bution to the problem of egg white injuiT* the following conclusions were 
reached: 

“The toxic effects of egg white (when present as sole source of protein and 
vitamin Ba in the diet), which cause the w^l-known skin disorder in young rats, 
can be counteracted by substitution of purified caselnogen for part of the 
white. The dietary factor contained in caseinogen and lacking in egg white is 
present also in liver, yeast, and egg yolk. It is insoluble in dilute or strong acid 
alcohol or in ether. While differing in solubility from the known B-vitamins and 
from the dietary factor in commercial caseinogen described by Coward et al., it 
would appear to be similar in distribution iiud function to the ‘factor X* described 
by Boas, and partly also to the ‘factor Y’ described by Chick et al. The possi¬ 
bility that it may be an amino acid is not excluded.” 

Phytin iu human nutrition, R. A. McCani z and E. M. Widdowson (Biocfiem. 
Jour., 29 (1935), No. 12, pp. 2694-^699). —^This paper describes a method for 
estimating small amoimts of phytin by extracting the phytin from 5 to 10 g of 
dried, finely ground material with hydrochloric acid and precipitating it as the 
ferric salt. The phytin phosphorus was estimated after sulfuric-perchloric acid 
incineration. The phytin content of the edible portions of 64 foodstuffs was deter¬ 
mined and is reported in milligrams of phytin phosphorus per 100 g and in phytin 
phosxfiiorus as percentage of total phosphorus. 

The fate of ingested phytin was investigated in four subjects, 2 men and 1 
woman and a 4^^-year old boy, and it was shown that from 20 to 60 x)ercent was 
excreted unchanged in the feces. 

A study made of freely chosen diets of 63 men and 63 women of the English 
middle class showed that the phytin phosphorus intake constituted less than 5 
percent of the total phosphorus. 

Basal metabolism of older women, H. McKay and M. B. Patton (Ohio 8ta. 
Bui. 575 (1936), pp. 16, figs. 2). —^This complete report of an investigation pre¬ 
viously noted in progress reports (E. S. R., 71 p. 423) gives the basal metabolism 
figures for a group of 73 women ranging in age from 35 to 70 yr. The Benedlct- 
Roth closed circuit respiration apparatus wus used, following the procedure 
described in a previous report (E. S. R., 64, p. 492). The subjects were 
divided into four age groups, 35-39,40-49, 50-60, and 60-69 yr. 

The average total heat production for the 35-39 yr. age group was found to 
be 1,377 calories, 21.7 per kilogram and 8.46 per centimeter per 24 hr., and 33w99 
per square meter per hour as compared with 1,382 total calories, 21.13 per 
kilogram and 8.46 per centimeter per 24 hr., and 83.64 per square meter per 
hour for the 40-49 yr. age group. For the 50-59 yr. age group, the average total 
heat production was 1,297 calories, 19.47 per kilogram and 8.03 per centimeter 
per 24 hr., and 31.57 per square meter per hour as compared with 1,128 total 
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calories, 20.4 per kilogram anrl 7.17 per centimeter per 24 hr., and 30.29 per 
square meter per hour for the OCMJO jr. ago group. The general conelasiops 
drawn are as follows: 

“These finduigs justify the eoncliiMoii that basal metabolism of women 
remains at a fairly uniform level until the age of 50 or thereabouts is reaciied, 
after which the heat production declines to a definitely lower level." 

A study of the winter dietary in Nanking, L. T. Cheng, H. Tao, and C. BZ. 
Chu (tSei. Soc. VliiiUii Biol. Lao. Confrib., Zool. 8er., 10 (1933). No. d, pp. 297- 
JO 2).—^The data i»n the dietary used in this study were collected during Novem¬ 
ber and Df*cember 1934. The families, .•elected from various professions in 
Nanking and its vicinity, were divided into four groups, noted as A, B, C, and 
B, according to their respective incomes per month. 

The average distribution of foods of the dietary consisted of 41.01 percent 
rice, 27.07 leafy vegetables, 9.S4 meats, and 6.01 percent legumes. The average 
calorie intake of group A was in es:cess of daily requirement; of groux)S B and 
C was adequate; and of group D was more than 320 calories below the average 
required for maintenance. The protein intake was adequate for all groups, 
and the .source was animjil to the extent of 2S percent in the A group, 23 percent 
in the B group, au«l 17 percent in the C group, but was entirely vegetable in 
the D group. Vitamins A and D were adequately supplied by fish, eggs, milk, 
and green vegetables for the two upper wage groups, but probably were de¬ 
ficient for groups C and D as indicated by frequent oa<cs of xerophthalmia in 
these families. Vitamin B \sas deficient in the dietary because of the use 
of highly refined cereals, and this was borne out by frequent cases of beriberi 
and loss of appetite. Vitamin C was probably deficient in the winter dietary 
of all the groups, due to the custom of cooking all foods thoroughly and t*> 
the insignificant quantities of ficsh fruits used, especially by group D The 
high percentage of tooth and giun disease among the families of this group 
is considered significant in indicating vitamin C deficiency. According to the 
Sherman standards, Ca, P, and Fe were adequate in the dietary for bodj^ 
maintenance. 

The basal metabolism of male Chinese in Manchuria, F. G. Benedict and 
H. S. D. Gasven (Chin. Jour. PhifsioU 10 (1936), Xo. 1. pp. Hl-W, fig. f).—The 
Benedict field aiiparatus (B. S. B., 60, p. 893) was used to measure the basal 
metabolism of 20 male Chinese subjects from 10 to 3C yr. of age. The data were 
reported as a preliminary survey, since the periods of observation were short 

“The subjects of average weight, 54.1 kg and ICS cm standing height, gave an 
average pulse rate of 53 per minute, respiration rate 15, [and] oxygen consump¬ 
tion 20S cc per minute, with an average metabolism of 3.5 percent below the 
Harris-Benedict standard.” 

Nitrogenous metabolism in Manchuria, C. F. Wang (Chin. Jour. Physiol. 
10 (iOJd), N'o. 1, pp. 136-1 ^0\. —^The urines uf 20 medical students and 8 work¬ 
men (4 college servants, 1 vegetable seller, and 3 masons) were analyzed for 
total nitrogen by the macro-EZjeldahl method, for urea nitrogen by Van Slyke’s 
manoinetric method, for ammonia nitrogen by Folin’s permulite method, for uric 
acid nitrogen by Benedict’s direct colorimetric method, and creatinine by Folin’s 
colorimetric method. The diets of the college students consisted of meat and 
fi^, eggs, oils and fats, rice, wheat fiour, beans and bean products, vegetables, 
and tubers. The coolies lived on third class hospital food and the vegetable 
dealer and masons lived chiefly oa millet and vegetables. 

Analyses of the 24-hr. samples of urine gave the following average values for 
the students and workmen, respectively: Total nitrogen 11263 and 11.105 g, 
urea nitrogen S.34 and 8.401, uric acid nitrogen 0.107 and 0.1928, nitro¬ 

gen 0.671 and 0.6S8, and creatinine 0.571 and 0.603 g. These data are compared 
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with data reported in the literature for Chinese subjects in China, Mandiuria, 
and India and with European standards. 

Iodine in cabbage, J. P. McClendon and C. E. Holdbidge {Biocliem. Jour., 
29 (1935), Ko. 2, pp. 272-274, fig. —^Data are reported on the iodine content of 
cabbage from different parts of Minnesota, following the same plan as in an 
earner study of the iodine content of potatoes in the same State (E. S. R., 73, 
p. 713). The data in the two studies show a strong inverse relationship between 
the iodine content of both vegetables in certain sections of the State and the 
number of cases of goiter reported among drafted men from these regions in the 
World War. 

Copper metabolism in man, T. P. Chou and W. H. Adolph (Biochem. Jour., 
29 (1935), No. 2, pp. ^7ff-47P).—^In copper balance experiments conducted on 
three Chinese subjects—one female aged 36 and 37 yr. in two series of experi¬ 
ments, one male aged 17, and one female aged 62 yr.—subsisting on simple diets 
of measured copper content, equilibrium was reached at an intake of approxi¬ 
mately 2 mg of copper per day. It is pointed out that this amount in relation 
to the accepted iron requirement of 15 mg per day is approximately similar to 
the 1:7 ratio of copper and iron requirements for the rat, as determined by 
Hart et al. (E. S. R., 59, p. 892). 

In spite of changes in the copper intake, the excretion in the urine remained 
fairly constant, averaging 025 mg per day. The excretion in the feces was 
much more irregular, indicating that in man copper is excreted chiefly in the 
feces. From analyses of tissues of cadavers, it was estimared that the adult 
body contains between 100 and 150 mg of copper. 

Variations of copper in the blood of normal infants of different ages 
[fan«». title], B. Lesni^, P. Zizine, and S. B. Bbiskas (Oompt. Bend. ^oc. Bwl, 
iParisI, 121 (1936), No. 15, pp. 1582, 1583).—Using a modification of the Mac- 
Farlane method, the authors have determined the copper content of the blood 
of infants, beginning with fetuses of from 5 to 6 mo. Among the living infants 
the range vras from 0.073 to l.OC mg copper per liter of blood al the age of from 
a to 10 days, with increasing values to about 1.35 mg between the second and 
third months, after which the values rose only slightly, with little variation 
except in pathological cases. 

The copper and ‘‘inorganic’* iron contents of human tissues, 8. L. Tomp- 
SETT (Biocliem. Jour., 29 (1935), No. 2, pp. 480-4^6). —^Methods for determining 
copper and inorganic iron in various tissues and bones of the human body are 
described, and data are reported on the content of these constituents in various 
human tissues. Data are also reported on the copper content of cow’s milk. 

The method u’^ed for determining copper in everything except bones and 
milk was the same as previously described for blood (E. S. R., 73, p. 71S). 
Because of the interference of the large amounts of calcium phosphate in the 
bones and milk, a new method was developed for extracting copper from these 
materials. This consists essentially in the extraction of the copper from solu¬ 
tions of bone and milk ash by sodium diethyldithiocarbamate and other in alka¬ 
line solution in the presence of pyrophosphate to prevent extraction of tlie iron. 
On repeated shaking the copper complex is taken up by the ether, which is then 
separated from the aqueous layer and evaporated on a steam bath, the organic 
matter destroyed by heating with concentrated sulfuric acid and perchloric acid, 
and the copper finally determined in an aliquot of a dilution of the residue. In 
determining morganic iron, sodium pyrophosphate was used to break down the 
complexes before extracting the iron with trichloroacetic acid. 

The iron and copper contents and the haemopoietic activities of stomach 
and liver prepai’ations, H. Jackson, D. Klein, and J. F, Milkinson (Biochenu 
Jour., 29 (1035), No. 2, pp. 330-S37). —^To determine whether or not the quanti¬ 
ties of iron and copper present in various liver and stomach preparations and 
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fractions u^cd in the treatment of pemicions anemia could be correlated with 
the effectiveness of these materials as judged by clinical treatment, a number of 
such fractions of known clinical potency were analyzed for iron and copper by 
colorimetric methods, the technic of which is described in detail. 

No relationship could be foimd between the iron and copper content and the 
<dinical potency of the preparations tested. 3Ioreover, the total amounts of iron 
and copper present were infinitefcimal in comparison with the quantities ingested 
in an ordinary diet and w'ith the normal therapeutic dosage for other anemias. 

The therapeutic action of iron, L. J. Witts {Lancet [Zrondon], 1936, /, A^o. i, 
pp. IS, figs, 3).—This is a general discussion, with numerous references to the 
literature, of factors which affect the requirement, absorption, and utilization of 
iron. Concerning iron therapy, the statement is made that “to a large extent 
iron is used to repair deficiencies which would not have occurred had the diet 
been satisfactory, and as the hygiene and nutrition of the world improve, we 
may expect conditions such as the ‘physiological’ anemia of pregnancy, the nutri 
tional anemia of infancy, and the anemia of hookworm infestation to follow 
chlorosis into the limbo of vanished diseases. But the value of diet in anemia 
is essentially prophylactic, and when the iron supplies of the organism are 
exhausted it is hard to replenish them in a reasonable time from the food. We 
can foret^ no decrease in those forms of anemia whidi cannot be prevented by 
diet alone, such as idiopathic hypochromic anemia and pernicious anemia, in 
which the absorption of iron is impaired, and splenic anemia and chronic 
hemorrhagic anemia, in whicfii excessive amounts of iron are lost” 

Studies on the interrelationship of vitamins and other dietary constitn** 
ents.—Vitamins A and D and other dietary constitnents in relation to 
the formation of nrinary calculi, H. C. Hon (Chin, Jour. PJijfsioh, 9 (1935), 
No. S, pp. 299S05), —^In this investigation eight different combinations of diet 
wrere given to eight comparable groups of rats, and the presence of urinary 
stones determined by radiographic, gross, and microscopic observation. The re¬ 
sults showed that urinary calculi developed in rats on vitamin A-defident diets 
when the vitamin D dosage was high, when the protein content was high, o** 
when the phosphate content was low. On the other hand, low protein and high 
starch decreased the number of calculi cases. No calculi developed in rats 
receiving a high cereal diet supplemented with cod-liver oil. 

The infinence of cooking and canning on the vitamin B and G content 
of lean bf'ef and pork, F. W. Chbistensen, E. Latzkb, and T. H. Hopper (Jour. 
Agr. Rfs. [r. iS.], 53 (1936), No, 6, pp. 415-432, figs. 6). —In this contribution 
from the North Dakota Experiment Station, tw'o series of feeding tests were 
made wiUi young albino rats. The vitamin B-free basal diet consisted of puri¬ 
fied casein 20 percent, Crisco 8, cornstarch 51, cod-liver oil 2, McCollum salt mix¬ 
ture (No. 1S5) 4, and autoclaved baker’s yeast 15 percent. In the vitamin G-free 
diet the autoclaved yeast was replaced by 10 percent of a commercial vitamin B 
preparation and 5 percent of added cornstarch. During the 8-week experimental 
period, dried raw, cooked, and autoclaved beef and pork were fed to separate 
groups (1) as varying percentages of the basal diet and (2) as definite amounts 
separate from the basal diet. Chemical analyses indicated that 1 part of dried 
product was equal to 3.3-4 parts by weight of the fre^ meat. 

The units of vitamin B were computed according to the method of Chase 
and Sherman. The dried lean raw beef contained an average of approximately 
2.5 units per gram, equivalent to 0.6 unit per gram of fresh beef. The amount 
in the dried lean raw pork was approximately 24 units p&v gram, equivalent 
to 7 units per gram of fresh xmrk. A loss of approximately 20 percent in the 
beef and 12 percent in the pork resulted from cooking at a temperature not 
exceeding 00® C., giving values of 2 units per gram of cooked dried beef and 21 
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units per gram of cooked dried pork. The Yitamin B content of the beef was 
almost completely destroyed by heating in an autoclave or pressure cooker for 
TO min. at 10 lb. pressure. The autoclaved pork lost approximately 21 percent 
of the vitamin B potency, giving a value of 19 units per gram of dried material. 

The units of vitamin G at the different levels of feeding were computed 
according to the method of Bourquin and Sherman. The average units per gram 
of dried pork were as follows: Baw 6.9, cooked 6.5, and autoclaved 7.6. The 
values for dried beef were when raw 4.9, cooked 4.4, and autoclaved 5.1 units. 
The data indicate no destruction of vitamin G as a result of either cooking 
or autoclaving by the methods employed in this study. 

Studies of crystalline vitamin B, IV-VI (Jour, TJutr,, 10 (7955), 7, 

pp, 25-^3, fig, 1; figs, 7; 2, pp, 161-166, figs, 3), —In continuation of the 

series noted previously (E. S. R., 75, p. 587), three papers are presented. 

IV. Injection method of assay, M. Ammerman and R. E. TTaterman.—^This 
paper describes a modification of the Smith injection technic (E. S. R., 63, V- 
291) for the determination of vitamin B (Bi), with data showing the consistency 
of the results with various lots of crystalline vitamin Bi hydrochloride. The 
curative dose was established at 5y. On this dosage the average length of cure 
in five tests was 6.2 days. 

The method is considered preferable to others for the assay of therapeutic 
pre|>arations and to be practical for the assay of all foods from which t he vitamin 
can be extracted in solution. 

V. The effect of graduated doses on grotiing rats, R. E. Waterman and 
M. Ammerman.—The various units for vllamin B (Bi) have been compared by 
means of feeding tests, using the crystalline vitamin B, hydrochloride, with the 
conclusion that 57 of the crystalline hydrochloride is equivalent to the Smith unit 
and to 2 Sherman’^hase units and that 7,6y is equivalent to 1 Cbyir nnrt Roscoe 
unit 

When increasing doses of crystalline vitamin Bx hydrochloride ranging from 
0.57 to 1607 per day were fed to rats, growth was enhanced by each successive 
addition. Inasmuch as the highest dosage administered was from 80 to 160 
times that necessary for maintenance of life, several questions are raised with 
regard to the physiological action of this vitamin, “It is obvious that B is not 
solely an antineuritic vitamin but plays an important role in the general 
physiological economy.” 

VI. The effect of graduated doses on pigeons, B. B. Waterman and M. Ammer- 
man.—The curative potency of crystalline vitamin Bi hydrochloride for adult 
polyneuritic pigeons has been determined, with results leading to the conclusion 
that the minimum curative dose is approximately 47 . Attempts to increase the 
weight of previously depleted pigeons by increased amounts of vitamin Bx were 
unsuccessful even at a dosage of I 6 O 7 . This is thought to furnish additional 
evidence of the existence of another B Yitamin (B^) necessary for the complete 
nutrition of pigeons. 

Studies on crystalline vitamin Bx: Elxperimental and clinical observap 
tions, M. G. VoBHATTS, R. R. Williams, and R. E. Watebman {Jour, Amer, Med, 
Assoc,, 105 {19S5), No, 20, pp, 158(f-1584), —Clinical observations of the results 
of crystalline vitamin Bi medication in various diseases are reported, with the 
conclusion that vitamin Bx deficiency in the human dietary is frequent and that 
administratiou of vitamin Bi is indicated in 1>eriberi, suspected beriberi, poly¬ 
neuritis (alcoholic, infectious, toxic, and so-called metabolic, associated with 
anemia and with pregnancy), disturbances of the carbohydrate metabolism, 
localized neuritis, and unexplained anorexia and gastrointestinal hypotonia. 

The vitamin B* complex.—Differentiation of the antiblacktongne and the 
**I*«~I**” factors from lactoflavin and vitamin Bs (so-called “rat pellagra** 
factor), Parts I-VI, T. W, Bibch, P. Gyobgt, and L. J. Habbis (JBiochem, 
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Jour., 29 A'a. 12, pp. 2831-2510, flat. 13).—In continuation of previous 

studies by GyOrgy (E. S. K., 73, p. 282) on tbe vitamin B, comples^ six papmrs 
are presented. 

L Differentiation of the P.-P. factor from vitamin and lactofiavin ^,—A 
comx^rison was made of the distribution of yitamin Bo and lactoflavine in dif¬ 
ferent foodstuffs, i)articularly in cereals, and liver extract, as determined 
by methods described in the earlier papers of the series. The results showed 
that 1 rat day dose of vitamin Be was contained in from 0.3 to 0.75 g of corn, 
0.1 of rice i)olisbings, 0.2 of wheat germ, 0.3 of wheat bran, 0.75 of peai meal, 
1 of oats, 1.3 of whole wheat, 3 of polished rice, and 0.3 g of hominy grits, and 
1 rat day dose of lactoflavine was contained in 1 g of wheat germ, 1 of wheat 
bran, 2 of pea meal, 3 of oath. 5 of yellow corn, 1 of rice polishings, 5 of whole 
wheat, and 5 g of poli^shed rice. Cereals, particularly corn, are therefore rela¬ 
tively rich in vitandn B and in contrast low in lactoflavine. 

Since corn is known to J>e low in the P-P or pellagra-pre\entive factor, it 
was concluded that this factor is not identical with vitamin Be, the rat anti¬ 
dermatitis factor. Further evidence of the nonidentity of the two factors was 
presented. 

IL Maize in relation to the vitamin B* complev and human pellagra .—^Ten 
rats were placed on a P-P factor-deficient diet containing white com 85 percent, 
peanut oil 15 percent, and 6 drops of cod-liver oil per rat per we^ and fur¬ 
ther supplemented with vitamin Bi and lactoflavine. Half of the rats were 
exposed to ultraviolet light for hr. daily. The growth curves were sub¬ 
normal for both groups. After the feeding had been continued for 1C2 days 
10 percent of the corn was replaced with casein. At this time the rats 
showed bald iiatches and loss of fur, together with a scurfy condition of the 
skin. The addition of the casein increased the growth rate and the fur be¬ 
came normal, indicating that the condition was due to lack of essential amino 
acids in the diet No characteristic skin lesions analogous to human pellagra 
and no diarrhea weie observed in these animals. 

It was concluded that rats do not need appreciable quantities of the P-P 
factor or are able to synthesize it Further evidence obtained from feeding 
Goldberger's diet for producing blacktongue ^owed that rats remained free 
from skin lesions, but growth eventually became subnormaL 

III. Differentiation of the ^^antihlacktonguet’ factor from vitamin and 
Jactoflavin .—The purpose of this investigation was to test the curative and 
preventi'^e actions of vitamin Ba and lactoflavine on the symptoms of black- 
tongue in dogs. Three dogs were fed the basal ration containing white com 
meal GOO parts, dried pea meal 73, Glaxo (extracted casein) 90. cod-liver oil 
28, cottomse^d oil 45, CaCOa 45, and NaQ 15 parts and supplemented with SO 
international units of itamin Bi daily. This diet was rich in vitamin B*. One 
dog was given 10 percent by weight of the diet of autoclaved yeast and was kept 
as a positive control. The other two dogs became emaciated and increasingly 
weak. After 70 days they showed incipient lesions on their tongues. Lacto- 
llavine, 30*) per kilogram of body weight per day, given intraperitoneally, 
failed to protect the animals. After 102 days one dog was given 4 g per day 
of liver extract 343 and the other 35 g per day of fresh herring Both dogs 
imi.roved dramatically. The doijs with ]>lacktongue had hemoglobin values of 
40 and 33 percent pnd red blood cells of 3,320.000 and 2,500,000 per cubic 
centimeter, respectively. The positive control had a hemoglobin value of 88 
percent and red Mood cells of 5,200,000 per cubic centimeter. 

This e\idence is thought to indicate that tbe blacktongue factor present in 
the autot laved yeast, in the liver extract, and in the herring is distinct from 
lactoflavine or vitamin B«. 
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A synthetic diet containing cane sugar 67, extracted casern 20, salt mixture 3, 
peannt oil 10, and cod-liver oil 20 cc per day was also fed to dogs with vitamin 
Bi and lactofiairine as supplements. Positive controls received the synthetic 
diet plus 7 percent of yeast. When vitamin Be was added to the basal diet in 
the form of 50 g per day of cooked white corn, blacktongue was not cured. 
Further experiments showed that dogs on the synthetic diets did not thrive 
unless both vitamin Be (com meal) and the antiblacktongue factor in the form 
of liver extract 343 were added to the diet. This is thought to confirm the 
conclusion that the antiblacktongue factor is different from lactofia%lne or 
vitamin Bo, and that dogs kept on synthetic diets containing vitamin Bi and 
lactoflavine appeared to need both vitamin B. (as found in corn) and the P-P 
or antiblacktongue factor (as found in liver extract). 

IV. 01)seri'ations with cJiickcfis and other species. —In explanation of the 
suggestions of earlier workers that the prepuce of corn is a necessary condi¬ 
tion for the production of symptoms of blacktongue in dogs, it Is suggested 
ihat “the addition of maize to the diet helx)S in the production of regular 
symptoms of blacktongue, not so much because of a toxin present in it as 
because in its absence the dog may sometimes develop earlier vitamin B* defi¬ 
ciency instead of blacktongue.” Observations are recorded on the need of the 
components of the Bs complex by chickens, mice, rabbits, and guinea pigs. 
CJhi<to fed on the “chick pellagra” diet of Elvehjem and Koehn developed skin 
lesions around the beak which were not cured with lactoflavine. When this 
diet was fed to rats, they remained free from any symptoms of vitamin B« defi¬ 
ciency, and it was shown that 1 rat day dose of vitamin Bb is contained in 1.5 g. 
of this diet. Chicks on this diet supplemented with yeast ^owed a condition 
suggestive of anemia. When the unheated diet was fed, the anemi n was found 
to be entirely prevented. 

Preliminary experiments on vitamin Bs deficiency in mice were recorded. 
Guinea pigs and rabbits appeared unsuitable for work on vitamin Bs, as the 
animals failed to eat sufficient quantities of food. 

V. Vitamin as the rat anti-acrodynia factor. —The sypmtoms of vitamin 
Ba deficiency are discussed with reference to the descriptive nomenclature, and 
the suggestion is made that the specific dermatitis associated with the deficiency 
be named rat acrodynia “without prejudice as to its identity or otherwise with 
human acrodynia.” 

VI. The ciBtrinsic fa'^tor for pcniicioua a.—Evidence from the litera- 

ture is reviewed briefly in pointing to the nonidentity of the extrinsic factor 
for pernicious anemia and eitlier lactoflavine or vitamin Bt. 

Vitamins in human nutrition: The excretion of vitamin in human 
urine and its dependence on the dietary intake, L. J. Hakkis and P. C. Browo 
(Lancet [London^ i936t 7, No. 16, pp. 356-594^ figs. 7).—In this paper a method 
similar to that used to determine vitamin C subuntrition (E. kS. R., 74, p. 888) 
is described for vitamin Bi “snboptimum-nutrition.” The technic consisted of 
removing vitamin Bx from an aliquot part (normally 1(X)~200 ec, or 50 cc if the 
diet is rich in vitamin Bi) of a 24-hr. si^ocimen of urine by two successive 
adsorptions with 1 g at each treatment of acid clay. The reaction of the urine 
was adjusted to pH 5 by the addition of a few drop'? of hydrochloric acid as 
necessary before the clay treatment. The combined activated clay specimens 
were tested directly on the rat by the Harris bradycardia metiiod (E. S. R., 73, 
p. 567) and compared with graded doses of the international standard in the 
same manner to a comparable group of rats. 

A group of nine healthy adults on normal diet excreted from 12 to 35 inter¬ 
national units, or an average of 20 units daily. The response in the amount of 
the vitamin excreted per day to lest doses of 340 and 950 units was related to 
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the past dietary history and hence to the “resting level” of excretion. Con¬ 
sumption of diets low in vitamin Bi led to a proportional reduction in the daily 
output, while a vitamin Bi-rich diet increased the output. Similar results were 
obtained with rats on vitamin Bi-free diets supplemented with from 120 to 0.2 
international units of pure vitamin Bi hydrochloride. When the dosage was 120 
units the rat excreted from 10 to 12 units daily, while negligible amounts of 
0.1 unit were excreted when the dosage was from 0.6 to 0.2 unit. The observa¬ 
tions on both human beings and rats indicated that only from 5 to 8 percent 
of the amount ingested was excreted when a steady level of excretion had been 
reached. The assumption is made that if a subject excretes less than 12 inter¬ 
national units the diet contains le.ss than a normal allowance of vitamin Bi. 
The TniTiiTYiaH standard of allowance as determined from surveys of normal 
diets and of past clinical records was fixed provisionally at 200 units. 

Preliminary surveys were made of the stale of vitamin Bi nutrition in groups 
of healthy and diseased children and adults. The vitamin Bi output of a num¬ 
ber of infants and children varied from 1 to 2 international units per 100 cc, 
of three adults suffering from different diseases 2, 4, and 7 units daily, and of 
cases of beriberi less than 2.5 units daily. 

The water-soluble B-vitamins .—Vf Note on the two types of skin lesion 
occurring in vitamin Bs deficiency in the rat in relation to deficiency of 
fiavin and vitamin Ba, respectively, A. M. Coppiitg {Biochem, Jour., SO (I9S6), 
No. o, pp. 84oS48 ).—^In continuation of investigations previously noted (E. S. R., 
75, p. 137), a series of prophylactic experiments was conducted to i^ow the 
specificity of fiavine to an affection of the skin in which the hair is ^ed, type 
“6”, and of vitamin B« to the symmetrical, fiorid type “a” appearing in rats. 
The basal ration contained casein 100, com sugar 300, cottonseed oil 60, lard 
15, and McCollum salt mixture (No. 185) 25 parts. The rats received daily by 
pipette cod-liver oil for vitamins A and D and Peters’ concentrate from yeast 
for vitamin Bi. Those rats deprived of vitamin B# received 127 of pure hepa- 
flavine daily, and litter mates deprived of flavine 1 cc of yeast extract for vita¬ 
min Bd. This preparation had been freed from vitamin Bs and fiavine by 
autoclaving and treating with fuller’s earth according to the method described 
In the previous paper. In some of the curative tests, vitamin Be was given as 
a cold alcoholic extract of whole wheat or com prepared according to the method 
described by Bourquin and Sherman (E. S. H., 06, p. 410). Three litters of 
young rats were partially deprived of vitamin Ba from birth by removing the 
yeast from the diet of the lactating mother and substituting a B” diet supple¬ 
mented with Bi the last week of lactation. 

Of the 10 rats receiving flavine only, 8 developed the florid type a form of 
dermatitis, 1 showed symptoms of both types, and I had no definite ^in eyiop- 
toms after 14 weeks on the diet. Six rats, derived from 2 litters, were success¬ 
fully cured with the administration of vitamin Bo. Only 1 rat of the third 
litter was cured. Of the 10 rats receiving vitamin Be only, 6 developed type 5, 
1 had a combination of symptoms, and 3 showed no definite skin symptoms 
after 14 we^s. The general condition was worse than in those of the first 
series. Five were cured by the administration of flavine. The 3 negative con¬ 
trols, of which 2 showed tj-pe a symptoms (rapidly cured by alcoholic extracts 
from corn and wheat), and 1 type b were cured of all symptoms by the addition 
of flavine and vitamin Bo. 

“The results of these experiments diow clearly that flavine prevents the b 
type and vitamin Bo the a type of skin disorder.” 

Observations on the chemical method for the estimation of vitamin C> 
B. Ahmap (Biochem. Jour., 29 {19S5), No. 2. pp. 275-281).—-A critical study of 
the 2,6-dichlorophenolindophenol method of estimating vitamin 0, following the 
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technic of Birch et al. (E S. B., 70, p. 741), is reported, with a discussion of the 
conditions tinder which theoretically correct results may be obtained with solu¬ 
tions of pure ascorbic acid, natural fruit juices, and mixtures of both, and of the 
most satisfactory method of extracting the vitamin from fruits and vegetables. 

Attention is called to the rapid destruction of vitamin C in vegetable tissues 
when left exposed to the atmosphere after being cut or shredded. “These points 
are of practical importance from the point of view of nutrition, for they show 
how considerably vegetables may vary in their vitamin C content according to 
their freshness.” 

Observations on the excretion of vitamin C in human urines B. Ahmad 
(Biochem. Jour., 30 (1936), Ao. 1. pp. 11-15) —Using the method of Harris and 
Ray, the author determined the amounts of reducing substance or substances 
in terms of a'^corbic acid excreted in the urine by persons on normal diet, on 
normal diet supplemented with large doses of vitamin C in the form of lime 
juice, and on the following diets: I, a low vitamin C diet; II. a low protein diet; 
III, a high protein diet; and IV, a purine-free, high protein diet. On normal 
diet the daily output was found to be between 23 and 35 mg of ascorbic acid, 
which was increased to 351.17 mg in one instance on the third day following 
the intake of large doses of vitamin 0. On diet I the amount of reducing sub¬ 
stances in the urine averaged 2o mg ascorbic acid, on diet II 19-20 mg, on diet 
III 46-65 mg, and on diet IV 14-16 mg ascorbic acid. These results indicate 
that a high meat diet such as III favored the excretion of vitamin C by way 
of the urine without increasing the intake of the vitamin. 

To test the antiscorbutic value of the urine excreted on diet III, guinea pigs 
were fed the urine in amounts equivalent in reducing capacity to 0.5 and 1 mg 
ascorbic acid. The animals on both levels died of scurvy, indicating that part 
of the reducing action of the urine was not due to ascorbic acid. However, the 
toxicity of the urine was considered an important factor. The animals lost 
weight and looked ill after a week of feeding, causing an interference in the 
absorption and metabolism of ascorbic acid in the urine. These results were not, 
therefore, considered conclusive. 

The natural reducing substances in the urine of diet III and of pure ascorbic 
acid in solution in the urine were studied from the point of view of their stability 
to heat and their reaction with lead acetate. A striking similarity in behavior 
was revealed between the reducing substances in the urine and pure ascorbic 
add under both treatments. This evidence favored the point of view that on 
a high meat diet the substances reducing dichlorophenolindophenol in acid 
solution were in the greater part ascorbic add. 

Pour tables are given summarizing the ascorbic acid values of human urine 
under different dietary conditions, one table summarizing the antiscorbutic value 
of the urine given to guinea pigs and the consequent results, and another table 
summarizing the relative heat stability of reducing substances in the urine 
and of ascorbic add. 

The behaviour of l*ascorbic acid and chemically related compounds in 
the animal body.—Antiscorbutic activity in relation to retention by the 
organism, S. S. Zilva (Biochem. Jour., 29 (1935), Xo. 7, pp. 1612-1616, fig. i).— 
In this investigation 45 or 60 mg of Z-ascorbie acid and a number of related 
compounds were introduced, under novocaine, directly into the jugular vein of 
guinea pigs which had been fed scorbutic diets for from 5 to 8 days. Twenty- 
four hr. after the injection the animals were killed and the small intestine, large 
intestine, liver, adrenal, and the remaining carcass were analyzed for ascorbic 
add. 

The guinea pigs receiving ^asco^bic add had a vitamin C distribution among 
the tissues similar to that of controls fed on mixed diets. The same selective 
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fixation in various organs was usually found in all animals whether they 
obtained the vitamin from food intake or by synthesis. Two of tlie compounds, 
(^‘gluco'aseorbic acid and d-galacto-ascorbic acid, had no antiscorbutic activity. 
The cZ-arabo-ascorbic acid, active, filled an intermediate position between 
Z^ascorbic acid and the inactive d-gluco-ascorbic acid and d-galacto-aRcorbic add. 
The ^gluco-ascorbic acid was found to be loss than active. Both d-arabo- 
ascorbic acid and 7-gluco-ascorbic acid were “fixed * in the f issues, indicating 
their antiscorbutic activity. The amount excreted in the urine was inversely 
proportional to the degree of antiscorbutic activity. This evidence was partly 
explained by the differential fixation of the various acids by the tissues. 

“It seems that the general results justify the assumption that the antiscorbutic 
activity of these chemically related compounds is connected with their capacity 
of being ‘retained’ by the tissues of the animal organism.” 

The behavior of l-ascorbic acid and chemically related compounds in 
the animal body.—The infiuence of generalised ether anaesthesia on their 
nrinary excretion, S. S. Zilva (BiocJiem. Jou7\, 29 (1935), No, 10, pp, BSW- 
2368). —^This investigation confirmed the results noted above and showed the 
effect of general anesthesia on nrinary excretion and tissue fixation of ascorbic 
acid. The average urinary output of ^a&colbic acid was 12 mg when 50 mg was 
injected under local or no anesthetic and 24 mg when tlio same amount was 
injected under general anesthesia. The output of d-arabo-ascorbic acid was 
16 mg when injection was done under local or no anesthetic and 2G mg under 
general, of d-gluco-ascorbic acid 29 and 33 mg, and of d-galacto-ascorbic acid 
25 and 32 mg, respectively. The general anesthetic did not prevent fixation of 
the vitamin in the tissues as shown by values in an accompanying table. 

The reversible inhibition of jS-malt-amylase by ascorbic acid and related 
compounds, C. S. Hanes (Biochem, Jour,, 29 (1935), No, 11, pp. 2588’-^60St 
figs. 5). —“In the present investigation the observation of Purr [B. S. B., 73, 
p. 729] that i5-nialt-amylase is strongly inhibited by reduced ascorbic acid has 
been confirmed. Moreover, evidence has been found which suggests that the 
effect can he attributed to the presence of the dienol grouping in the vitamin 
and that it is not due merely to the reducing i)roporties of this grouping, since 
(1) two other dienol compounds, dihydroxymaleic acid and reductone, exert the 
same type of inhibition, and (2) the inhibition by a dienol compound is roversed 
not only by oxidative destruction of the dienol grouinug but also by the addi¬ 
tion of a variety of other reducing substances including hydrogen cyanide, 
sodium hydrosulfite, and several siilfhydryl compounds. Tills latter effwt, the 
reversiil of dienol inhibition by other reagents of a reducing character, even 
though the actual mechanism of this reactivation remains obscure, would seem 
to exclude the possibility that the effect of the vibanin and the other dienol 
compounds is due merely to their reducing properties. 

“The results . . . thus suggest that the inhibitory action on jS-malt- 
amylase is of the nature of a specific effect, and they accordingly lend plausi¬ 
bility to the view that the vitamin function of ascorbic acid may be related to 
its ability to function as a regulator of enzyme activity within the cell.” 

The efi'ect of desiccated thyroid, a-diuilrophcnol, and coitical hormone 
extract on the vitamin G content of some organs of the guinea pig fed 
graded doses of ascorbic acid, J. L, Svusbely (Jour. Biol, Ghcrn,, 111 (1035), 
No. 1, pp. 147 - 154 , fig. l).—ln this study guinea pigs were fed the Sherman 
scurvy-producing diet to which wei-e added different amounts of ascorbic acid 
and, in addition in certain cases, desiccated thyroid, a-dinitropheuol, and cor¬ 
tical hormone extract. At definite intervals the animals were etherized, the 
degree of scurvy cstiuiated, and the vitamin C content of the adrenals, liver, 
and spleen determined by 2,0-dibromophonolindopheiiol titration. 
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The af^corbic acid prepared from Ilungarian red i»epper 2 yr. previously was 
found to be potent. The vitamin C content of the adrenals and liver depended 
upon the amouiil of ahcorbie acid f<Hi. The amount in the spleen remained 
fairly eorstant. On the thyroid diet the vitamin C values were appreciably 
lower, indicatIn$^ Unit the increased metabolism utilize<l more \itainin O. This 
diet with hicfh ascorbic acid intake improved the general vitality and appear¬ 
ance of the animals. Cortical hormone extract did not prevent scurvy and 
requirisl an adequate amount of ascorbic acid for its utilization. Dinitrophenol 
did not prevent scurvy and did not appear harmful when f(Hl at 4 mg. i>er 
kilogram of body weight. 

Antiscorbutic value of lucerne, D. F. Llvy and F. IV. Fox {BiocJitm, Jour.t 
29 (19JS), No. PP- 88^888, fig. i).—Alfalfa grown in South Africa w^as found 
to he rich in vitamin C, as was shown by the reduction method of dichloro- 
phenolindopheiiel and animal experiments. Young shoots and lea\Gs were 
somewhat richer than wlien the plant reached Uio flower stage. The anti¬ 
scorbutic value raindly diminished when the plants were allo\ved to wilt and 
become yellow, but was only slightly altoicd after cooking and drying. 

The prophylactic value of vitamin D irradiated and vitamin l> yeast-fed 
milk, R. 0. Eley, K. 0. A"oqt, and M. G. Uendlbson (New England Jour, Med,, 
215 (1926), No. 3, pp. 110, 111). —^This study was made during the months of 
January through May lOHS on 26 infants from 2 to 12 weeks of age at the 
beginning of the study. Thirteen received irradiated milk contaming 
Q. S. P. vitamin D units and 14 vitamin D yoasl-fed milk eoutninbig 4512 
U. S. P. units per quart. Only C of the infants had received any antirachitic 
substance before the study was undertaken. The results showt'd (hat both 
milks protectiHl the infants against rickets determined either clinically or by 
roentgen-ray examination. 

Relation of rickets and vitamin D to the iucidence of dental caries, 
enamel hypoplasia, and malocclnsion in children, D. H. Sheieling and G. M. 
Andkrson (Jour. Awer, Dental Assoc., 3.7 (1936), No. 5, pp- 840-^J^6). — Of the 
270 children studied with respect to dental caries, enamel hypoidasia, and maloc- 
elnsion, 126 had rickets in infancy and early childhood; 150 had received vitamin 
D and had not had rickets ns shown by roentgen ray films. Of the lirst group 
42, and of the second gi'oup 27, were over 6 yr. old. Evidence indicated that th(* 
incidence of dental caries was approximately the saine for the rachitic group 
and for the group receiving vitamin D, and was greater iu white than in colortnl 
children regardless of tli(» absence or presence of ricla^ts during infancy 
Enamel hypoplasia wms found more often iu children with a past history of 
rickets, but this condition bhow<'d no relationship to caries. Malocclnsion w)s 
more common in tin* rachitic group. 

Homo physiological rcsp<m.sc.s to vitamin K feeding, A, J. T*Acmi (/l(. 
State Acad. SoL Ttans., 28 (1933), No. 2, pp. /?>, 126). —^Thi'j psipcr reports 
briefly the findings of over 7,0(iO vitamin B experiments on rats fed on a basal 
diet containing rofliunl linsoed oil and supplement oil with vitamins A, B (c<ym 
plex), and D. The source of vitamin E was cold pros^-ed wheat germ oil. 
liitters fathered by rats fed on vitamin E-low diets wore small in number and 
showed a sox ratio of 80 males: 100 females. Litters fathered by rats fed on 
vitamin E-rich diets were normal in number and had a sex ratio of 110 males: 
100 females. When both males and females wore on a vitamin E-rich diet, the 
littezs were normal in size and number and the sex ratio was ISO males: 100 
females. A brief discussion of these flndings pointed to a difference in viability 
of the sex-determining chromosomes duo to nutritional changes in vitamin E in 
the nuclear material surrounding them. 

Observation on food allergy, O. Swinepobd, Jb. (Jour, Amor, Dictet. Assoc,, 
11 (1935), No- 8, pp- 222 -227),—This is a general review of the causes and treat- 
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m^t of food all#*rgy, with special reference on the cooperation a dietitian can 
give in its management. A diagram shows the mechanism by which certain 
substances reach tissues and cause symptoms indicative of allergic disease. 

TEXTILES AND CLOTHING 

An improved method for conv^^rting an observed skein strength of cotton 
yarn to the strength of a specified yarn count, M. E. Campbell (17. 8. Dept. 
Agr. Circ. 413 (1936), pp. 19, figs. 5).—The degree of variability in si/o of cotton 
yam and the consequent need for a method of converting skein strengths to 
those for a specified or nominal size are discussed. The results of most 
spinning tests, according to a survey of literature, arc converted or corrected 
by one of two methods, both based upon the assumption that within sulRciently 
wide limits skein strength and size are inversely proportional. Discrepancy 
between this assumption and the actual fact is demonstrated graphically. An 
empirical formula based upon results of more tlian 70 000 individual skein tests, 
made in cooperation with Clemson Agricultural College, by the use of which 
yarn strengths can be converted to those for specified sizes with due regard 
to the true relations of skein strength to size, Is as follows: 


Ci8i—iC»—Ci) (21.7) 



Oi being the observed count, the specified or nomimil count, 8t the observed 
skein strength, and 8t the converted skein strength. The formula also is 
adapted to estimation of probable strengths of yarns of various sizes, using 
observed strength and size data for one particular count as a basis; it provides 
a means of placing test results of different spinning laboratories on the same 
count basis, permitting direct comparisons; and it permits economies in 
spinning tests by spinning only extreme counts and interpolating for mid- 
counts. The conversion formula can be applied also to combed yarn data 
with equally satisfactory results. Indications are that a formula developed 
by the same principle should be applicable to results of single-strand tests, A 
sample table, adapted to mill and laboratory use where much test work is 
conducted on a few counts of yarn, is shown, and alignment charts for the 
quick solution of the formula are presented. 

Laboratory report on tests to dletermine causes of stretch and slippage 
of yams in certain wool and silk fabrics, K. Cbanob, E. ]McFadd]<n, and 
L. Fryer (loioa State Col. Jour. SoL, 10 (1936), No. 3, pp. 317-339, pi 1, figs.lt ).— 
Bight dyed woolen, six pure dye silk, and six weighted silk fabrics wore 
(htomically analyzed and subjected to physical tests. The weight, width, and 
thickness of the fabric, number of yams ixsr inch, yarn twist, folding endur¬ 
ance, and breaking strength were determined. In samples of the fabrics, xnbiin, 
french, and flat-fell seams w-ere run in both warp and filling directions. Tlie 
fabrics were subjected to eight launderings, following the method given by the 
American Association of Textile Chemists and Colorists, and to eight dry 
cleanings. The above tests were repeated four times during tho laundering 
and cleaning processes. 

Laundering and dry cleaning affected elongation of the yam in all of the 
test fabrics. The woolen fabrics showed the greatest shrinkage during the first 
two launderings. The Hajah silk sample showed practically no shrinkage after 
dry cleaning. In general more shrinkage was produced by the laundering 
methods. The silk crepe fabrics weighted with lead, tin, and a combination 
of lead and tin showed proportionately less shrinkage and loss in breaking 
strength after laundering and dry cleaning. The zinc weighted sillt crepe dem¬ 
onstrated the least amount of shrinkage and loss in breaking strength. No 
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correlation was found between tbe amount of weighting and the stretching of 
the fabric. The yams in both weighted and unweighted flat crepe, having fine 
filling yarns and no twist in the warp, slipped at the seams, whereas the twill 
weave silk fabrics broke above or below the seams. The highest breaking 
strength and lowest elongation weie registered in the fabrics which had flat-fell 
seams. 

The resiiUs indicate that the most important factors in increasing the slip¬ 
page of yarns and elongation of the fabric are lack of balance of yarns in a 
fabric, a small number of yams to the inch, lack of yarn twist, great variation 
in yarn count, and the seaming of fabrics. 

Physical and chemical properties of some turkish towels, M. B. Hays 
and R. E. Elmquist {Jour. Home Econ.^ 27 {1035), No. 9, pp. 5S7-592).—^ThiS 
paper from the U. S. D. A. Bureau of Home Economics reports the various 
physical and chemical characteristics of 37 pairs of cotton turkish towels pur¬ 
chased on the Washington, D. C., retail market during the spring and summer 
of 1934. 

The towels, which wore the products of nine different mills and representa¬ 
tive of the choice available at the time, were 22 by 44 in. in size, and cost from 
14 ct. to $1.50 each. Divided into 4 types according to the ply of the ground 
warp and the ratio of the number of ground to pile yarns, the majority were 
types 1 and 4, with the low-priced towels under type 1, the high-priced ones 
under type 4, and medium-priced ones included in all 4 types. 

All the towels were found to be plain 3-pick terry weave with the exception 
of 2, a rib and a novelty pattern. The usable drying surface of the same sized 
towels varied from 899 to 1,172 sq. in., depending upon the amount of plain 
woven fabric forming the border. A tendency toward longer loops, higher 
values for thickness, and weight per square yard were apparent as the price 
of the towel increased. Type 1 towels were weaker than (he others in breaking 
and bursting strengths. The water absorption was reduced as the ply ground 
warps and number of threads per inch increased, resulting in a higher average 
absorption value for type 1 than for type 4. 

There was a tendency for the higher priced towels to give a more nearly neutral 
pH value, indicating a careful finishing process. The towels reacting alkaline 
gave a low average value for their copper number and methylene blue absorp¬ 
tions. The average fluidity values were approximately the same for towels with 
an acid and an alkaline reaction. 

^‘The physical properties of these towels tend toward higher values as the pur¬ 
chase i»ricc increases. Constmetion type 1, with the lowest average price, is also 
lowest in all properties except water absorption. Type 2, the next in price, is of 
medium weight and high in strength as well as absorption. Type 3 Is high in 
thickness, weight, and absoiiition, but of medium strength, while type 4, which is 
low in water absorption, is high in all other properties. . . . The wide ranges 
found for the physical and chemical properties indicate that towels might be 
graded in some way similar to that used now by one large retail store in grading 
blankets for warmth and durability.” 

' inSGELLANEOirS 

Forty-eighth Annual Report [of Georgia Station], 1936, H. P. Stuoket 
{Georgia Bta. Hpt. 1936, pp. 49, figs. 18). —^The experimental work not previously 
referred to is for the most part noted elsewhere in this issue. Data on the 
ascorbic acid content of turnip greens and their juices are also included. 

[Index to Wyoming Station publications], M. La:mb {Wyotning 8ta. Xfidew 
Bui. H (1936), pp. 40).—This lists all bulletins and annual rci)orts and certain 
other publications of the station, and indexes Bulletins 188-217, reports 42-45L 
and Circular 26. 
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Nevada Station.—^Dr. J. E. Church, nieteoroloi^isl, and Carl Elites, assistant in 
meteorologj', represented <he station at the 10.‘»0 sessions of the* Imoniatiomil 
Assmdation of Scienitfie Hydrology at Edinburgh. An Inlerniilioual Coiuinls- 
Sion on Snow held its first meeting at that lime, and Dr. Cliuroli was roeleetisi 
president in preparation for a prospccthe meeting in Washington, D. O., In 
1939. 

Tennessee University.—^A P. W. A. allotment of $53,181 for a three-story 
fireproof wing to the home economics building is announced. This will relieve 
existing congestion by pro\iding new quarters for the nursery school. Jean¬ 
nette Biggs has been appointed associate professor oL uutritiim; Marian G. 
Heard, assistant professor of craft design; Clara Dodstm, instructor In clothing 
and art; and Agnes Nelson, instructor in foods and clothing. 

O. Burr Boss has been appointefl instructor in animal bnshnndry and 
Matthew Sexton Instructor in agricultuial engineering. 

U. S. Department of Agriculture.—^The vacant'y created by the resignation 
as Under Secretary of Agriculture of Dr. Rexford G. Tiigwell t)n DecemlWT 
31, 1936, has been filled by the promotion of Assistant Secretary JM. D. Wilson. 
Harry L. Brown, director of agricultural extension in the Georgia (^olloge, has 
been appointed Assistant Secretary of Agriculture. ElTccdive January 1, 
1987, the Resettlement Administration has been transferred to the Depart¬ 
ment by Execnti\e Order, and Dr. W. W. Alexander, departmental adminis¬ 
trator since 1£85, has been appointed Admini'^strator. 

A departmental committee on Federal-State Relations on Agricultural Activi¬ 
ties has been established. The membership of this commit lee as announced 
under date of December 31, 1930, is as follows: Under Secretary M. L. Wilson, 
chairman (with R. M. Evans, alternate), M. S. Eisenhower, C. W. Warburtoii, 
Thomas H. blacDonald, W. A. Jump, J. T, Jardine, and Reuben Brigham. 

Dr, Frederick V. Covillo, priiicipal botanist and acting director of the Na¬ 
tional Arboretum, died January 9. Bom in Presttm, N. Y., ou March ‘JKl, 1867, 
he was graduated from Cornell University in 18S7, later retM'iving the honor¬ 
ary D. Sc. degi*eo from George Washington Uniiersity in 1021. After a few 
months ns instructor in bi.tany at Cornell he came to the Deparliueut as a'^-si.st- 
ant botanist in ISSS and vas continuouhly associated with it thereafter. He 
was most widely known for his work on the domesticalion and iiii]>ro\ ement of 
the native blueberry, soil acidity as a factor in plant distribution, and the 
influence of cold in stimulating the growth of plants. ITc was also honorary 
curator of idants in the National Museum and connected with many other 
organizations. In 1903 he served as president of the Botanical Society of 
America and vice president of Section G (Botanical Sciences) of the American 
Association for the Advancement of Science. 

Oberly Memorial Prize.—This prize (E. S. R., 50, p. 900) will be awarded 
this year in the sum of $100 for the best bibliography submitted in the field of 
agriculture and related sciences. Four copies of each bibliography entered 
should, before March 31, 1937, be in the hands of the chairman of the Oberly 
Memorial Fund Committee, Gilbert H, Doane, Director of University Libraries, 
University of Wisconsin, Madison, Wis, 

432 O 



EXPERIMENT STATION RECORD 

VoL. 76 April 1937 No. 4 


FIFTY TEARS OF FIELD EXPERIMENTS AT WOBURN 

Despite their limitations, field experiments designed to test the 
effect upon the crop of applications to the soil have been among the 
earliest and most generally utilized methods of investigation in the 
experiment stations and other agricultural research institutions. 
Much thought has boon given to improving their technic and to inter¬ 
preting the voluminous data which accumulate during their progress. 
Wide differences of opinion have developed as to tlieir intrinsic value, 
tlie length of time for wliich their continuation is Marrnntod, and 
otiior details associated udth (heir planning and management. 

Enlightemnent on many of these points is afforded by a iwent 
report issued by Sir John Eussell and Dr. J. A. Voelcker as one of 
tlie Rothamsted Monograplis on Agricultm'al Science and entitled 
Fifty Years of Field Experiments at the Woburn Experimental Sta¬ 
tion. This volume covers the period from 1876 to 1926, and deals 
with an institution founded primarily to obtain authoritative infor¬ 
mation by field experimentation along closely restricted lines. 

Tlie origin of the Woburn Station had to do with the relations of 
landlord and tenant in Great Britain. Prior to 1870 farmer's quitting 
their holdings, either voluntarily or at the request of tlie landloril, had 
no legal claim to compensation for any improvement which they had 
brought about in the soil, although alloAvauco was fmpiently made 
on the basis of the tenant’s I'ecent expenditures for feeding stiiffb. 
The Irish Land Act of 1870 and the Agricultural Holdings Act of 
1876 establislied tlie legal principle of compensation for improve¬ 
ments, the latter act ^cifically taking into account the enhancing 
of fertility due to the feeding of “cake and com.” 

In neither act, however, was there a definition of unexhausted value 
or any formula whereby tlie value could be determined. Sir John 
Lawes, then operating the Bothamsted Experimental Station, pro¬ 
posed an adjustment based on the composition of tlie feeding stuffs. 
A table which he prepared afforded a scientific basis for the evalua¬ 
tions, but it was criticized on the ground that many of his values 
were too high, and it did not find immediate or universal acceptance. 

122445—87-488 
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Field ex^rimChts,' i^artially conducted, Wei'S believed to bo the 
solution of the controvert, and the Woburn Experimental Station 
came into being when an estate of 131 acres in Bedfordshire was 
offered by the Duke of Bedford and maintained by him for many 
years for experiments under the direction and management of the 
Eoyal Agricultural Society. 

The original inquiry was limited to the mannrial problem and to 
two feeds, decorticated cotton cake and maize meal. Sixteen acres 
were laid off in 4-acre plats under a four-course rotation. The cake 
and meal, differing widely in nitrogen content, were fed to bullocks 
under cover and to sheep folded on grass and clover. The manurial 
effects on the succeeding crops, roots after the manure and wheat 
after tlie folding, were compared with the gains from the use of 
artificial fertilizers supplying equivalent amounts of nitrogen and 
phosphorus. 

Some changes wMe made as the work went on, but the general 
plan was adhered to for 50 years and as adequate a statistical analysis 
as seemed feasible was attempted. Unfortunately the results of this 
long-time inquiry proved unexpected and in many respects thus far 
unexplainable. Although, as the authors state, “it is universally 
acknowledged by practical men that cake feeding enriches the land 
more than the feeding of corn,” “tlie experiments have entirely failed 
to show any marked superiority of cake feeding over com feeding 
on this soil. . . . Much more nitrogen has gone into the land by 
the use of the cake than by that of com, and yet for some reason oi 
other it has not become available.” 

Tlius the immediate problem of compensation to tenants has 
“proved more difficult than was expected, and even after 60 years of 
work it remains uncertain whether any rigid basis of compensation 
can be drawn up. In practice valuers exercise conmderable discretion 
and judge of tlie fertility of the soil from the crops rather than from 
what the farmer has put into the land, although account is taken of 
this as of all otlier relevant considerations.” 

Other matters have also been studied at Woburn, and for some of 
these also the results have been indecisive or negative. These find¬ 
ings are analyzed and frankly discussed. In the words of a review in 
Nature^ “one great lesson from the book under notice as a whole is 
the fact that the conduct of field experiments is by no Tnaa.'nR the 
straightforward procedure that it was thought to be at the timA the 
Wobum experiments began. The necessity for statistical treatment 
of results was not thought of in those days, and consequently, even in 
the continuous barley and wheat experiments, the dasign of the 
experiment has been such as to limit what the statistadan cmi do with 
the results. This is a fact which is fully admitted by the authors, 
who also point out that another lesson from these experiments is that. 
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once a continuous experiment has been designed, modihcatious at a 
later date sliould be avoided.” 

Still another difficulty has been the serious variation in the Wobuin 
soils. The plan of the experun@ats, we are told, “was almost the per¬ 
fection of the old method of single plats systematically aiTanged. It 
is admirable for demonstration of ascertained facts. Unfortunately 
h takes no accomit of differences in tire nature of tlie soil and the 
subsoil; it assumes that these are equal over the whole area; it 
assmues also that differences resulting from different ti*eatment of 
the various parts of tlie area prior to the commencement of the exper¬ 
iments will not long continue. Both assumptions are now known to 
be false; soil and subsoil are not uniform, and some of tire ci*op 
results, if acceptable at all, show that comparatively small differences 
in treatment maintained only for a few years produce remarkably 
Iteisistent effects.” 

In spite of these rlisadvantages, Sir John Bussell makes it plain 
that many valuable results have emerged. “The genei-al need for 
nitrogenous fertilizer whether tlie soil be light or heavy, the need 
for lime when sulfate of ammonia is used fi-equently, the fact tliat 
gi-een manuring is by no means a trustworthy practice but is liable 
to break down badly even on soils where it w'ould be most expected 
to do well, the serious losses incurred in using farmyard manui’e 
and in folding cake on the land—^these and many other results have 
been definitely established. Further, a number of problems are raised 
of considerable interest in agricultural science and practice, and 
although the data, for the reasons stated above, give no clear answer, 
they furnish indications whirii subsequent experimentei’s will be able 
to utilize and to develop.” 

As the review points out, “in a certain sense this book is the story 
of failures.” From a broader point of view, however, it is imex- 
peotedly I'ovealing and encouraging. We are still largely dei^ndeut 
upon empirical experiments in order to determine the effect upon the 
pla<it of any specific treatment of the soil, and much mol’s is now 
known than formerly as to the conditions imder which success in 
such experiments is probable. For tliese and other reasons, we may 
concur in concluding that “everyone interested in field experiments 
will be grateful for this book and for both the positive and tlie 
negative results of the Woburn experiments. They each have their 
value, and whatever may be the future of Woburn, the work already 
carri^ out there will certainly remain classical.” 
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Studies on toxic wheat grown on soils containing seleninxn, M. J. Horn, 
B. M. Nelson, and D. B. Jones {Cereal Chem,, IS (1986), No. 2, pp. 126-189, 
ftge. S),—The authors of this contribution from the U. S. D. A. Bureau of Chem¬ 
istry and Soils determined by means of feeding experiments that the solenifer- 
ous toxic principle is not appreciabls^ soluble in water, in alcohol, or in ether, 
and that when the toxic wheat is milled hi to flour, bran, and middlings, the 
selenium compound is not appreciably concentrated in any one of those milling 
fractions. When flour from the toxic wheat was ashed at a mullle-furiiacc 
temperature which was not allowed to exceed 500® 0., the ash, added to the 
basal diet in a preparation equivalent to 80 percent of the toxic flour, did not 
show a toxicity equivalent to the corresponding dosage of the flour. 

Feeding experiments with the starch-free gluten from the toxic flour “indi¬ 
cate that the toxic principle of the flour is resident entirely in the protein 
fraction.” The wheat contained 10 p. p. m. of selenium, the gluten 90 p. p. m. 
The gliadin was found to be as toxic as the gluten. 

When gluten from a flour containing from 15 to 18 p. p. m. of selenium was 
hydrolyzed with 40 percent sulfuric acid and the dicarboxyllc amino acids 
(glutamic, hydroxyglutamic, and aspartic acids) were isolated, this fraction, 
amounting to about 40 percent of the gluten, showed no toxicity in feeding 
experiments and no selenium content in chemical tests. By means of the butyl 
alcohol extraction of the monoamino-monobasic acids it was shown that the 
diamino acids contain little, if any, of the selenium compound. Fractional 
crystuUizatiou of tlie monoamino-monobasic acids concentrated the selenium 
compound in the leucine fraction (leucine with some valine, plicnylnluuine, and 
traces of other amino acids). “In one experiment, a small fraction was 
' obtained wliich contained as much as 2 percent of selenium." 

Other observations indicative of the nature of the solonimn compound are 
described, in part, as follows: 

“The organic selenium compound is quite stable. There are no Indications 
of decomposition when it is heated to boiling with 35 percent sulfuric acid or 
20 percent sodium hydroxide. It is apparently an organic hydrolytic product 
of the protein, splitting off in much the same manner as the amino acids. 
I/ike the amino acids, the selenium cannot be removed from the uuhydrolyzed 
gluten by water, but after hydroly^s it is readily soluble in water, dilute 
acids, and alkalies. ... It is insoluble in the common organic solvents such 
as ether, chloroform, carbon disulfide, ethyl acetate, benzene, alcohol, and 
acetone. Addition of hydroxylamine or sodium sulfite to aqueous solutions of 
the selenium-containing fractions does not throw out selenium, as happens in 
the case of many inorganic selenium salts. 

“In general, its properties are very similar to those of the amino acids. 
It is precipitated along with amino acids when they are thrown down from their 
solutions as salts of certain metals commonly used for the precipitation of amino 
«acicls. Hydrochloric acid seems to convert the selenium compound into a form 
436 
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soluble in other. This was observed when hydrochloric acid was used to 
liydrolyze the ftluton. Extraction of the Irnmin with other removed a small 
riuanlily of material coutainiug selenium. When amino acid fractions contain¬ 
ing selenium were cslerified by heating with hydrochloric acid and alcohol, 
selenium was found in the other soluble part of the cstorifiod product. . . . 

“We are not sure whether the compound has an amino and a carboxyl 
group. In one experiment, working with a small fraction which contained a 
large amount of selenium, wo were able, by condensing it with potassium 
oanate in alkaline solution, to obtain a hydantoin in the form of what 
appeared to ho homogeneous crystals, which contained selenium. The formation 
of hydantoins is a characteristic property of a-amino acids. However, the 
reaction was carried ont on a small quantity of material, and the experiment 
should be repealed and confirmed before final conclusions can be safely drawn.” 

Measurement of respiration in flour, E. B. Wobking {Cereal Clmn,, 13 
{1936), No. 2, pp. 234-236, fig. 1). —^Por the purposes of an investigation in prog¬ 
ress at the Kansas Experiment Station, the author devised an auparatus by 
means of which the minute daily carbon dioxide production of a 250-g sample 
of Hour can bo determined. This Is done by carrying the carbon dioxide in 
a current (»f purified air, which is first passed through a sulfuric acid solution 
having a vapor pressure slightly above that of the flour under investigation, 
into a standard solution of barium hydroxide contained in an absorption tube 
so constructed as to permit the tomporar 5 ^ withdrawal at any time of a part 
of the absorbing solution into an attached conductivity cell, from the reading 
of which the quantity of eaibon dioxide absorbed may be calculated. 

It is noted that “the daily production of carbon dioxide per 100 g of flour 
at 25® 0. was approximately 0.002 mg, and at 35® approximately O.OOC mg. 
Expressed in cubic centimeters, that corresponds to about 0.001 and 0.003 cc, 
respectively, of carbon dioxide produced by 100 g of flour in 1 day, a quantity 
too small for convenient volumetric measurement.” 

Varietal and regional variation in durum wheat starches, G. E. Mangels 
{Cereal CJicm., 13 {1936), No. 2, pp. 221-233, figs. 4). —^Using 0.1 M sodium 
hydroxide, 1,25 m potassium thiocyanate, and 4.5 m urea as cold gelatinizing 
reagents, and viscosity measurement methods already described by him 
(B. S. H., 73, p. 295), the author of this contribution from the North Bakota 
Experiment Station studied the behavior of the starches prepared from 12 
sjmiplc's of wheat representing 5 varieties of durum for the 1933 crop. The 
ash, phosphorus, au<l nitrogen contents of the purified starches w^ere also 
taken into consideration, together with the j-uscc^pUhility to malt diastase. 

“The properti<‘s of dunnii wheat starches show both regional and varietal 
variation. Tliere Is some indicatitm that low i)hosi)horus content may bo 
assooiatod with high susceptibilily to diastase, but the <Iata are not consistent. 
There is a relationship between viscosity with NaOH solutum and suscepti¬ 
bility to diastase, but viscosity with KONS or urea solutions or with heat 
gelatinized preparations evidently has no relation to diastatic susceptibility. 
Viscosity with KONS solution compared with viscosity of urea and heat 
gelutlnizt'd preparations shows significant correlation, hut viscosity with NaOH 
solution is not significantly correlated with viscosity of other preparations.” 

Bound water in bread making, A. G. Kuhli^cann and O. N. Golossowa 
{Cereal Cliem., 13 {1936), No. 2,pp.202-31’7,iig8.3). —The authors discuss such 
various pr(»cedures for detennining colloid hound water as the dilatometric 
method, methods involving calorimetry, cr.voscopic methods, a reCructometric 
method, and a polarimetric method. By special modifications they adapted 
a refractometric procedure to the determination of the water-binding capacity 
and of the actual bound-water content of flours, doughs, and breads, and they 
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Import in some detail tlie comparative results obtained in tboir study of soy¬ 
bean, rje, corn, durum wheat, soft wheat, and potato flours. 

The mechanism of gas production in dough fermentation, A. G. Si^rpsoN 
{Cereal CTiem,, 13 {1936), No. 2, pp. 140-152, fig. i).—The author found that 
when the quantity of yeast used is about 2 i>ercent, or over, on the basis of tlie 
quantity of flour, no growth occurs; that the rate of gas evolution from a dough 
Increases steadily as fermentation progresses, the increase being the greater the 
lower the original percentage of yeast used; that the more rapidly yeast grows 
in a dough, the more rapid is the rate of gas evolution in proportion to the 
actual quantity of yeast present; and that “the general phenomena of gas evo¬ 
lution in fermenting doughs are essentially the same as in fermenting sugar 
solutions supplied with yeast nutrients.” 

Nitrogen distribution in human placental globulin, J. S. Dsaoe suid W. M. 
Saindsteom {8oc. Expt. Biol, and Med. Proc., $4 {19S6), No. S, pp. 876, 377 ).—^An 
investigation carried out at the Minnesota Experiment Station indicates that 
the nitrogen distribution in placental globulin is very similar to that found by 
others in human serum globulin, in the globulins of normal and of colostral 
milks, and in the globulins of animal sera. 

‘‘This comparison is based largdy upon the values for ammonia and arginine 
which are determined directly and with reasonable accuracy. With the ex¬ 
ception of cystine, which is present in smaller quantities, the remaining bases 
also agree closely. The analysis of whole placental tissue, however, presents an 
entirely different picture due to other constituents.” 

Biological stains, H. J. Conn {Geneva, N. Y.: Comn. Standardization Biol. 
Stains, 1936, 3. ed., rev., pp. 276, figs. 5). —^The present edition adds descriptions 
of 2B new stains to those included in the second edition (E. S. B., 62, p. ail) 
and continues the policy of the second edition in giving the directions for some 
of the more important staining procedures. A few more of these methods have 
been added, but their number “is limited, because of the policy of including only 
those methods tried by members of the Stain Commission and known to give the 
results for which they are intended. It is not intended even in future editions 
of the book to expand it into a laboratory guide in microtechnic, but to keep it 
primarily a description of stains and of ax)proved staining procedures.” 

The physical chemistry of silver staining, L. ZoN (Stain Teofmol., 11 (1936), 
No. 2, pp. 53-67, pi. 1. figs. 2). —In an investigation carried out at the University 
of Minnesota it has been shown that silver deposition plays a part in silver 
staining, and it was found that the rate of reduction of silver within and on 
histological structures is an important factor. 

Some factors controlling the rate of redaction, such as the adsorption of 
silver hydroxide and ammonia, the aiflnity of silver for proteins, and the pro¬ 
tective power of the gel structures are pointed out. Applying the information 
obtained to the silver staining technics, the author developed two methods, one 
making use of piperidine instead of ammonia, the other carrying out the reduc¬ 
tion in the presence of the silver solution to facilitate deposition. 

Soil and plant material analyses by rapid chemical methods, F. E. Hakce 
(Sanmii. Planter^ Bee. lEcmaH. Sugar Planters^ flffa.], 40 (1936), No. 3, pp. 
189-4t99, pis. 3, figs. 40; also Hawaii. Sugar Planters^ Sta., Apr. and Ohem. Bui. 50 
(1936), pp. 189-299, pis. 3, figs. 46).—The author discusses the development of 
rapid chemical methods for determining nutrients available in Hawaiian soils, 
for the determination of nitrogen, phosphorus, etc., in cane and in sugar industry 
products and byproducts, and for H-ion concentration measurements (colori¬ 
metric). Rapid chemical methods for determining some components of irriga¬ 
tion and boiler waters are also described. The methods described are intended 
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to provide means whereby workers having little technical knowledge may obtain 
accurate results. 

Toxicology of selenium.—^ni, Determination of selenium in air-gas-dust 
mixtures, H. 0. Dudley {Amer, Jour. Jlyg., (1936), No, 2, pp, 927-236, fig, 1 ),— 
This investigation has shown that “gas-air mixtures containing selenium in 
gaseous form may be sampled and the selenium content determined by bubbling 
the air stream through two gas bubblers, each containing 50 cc of a mixture of 
40-48 percent hydrobromic acid with 10 percent free bromine. Concentrations 
of 0.006 to 0.3 mg of selenium per liter of air have been determined. The method 
is applicable to air containing hydrogen selenide, methyl and ethyl selenide, or 
selenium dioxide. Sampling of dusts for selenium content and weight per unit 
volume of air may be carried out by approved methods. A sintered glass plate 
overlaid by an asbestos mat has proved satisfactory for dust sampling in deter¬ 
mining the amount of selenium in dusts. Such a plate is used to filter air that 
is to be analyzed for gaseous selenium content.” 

The two previous papers of this series have been noted (E. S. R., 74, p. 861). 

Obseirvations on the determination of cuprous oxide as applied to sugar 
analysis, R. A. Stegeman and D. T. Bnglis (Jour. Assoc. Off. Agr. Ohem., 19 
(1936), No, 3, pp, 480^489).—The authors of this contribution from the University 
of Illinois report a detailed comparison of gravimetric methods with methods 
involving quantitative oxidation by permanganate, by dichromate, and by ceric 
bulfate. Particular attention was given to rapidity of solution of the oxide, to 
its titration with various standard oxidizing agents, and to the use of some of 
the more recently proposed indicators. In part, the results were as follows: 

“Dichromate and ceric sulfate proved satisfactory when sufficient time was 
allowed for complete solution of the cuprous oxide in the oxidizing agent. Di¬ 
rect solution of the cuprous oxide in the oxidant eliminated the possible error 
by atmospheric oxidation encountered in other procedures. The end point in the 
permanganate titration was sharpened by the use of orthophenanthroline ferrous 
complex as indicator, but permanganate cannot be recommended as preferable 
to dichromate, although recent work has shown that with care somewhat com¬ 
parable results may be obtained. It is shown that the standardization of the 
permanganate against sodium oxalate is not the principal source of error.” 

“The use of barium diphenylaraine sulfonate or orthophenanthroline ferrous 
complex as indicator for the dicliromate method is suggested. The present high 
cost of coric sulfate and the easy preparation of standard dichromate solutions 
cannot be overlooked.” 

Attempts to establish tlie accuracy of the cuprous oxide estimation by com¬ 
plete reduction of a standard Fehling solution were unsatisfactory. A possible 
explanation for the failure is suggested. Preliminary work on raw sugars 
indicated that although dichromate is less affected than arc the other oxidizing 
agents, none of the oxidation methods can be successfully applied to very impure 
solutions. Conclusions are based on the rapidity of the analyses, as well as on 
the accuracy. 

A colorimetric method for the dletection of tea seed oil in olive oil, J. 
FITBT.SON (Jour. Assoc. Off, Agr. Chem., 19 (1936), No. 3, pp, Basing 

his test upon tlie sterol content of the unsaponifiahle matter in oils, the author 
added chloroform, acetic anhydride, and sulfuric acid to the oil to he tested. 
Tea-seed oil gave a brown color with green fluorescence, the olive oil a green 
coloration. On further adding anhydrous ethyl ether, tea-seed oil yioldc<l a 
deep red color (specific), rapidly fading to light brown, whereas olive oil gave 
a brown color. 

Comparison of methods for the detection of g^tin in dairy products, 
0. S. Febousont and P. A. Racigot (Jour. Assoc. Off. Agr. Ohem., 19 (1936), No* 3, 
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pp. i76-Ji80).—The authors find that “certain soured, cultured, fermented, or 
very old dairy products (including sour cream), witli or without I’cnnet and not 
containing gelntin, become cloudy or give distinct procipitatos on the addition 
of picric acid . , . for the detection of gelatin. In e\cry case, however, the 
character of these precipitates differs from that of the precipitate which picric 
acid produces with gelatin.” 

After a careful comparison with other methods they still prefer the present 
Official picric acid test, which, besides being the simplest, “ap])otrs to be tbe 
most accurate method for the detection of gelatin in all types of dairy products.” 

A colour reaction for the detection and determination of vitajuln I), W. 
Haxden and H. Tzoni (Nature [London], 137 (1936), No. 3474, P- The 

solution of the sterols must be free from all fatty substances, absolutely dry, 
and free from all solvents except absolute alcohol and the three named in tho 
procedure as described. With these precautions “the solution of sterols (dis¬ 
solved in benzene, petroleum ether, or chlorofonn) is evaporated in a tost tube 
to about one-quarter of a cubic centimeter, and 5-10 drops of a 0.1-percent 
solution of pyrogallol in absolute alcohol are added. After heating on a water 
hath, 2-4 drops of a freshly ju’epared 10-percent solution of dry aluminuni 
chloride (sublimed, ‘pro synthesi') in absolute alcohol are added, and the healing 
is continued. If vitamin D is present, a deep violet color appears at the bottom 
of the te«!t tube, reaching its maximal intensity about 4 min. after heating 
started. For tho subsequent calorimetric determination, the product of the re¬ 
action is immediately dissolved in absolute alcohol (lilac-red colored solution), 
and a cnircnt of dry carbon dioxide is blown over the surface in order to prevent 
further oxidation. The test tube is then closed with a rubber stopper.” 

Cholesterol, ergosterol, and lumisterol gave no color reaction. Suprasterol II, 
in the same concentration as vitamin D, gave a fainter tint. A quantitative 
determination could be made by means of a suitable colorimeter. 

Microbiologieal examination of dried foods, J. A. Olaoite (Food Fes., 1 
(1936), No. 1, pp. 45-59).--This investigation of the Massachusetts Experiment 
Station had the object of laying a foundation for a system of methods for the 
bacteriological laboratory inspection of dried food products. “These experi¬ 
ments are presented merely to suggest a possible procedure, withtthe hope tliat 
much more information may be supplied by a number of laboratories and that 
ultimately some fairly uniform methods may bo developed,” 

Of the results obtained in this preliminary survey it is noted, in jyart, Iha^- 
“the number of micro-organisms on dried foods varies from n few thouband 
per gram as a maximum on dried fruits up to several millions per gram on 
dried vegetables. 

“Tests conducted with a small tunnel drier showed tliat artificial drying, 
or dehydration, effectively eliminated yeasts and materially reduced the num¬ 
bers of bacteria and molds on dried fruits. Bschlcrivhia} coJt inoculated onto 
the surface of grapes was destroyed by the drying process. Reduction of tho 
numbers of micro-organisms on vegetables during the drying process was not 
so marked as on the fruits. In fact, dehydration did not completely kill K 
coll, although the blanching process which ordinarily precedes dehydration 
was very effective in ^iminating this organism. 

“Types of micro-organisms found on dried foods were for tho most part 
Gram-positive sporulating bacteria, and molds, although Gram-negative bac¬ 
teria and yeasts were occasionally observed. Lactose fermenters, not of the 

coti type, were found in dried vegetables. 

“Media suggested for a study of dried foods are plain nutrient agar, as 
recommended in standard methods of water analysis [E. S. B, 76, p. 203], and 
tomato agar for yeasts and molds. 
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“The inotliodH used in tliG commorcial dehydration of foods should produce 
a safe product, especially when it is considered that most of these foods are 
cooked before being consumed.” 

Microbiology of merchantable cream-style canned corn, V. M. Michael 
and F. W. TANNhn (Pood JPes., 1 (J036), No. 1, pp. 99-112 ).—Of a lot of 900 cans 
of <onunor<*ially sound corn studied at the University of Illinois, percent 
contained viable micro-organisms. Micro organisms to the number of 250 
si rains wore isolated and studied. No viable colls were obtained from 28 
cans showing the “liard-swell” and “flat-sour” types oC spoihige. Broth cul¬ 
tures of 57 sti’-ains of micro-organisms isolated from corn were allowed to dry 
at room temperature for a period of 9 mo At the end of this i)oriod all strains 
were still liable. 

“The results of this investigation indicate that sound merchantable cream- 
style corn may contain spoilage bacteria. Whether they dcv(*lop or not de¬ 
pends on their temperature relations and the warehouse conditions under 
which the cans are stored.” 

The cause of ‘‘black beets*’: An example of oligodynamic action as a con¬ 
tributory cause of spoilage, E. d. Camerow, J. H. Esty, and O. O. Williams 
(Food Res., I (1936), No. 1, pp. 13-35, pU. 2). —The blackening of canned beets is 
shown to dei)ond mioii the combined conditions of inadociiiale sterilhaation and 
the presence of an abnormally high concentration of iron in the* beet jui<*e, the 
bacteria surviving incomplete sterilization (Bacillus delaniorificans n. sp.) 
being unable to produce the blackening without the high iron concentration. 

“This is the only known example of spoilage in canned foods which is 
dependent upon the oligodynamic action oC a metal. • . . The function of the 
iron appears to be as follows: (1) The initial pH of the beet juice is increased 
tluriiig bterillzatiou. (2) The iron accelerates the growth of the organism, 
and there is a concurrent increase in solution of iron resulting in a continu¬ 
ing increase in pH. (3) During the period oC decline In bacterial populaUou, 
and as the pH is increased, the iron aftects the beet pigment, caushig the 
characteristic result. If tlie pH is subseciuently reduced by delayed acid- 
gaseous fermentation, there is a partial return of the normal red color.** 

Some observations on the freezing preservation of Alderman peas, H. C. 
DimiL, IT. Gampiji«XiL, and J. A. Beriiy (Food Res., 1 (19S6), No. 1, pp. 61-lt ).— 
The iludiugs noted in this contribution from the U. S. D. A, Bureau of Chemistry 
and Soils “arc not intended to bo final statements. I'he youth of the industry 
and of llieso investigations docs not ]K*rmit finality in work or conclusions.’* 
The following form a part of the numerous obscu* vat ions recordcnl: 

“Wiiile the routine short scald by live steam or boiling water 93.3® to 
98.9® 0. (200® to 210® F.) for about 1 min. insures stability in quality of peas 
frozen at about 0* F., it does not apiH'ar to destroy completely such enzymes 
us catalase and peroxidase. Scalded peas, stored at —'9.4® to —0.7® C. (15® 
to 20® F.), slowly develop a yellow color, witliout showing microbial growth. 
If peas are delayed before freezing, micro-organisms apparently destroy the 
green color by acid production. Overcooking may also cause a loss of color. 
Within C weeks raw or improperly scalded peas may develop undesirable 
odor and taste, even at —20.6® G. (—5® F.) storage. . . . 

“Undesirable flavor changes in frozen scalded peas are noticeable soon after 
the detection of the odor. . . . The intensity of both generally increases as the 
storage period is prolonged. These observations emphasize the necessity for a 
better understanding of the enzymatic behavior of peas as a basis for safe 
and improved preservation technic in the frozen-pack industry. 

“No significant histological alterations were observed in tissues of scalded 
peas frozen in air in a wide range of temperatures, extending from —69® to 
—6.7® 0. (-92® to 20® F.)_ 
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“No marked alteratious iii tUe dry matter, carbohydrates, aud ether extract 
resulted from the scalding of peas by live steam or boiling water for the 
customary short periods already indicated. Freezing storage of scalded peas 
packed without liquid at —20.6** and —0.7“ C. (-5“ and 20“ F.) for a period 
of almost a year had practically no ofEect on the dry matter, starch, total sugar, 
acid hydrolyzable polysaccharides, and ether extract. Freezing storage of 
scalded peas packed in 2 percent sodium chloride brine at —20.0“ and —0.7“ (1. 
(—5“ and 20“ F.) i-esulted in considerable losses in (hy matter and total stiaar, 
amounting to approximately 15 percent of the former and about 40 perc(‘at of 
the latter, calculated on a fresh weight basis. 

“Bacteriological studies show that shelled raw peas may harbor 1,000,000 
micro-organisms per gram, and that after about 6 hr. at 21.1® O. (70“ F.) 
the number increases rapidly. While scalding at 93.3® to 98.9®' C. (200® to 
210“ F.) for 1 min. ifiug some 99 percent of the microbial flora, scalded peas 
permit very rapid growth of survivors and spoil fully as readily as raw peas. 
Microbial growth in both raw and scalded peas is largely prevented for 48 hr. 
by a temperature of 0“ C. (32“ F.). The lower limit for microbial growth 
appears to be between —9.4® to —6.7® C. (15® to 20® F.). The usual storage 
temperature for frozen-pack peas of about —17.8® 0. (0® F.) reduces the 
microbial population greatly in a few months.” 

The preservatloiL of grape juice, I, II (Food Res.y 1 (1936), No. 1, pp. 9-^1, 
figs. 2; 87-97).—Two contributions from the New York State Experiment Station 
are noted. 

I. Pasteurization of Concord, grape Juice, 0. S. Pederson. The author studied 
the pasteurization temperatures needed to prevent spoilage by micro-organisms, 
together with certain other ijreventive precautions to improve the quality of 
the juice. 

“Relatively few organisms, primarily molds and bacteria, survive the heating 
of Concord grapes for extraction. A large number of organisms are introduced 
in the pressing operations. These apparently are not the result of growth in 
the juice but are due to contamination from equipment. These organisms, 
which are mainly yeasts, are apparently more resistant to hetit than the yeasts 
natural to the grape. All organisms are killed in the pasteurization before Ailing 
carboys. The juice in carboys is occasionally spoiled by mold growth. The 
source of this contamination may be mold spores on the corks used for closure 
or mold spores on corks which had been putflxed into the carboys when pre¬ 
viously used. The latter source of contamination can be overcame only by 
removal of these corks. The former may be overcome by dipping the corks in 
hot paraffin immediately before use.” 

The author’s Investigations have shown that Concord grape Juice can be 
pasteurized successfully with ordinary precautions “at temperatures consider¬ 
ably lower than those used at present in the industry or In the home. A tem¬ 
perature of 71.1" C. (160® F.) is apparently sufficient, although 73.9® to 76.7® C. 
(165® to 170® F.) would be safer, especially for carboy juice made from Concord 
grapes. The majority of yeasts and bacteria are killed at temperatures w^ 
bdow 62.8® C. (145® F.). The molds are more resistant but are apparently 
unable to withstand temperatures much above 68*3® 0. (155® F.).” 

Lower temperatures used in pasteurization improve flavor, aroma, and color, 
retard precipitation in the Juice, and apparently have other advantages. 

n. Factors controlling the rate of deterioration of bottled Concord juice, 
D. K. Tresi^er and 0. S. Pederson.—Farther work has shown that pasteurized 
Concord grape Juice stored under a high vacuum or in bottles containing sub¬ 
stantially no oxygen undergoes very little change even when esi»osed to light 
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at room teDiporaturf*. The juico in x)artially filled bottles deteriorated rapidly. 
The chanAos noted were the (dondhiA of the juice, a change from bright purple 
red to a brown color, a slow deposition of a brown sediment leaving an amber 
colored Juice, and a loss in aroma and flavor. Those changes occurred more 
rapidly at room temperaluro than at lower temperatures, and light, particularly 
that of short wave length, accelerated them. It is shown that commercially 
bottled grape jnicc has been subject to tbo oxidative changes described because 
the air has not been eliminated from the bottle. It was also found that ConconI 
grape juice which has never been heated does not keep well even though it is 
.sterile and kept in absence of oxygen. 

Heating at 73.0® 0. (165® F.) for 30 min. is shown to be sufficient to destroy 
the micro-organisms in the juice, so that it will keep satisfactorily in bottles 
coiitaiuinA little or no oxygen in the head space. The juice appeared to keep 
equally well in soft glass, hard (resistance) glass, and Pyrex glass containers. 

Vacuum determination in all-glass canning jars, W. A. Maglutn and 0. B. 
Felltces {Food jF?c«., 1 {1936), A^o. 1, pp. 41-4i, fig. I).—An investigation carried 
out at the Alassachusetts Experiment Station has resulted in the development 
of two satisfactory methods for the determination of the degree of vacuum in 
glass-packaged food products. 

In the first of these methods, “a large Mieuum desiccator ... is connected 
with pressure rubber tubing to a vacuum pump. The connections should be tight 
so that a vacuum of 27 to 29 in. can be attained. An ordinary Chapman water 
pumn attacflied to a laboratory water faucet will usually answer the purpose. 
The jar of food with clamps removed is immersed in an open glass vessel which 
contains sufficient water to cover the jar. The vessel with the jar inside is 
placed within the desiccator, the lid of the latter replaced, and the stopcock 
opened. A vacuum gage is connected in the line to indicate the vacuum. All 
connections must be gastight. The air is slowly exhausted. When the vacuum 
inside the desiccator exceeds that in the jar, the glass cover will lift a little, 
allowing bubbles to escape. The vacuum gage is read at this instant 

“Jars to be examined should be run through this process before the rubber 
ring adheres to the cover too tightly, since the rubber rings on Jars of fruil 
which have been canned for a long lime are often difficult to remove.” 

In the second, or “water-displacement method”, the jar “is weighed aftei 
processing. This weight includes the complete container and contents. The Jar 
is then immersed in water in an Inverted position and the seal broken, which 
permits the head space to fill with water in proix>rlion to the vacuum in th(' 
head space. Still holding the jar inverted, the water levels inside and outside 
the jar are made the same, the cap is replaced, the clamps tightened, and then 
removed from the water, wiped off, and reweighed. The difference in weight 
between the second and first weighing gives the amount of water which is 
sucked in. The lid is then removed and the jar completely filled with water, 
including the volume under the glass cover. This weight minus the first weight 
gives the volume of head space, and from the weight .of water sucked in, the 
vacuum can be calculated,” 

AaEICTJITIIBAL METEOEOIOGY 

The 884-year cycle for meteorological forecasts ftrans. titlej, A. Anno 
{Compt, Bend. Acad. Sci. [Perris], 20B {1936), No. 26, pp, 2169, 2110; aba. in iSfet. 
Aba., Sect. A—PT^ys., 39 {1936), No. 465, p. 952).—The author concludes that 
meteorological phenomena are very largely influenced by throe periods—annual, 
lunar, and sunspot—all included in the 334-yr. cycle, and that this period, 
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Loth astronomically and meteorologically, has advantages for predictive pur¬ 
poses over other periods suggested. 

Snnspots and weather forecasting in Canada, A. Thomson {Jour, Uoy, 
Astron. 8oc. Canada, 80 {1936), No, 6, pp, 215-^32, figs, d).—From stiidies extend¬ 
ing over many years, the author concludes that “variations in the period and 
amplitude of sunspot fluctiiations are so great that the number of sunspots 
present a year or so in advance cannot be accurately forecast. Ilem*c seasonal 
weather forecasts based on sunspot numbers are unreliable.” Ho states that 
“precipitation, temperature, and cloudiness at stations along the southern 
border of Canada and thunderstorms at Toronto may be affected by variations 
in sunspots, but records extending from 30 to 80 yr. at these stations are not 
sufficiently long to show it. Temperatures over the prairies are possibly slightly 
lower during years of sunspot maximum, but yearly values in any cycle show 
a random scatter about the mean. The temperature and rainfall departure at 
any station for a particular year of the sunspot cycle varies so irregularly 
from the mean from one cycle to another that it is without value to at tempi 
to use the sunspot variation curve for forecasting weather at stations in 
Canada.” 

Climatic maps of North America, C. P. Beooks, A. J. Connoe, et At. {Catrir 
Jyridge, Mass,: Harvard Univ. Pre^s, 1936, pp, [3], maps 26; ahs, in Boon, Oeogr,, 
12 {1036), No, S, p, 334) .-^Twenty-six climatic maps covering temperature, pres¬ 
sure, precipitation, snowfall, humidity, cloudiness, and frequency of thunder¬ 
storms, prepared for Kdppen’s Handbook of Climatology, are given with de¬ 
scriptive notes on each. The reviewer says: “The value of the publication 
extends far beyond the actual field ot climatology; it may be regarded as an 
outstanding contribution to the geographical knowledge of the North American 
continent” 

The light climate of woodlands, B. J. Saeisbuby {Ber. Schweiz, Bot, Geselt, 
46 {1936), Fcstbwnd Riibel, pp, 1-11, figs. 8).—^From data obtained with two types 
of photoelectric recorders, one using cuprite cells and the other selenium cells (of 
which the former proved superior to the latter for measurement of light of 
photosynthetic significance in woodland growth of various kinds and density), 
the author concludes in geneml that “vegetation that occupips ai’eas where the 
light intensity is low usually consists of evergreen or wintergreen species that 
probably rely on the higher light intensity during the beginning and still more 
towards the end of the ‘light phase’ to carry on their chief assimilatory activity. 
During the ‘shade phase’ these species may perhaps be working at or below the 
compensation point.” 

It is stated that the studies showed not only “the fundamental quantitative 
differences in iUumination which are encountered in the light phases and shade 
phases, respectively, of one and the same community and the striking differences 
of light conditions between different woodland communities, but also [demon¬ 
strated] the significance of such biological features as the periods of assimilatory 
activity, the height of assimilating surfaces, and the importance of the spatial 
structure of the canopy as affecting the frequency and duration of sun flecks.” 

Agricultiiral meteorological studies, J, W. Hopkins {Canada Natl, Res. 
CowncU Ann. Rpt., 18 {1936), pp. 29, 33).—This article deals with studies of 
weather and wheat yield in western Canada, relation of weather to protein con¬ 
tent of wheat, and studies of evaporation as affected by varying meteorological 
conditions. 

On the more fertile soils no statistically significant correlation was found 
between preseasonal precipitation and yield of wheat. On both the stubble and 
fallow plats of the fallow-wheat-wheat rotation, however, increased precipitation 
during the autumn, winter, and spring months was associated with increased 
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jield. The maximum effect of additional rain occurred during June. Tlioie 
was a significant negative correlation between rainfall in the growing season 
and tbe nitrogen content of Marquis wheat. The main eflect was observed dur¬ 
ing May and June, probably due to the fact that additional moisture at this 
time stimulates vegetative growth and thus increases production of carbohy¬ 
drates. Above-average temperatures during July and August were associated 
with the higher nitrogen content, suggesting that the effect of elevated tempera¬ 
ture is to increase the loss of carbohydrates from the developing grain by 
respiration. Variations in evaporation were found to be correlated with tem¬ 
perature differences with a significant additional effect of wind and humidity. 

Inflnencc of meteorological factors on the growth of common clover and 
different pasture grasses [trans. title], G Nilsson-Leissneb (Lmtdfmamien, 19 
(1935), No. 36, pp. 816, 817, flgs. 2; aJ)8. in Ann, Agron. [Ports], n. scr., 6 (1936), 
No. 4, pp. 636, 637 ).—Observations on the influence of temperature, humidity of 
the air, rainfall, and drought on the growth of red clover alone and in mix¬ 
tures with certain pasture grasses such as redtop, red fescue, and timothy 
indicate that high temperature during June reduced the yield and increased 
it during August, these effects being more marked with clover alone than 
with mixtuies of clover and the grasses. High humidity of the air was 
favorable to growth during June, but unfavorable during August. High rain¬ 
fall was not unfavorable during June or August, but was of great value during 
July. Dry weather was not unfavorable to the grasses during June or to 
clover during July, but in August it was without effect. In general the results 
showed the advantage of a mixture of clover and pasture grasses as a means of 
resisting drought. 

Correlation analysis of temperature and moisture in extremely different 
soils and in the air near the soil [trans. title], W. Kkbutz and M. KonwEDEB 
(Deut. Rciohsamt Wetterdienst, Wiss. AdJiandl., 1 (1936), No. 9, pp. SO, figs. 13 ).— 
This is a very technical, mathematical, and graphic study of available facts 
regarding temperature and moisture in relation to development of plant and 
animal life and its adjustment to physical environment, especially temperature 
and moisture, and protection against unfavorable conditions in crop production. 

The authors conclude from their study that by means of correlation and 
porforinanco calculations such at* they propose in this article, it will be po'^sible 
to make predications of value to practical agriculture and horticulture. It 
should thus he possible to arrive at indications with regard to critical tempera¬ 
tures at the time of planting; the penetration of frost into the soil; climatic 
improvements in the open field, under glass, and in the greenhouse; the pos¬ 
sibility of the < ulture of high-value plants, and like matters within the field of 
agricultural motoorology. 

Droughts ill the TJuited States (U. 8. Dept Agr., Weather Bnr. Rpt 1936, pp. 
12--U ).—^Data arc given regarding long-period and transitory droughts in the 
United States. Two comparable long-time drought periods are especially 
considered, 18SC-95 and 1930-36. Reference is also made to earlier drought 
periods. It is stated that the few available precipitation records covering 
100 yr. or more indicate that a general dry period somewhat comparable with 
that of 38S6-95 and the more recent one of 1930 to date occurred in the thirties 
of the last century, or approximately 100 yr. aga Tree-ring records indicate 
a dry phase within the period 1755-30. An outstanding wet phase of climate 
in the United States in the last century occurred from about 1865 to 1885, 
with a secondary maximum during the first two decades of the present cen¬ 
tury. “While study of long weather records has not as yet disclosed a law 
sufficient to Justify a forecast of future droughts, such study does give an 
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historical background which warns ns that droughts in future may be expected 
Just as severe as those in the past.” 

Frost penetration as affected by weather and snow conditions, H. TJ. 
Fuller (Jour, N&io England Water Worka Assoc., 50 (1936), No. 3, pp. 299-301 ).— 
Observations at 6-in. intervals, down to a depth of 5.5 ft., with thermometers 
in pipes are reported. From these observations it is expected to determine 
the rate at which the frost line goes down in the soil in early winter and 
rises in late winter. Some preliminary but incomplete observations arc 
recorded. 

SOnS-FEETniZEBS 

Soil science: Its principles and practice, W. W. Weir (Chicago: J. B. 
Lippincoft Co., IIOSS}, pp. 1X12+615, figs. 134) •—^This book consists of the fol¬ 
lowing chapters: Development of agriculture and rise of scientific thought, 
physical constitution of soils, physical properties of soils, chemical nature of 
soils, microbial population of soils, the modem concept of soils, soil classifi¬ 
cation, natural order in soils, soil and plant relationships, crop production 
and soil fertility, tilth and tillage, soil water and soil fertility, irrigation and 
land drainage, aeration as a factor in soil fertility, soil reaction and soil 
fertility, soil acidity and soil alkalinity, science and art of liming acid soils, 
organic matter and soil fertility, micro-organisms and soil fertility, plant 
nutrient elements, fertilizers, fertilizers—their effects on soils and plants, 
fertilizing plants to meet their nutrient requirements, crop rotation and soil 
fertility, soil erosion, determining the need for fertilizers, and interpreting 
results of fertilizer experiments. The author calls attention to the fact that 
illustrations of the more important soils of the world, and especially colore<l 
prints of profiles, such as those included in the present work, are likely to 
be “of great assistance in the study of all phases of soil science.” 

[Soil investigations of the Colorado Station] (Colorado Sta. Bpt. 1936. 
pp. 9, 41, 4^1 Brief notes are ^ven on control of excessive soil nitrates, 
microbiological tests for available plant nutrients, and nature of mk*robiologi(^al 
activities in slick spot soils. 

[Soil and fertilizer notes, Texas Station] (Terns 8ta. Rpf. 1935, pp. 57, 58, 
78,217). —^The report contains data on the comparison of nitrogen fertilizer mate¬ 
rials and polyhalite as a source of potash for fertilizers, both by M. B. Rey¬ 
nolds; and preliminary studies of artificial plats for field experiments, by 
H. F. Morris. 

Soil survey of Lauderdale County, Alabama, A. L, Gray bt al, (V. 8. Dept. 
Agr.. Bur. Chem. and Soils (Soil Surveg Bptl, Ser, 1931, No. 26, pp. 43, figs. 2, 
map i).-—Lauderdale County consists of 444,160 acres in northwestern Alabama, 
of which area about 60 percent has a surface relief favorable for agricultural 
operations. For drainage the county is dependent upon the Tennessee River 
and its tributaries. C^ertain areas of first bottom lands “and the numerous 
sinks and depressions, the latter being conspii*uous features of the landscape,” 
are ill drained. 

The soils found in this survey, made in cooperation with the Alabama Depai't- 
ment of Agriculture and Industries, are Ifeted as 14 series inclusive of 10 
types and various phases, Dewey loam covers 14.9 percent of the county, Dick¬ 
son gravelly silt loam 11.6, Dickson sRt loam 11.1 percent, and Dewey gravelly 
loam 10.5 percent Guin soils, undiffei*entiated, 11.7 percent, form the largest 
single group in a total of about 25 percent of the county which was found too 
rough, steep, and broken for fanning operations but usable advantageously for 
forestry. 
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Soil survey ot the Roswell area, New Mexico, W. G. Habpeb (17. 8. Dept, 
Apr,, Bur. Chem, and Soils iSoll Survey Rpt'\, Ser. 1933, No. 2, pp, 34, figs. 2, 
map 1 ),—^The Roswell area, comprising 188,800 acres, in Chaves County, is situ¬ 
ated in the Pecos Valley in the southeastern part of New Mexico, and in¬ 
cludes in part an area previously surveyed (B. S. R., 12, p. 522). It includes 
principally the recently accumulated soils that have been deposited on river 
Hood plains of the stream bottoms and which have not undergone much 
profile development, and upland soils that ha\e been developed on alluvial 
fans formed by meandering streams and surlace flood waters, which show 
characteristics oi soil-building processes under waim arid or semiarid con¬ 
ditions. Drainage, either natural or artificial, is good in most of the area, 
although some large bodies of soils are poorly drained and are affected by 
alkali. Irrigation is required. 

The soils of the area were found to constitute 6 series in which are included 
20 types. Reeves loam totaled 24.2 percent of the area, the clay loam of 
the same series 18.2 percent, and its chalk 11.7 percent. Reagan clay loam 
was found to the extent of 10.6 percent. Five varieties ot unclassified ma¬ 
terial amounted altogether to 5.2 percent. 

The survey was made in cooperation with tlie New Mexico Bxix?riment 
Station. 

Composition of some Alberta peats, K. H. Walker (Soi. Agr,, 13 (1936), 
No, 9, pp, 499-502; Fr. ahs., p, 502 ),—^Analyses of a number of samples of Alberta 
peats in the vicinity of Bdmouton, sampled according to profile lasers, in¬ 
dicated generally low plant food reserves in Alberta “muskeg*^ lands. It 
was found, however, that “many of the peat samples were very rich in cal¬ 
cium, varying from 0.66 to 6,67 percent with the majority falling between 
2 and 4 percent The lower horizons were generally richer in calcium than 
the upper ones. The surface horizons were generally acid, having in some cases 
pH values as low as 3.8. However, in two of the profiles the surface horizons 
had pH values above 7. The lower horizons were in general less acid than 
the upper ones. The total nitrogen in these peats varied from 0.46 to 2.9 
percent, with the majority of the samples falling within the range of from 
1 to 2 percent. On the average, the nitrogen content of Alberta peats is 
probably not quite as great as that of peats in some other parts of Canada, 
the XTnited States, and western Burope. The phosphorus content of the Al¬ 
berta peats was extremely variable, ranging from 0.02 to 0.12 percent. The 
potassium content was small, ranging from 0.01 to 0.1 percent.” 

Capillary conductivity measurements in peat soils, L. A. Hichaiios and 
B, D. WiMON (Jour, Amer, 8oo, Agron,, 28 (1936), No, 6, pp. 427-431, figs. 2 ),— 
The authors of this contribution from the [New York] Cornell Bxperiment 
Station report upon the elaboration of an apparatus of improved design and 
upon its use in measuring the capillary conductivity of water in peat soils. 
A description of the apparatus is given, and photographs showing its arrange¬ 
ment are reproduced. 

“At low tensions the soils were found to possess capillary conductivities 
greater than those that have been reported for mineral soils. However, the 
capUlaiy conductivity was found to become zero at lower tensions in the two 
peat soils stndied than has been reported for mineral soUs. Dfficulty was 
experienced in measuring the capillary conductivity of peat soils because of 
the length of time required for the moisture content of the soils to rea<fii 
an equilibrium value at a given capUlary tensioiL” 

Directions for maiding mechanical analyses of soils by the hydrometer 
method, G. J. Bouyouoos (i8oi2 8oU, 42 (1936), No. 3, pp. 225-229, pi, i).-—In a 
further investigation carried out at the Michigan Experiment Station, the 
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author has made his hydrometer method (B. S. R., 57, p. 710) more convenient 
and in several respects more accurate than it was in its original form. 

“A new type of dispersing machine ... is now used, which is more ooii- 
venient, loss noisy, more durable, and more efficient than the original mixer. 
A new hydrometer has been made which has a streamlined bulb, comes to 
equilibrium quicker, and is more accurate at the lower range of the scale 
than was the original hydrometer. A new cylinder without lip is now used. 
This affords a better contact and consequently a better sealing between the 
palm of the hand and the mouth of the cylinder when the soil suspension is 
being shaken. Tlie cup has been improved in a few minor details. Several 
minor changes in the techinc add to the accuracy of the method.” 

Dispersion of soil for mechanical analysis by sodium carbonate or sodium 
oxalate treatment, A. N. Puei (Soil fifei., 4^ (19S6), No, 4, pp. S67-S72 ).—^The 
proposed method “consists in the estimation of exchangeable Oa and free 
acidoid, sodium carbonate or oxalate equivalent to the former and sodium 
hydroxide equivalent to the latter being subsequently added and the soil sus¬ 
pension shaken overnight. 

“To attain maximum dispersion, soils rich in organic matter require boiling 
with HsOs or ammonium carbonate in addition to the foregoing treatment. 

“It is obvious that soils containing excessive amounts of soluble salts or 
gypsum cannot be dispersed by any single treatment, for the salts will appear 
as clay even if the soil does not become flocculated. Such soils must be 
flrst leached with water to rid them of soluble salts and then shaken with 
BaCOs to make the calcium sulfate ineffective.” 

The applicability of alkaUne permanganate for oxidation of organic mat¬ 
ter in soils for mechanical analysis, J. N. Ohakbadosty (Soil Sol., (JlOSO), 
No, 4, pp, 26X-266). —^A method of mechanical analysis using alkaline permanga¬ 
nate for oxidation of organic matter has been shown to yield results com¬ 
parable with those given by the Xnternational-A method “in the case of various 
Indian soils, e. g., ordinary arable, forest, gypseous, peat, and lateritic soils. 
Thus the method appears to be a general method for mechanical analysis of 
soils. This is particularly suitable for soils rich in organic matter and is 
recommended for use in tropics where hydrogen peroxide is not very stable. 
Alkaline permanganate requires only a short time for oxidation of organic mutter. 

“Soils containing gypsum should be passed through a 70-mesh sieve to remove 
coarse gypsum after oxidation with alkaline permanganate and before addition 
of hydrochloric acid.” 

Behavior of polyvalent cations in base exchange, J. E. Gxkskking and H. 
Jbxky (Soil ScL, 42 (1936), No. 4t PP- 27S-280, figs. 7).—-At the Missouri Experi¬ 
ment Station “a study has been made to ascertain the role of mono- and poly¬ 
valent cations in base-exchange reactions with Putnam clay. Although the 
behavior of the hms is irregular, it appears that the electric charges and the 
sizes of the ions are two of the major factors which determine the position of an 
ion in the adsorption and release series.” 

Influence of soil management on some physical properties of a soil, R. S. 
Stauffb® (Jour. Amer. Soc, Agron., ^8 (1936), No. 11, pp, 906-^06, fig. I).—The 
autlior of this contribution from the Illinois Experiment Station investigated 
the relative effects of continuous com, with and without fertilizer treatment, 
and of a corn, oats, and red clover rotation on organic carbon content and on 
various physical constants of the soils of plats kept under these respective 
methods of management since 1904. 

“In the 0- to 6%-in. layer of the soils included in this study, . . . the un¬ 
fertilized continuous corn plat has the lowest organic carbon content, the lowest 
moisture equivalent, the highest dispersion and erosion ratios, the lowest 
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water-holdiufif capacity, and, with one exception, the slowest rate of percola¬ 
tion. . . . [Continuous corn with manure, lime, and rock phosphate treatment] 
showed a hliahily slower rate of percolation after the soil had been saturated 
with w<il<»r for 3% hr. In tliih same layer of soil ... the corn, oats, and clover 
plat on wlii<‘h ferlilizer and lime have been used has the highest organic carbon 
conliuit, the lowest dispersion and erosion ratios, the highest water-holding 
eapaeily, the most rapid rate of percolation, and the highest moisture cauivalent 
exe(^i)< tin' grass border, whiv*h has a slightly higher moisture equivalent. In the 
(i-'j- to 33%-in. layer of soil, the results are quite different than in the surface 
layer. The unfertilized corn plat has a relatively low dLspersion ratio and 
permits the most rapid percolation of water. The results . . . indicate that 
the same is true for the unfertilized com, oats, and clover plat in this same 
layer of soil. 

“In the lo%- to 20-in. layer of soil, the unfertilized com plat occupies the 
same position among the different samples as in the surface layer, except that 
it has a relalhely high moisture equivalent. This may be accounted for by the 
fact that it contains a higher percentage of material of the size of clay and 
finer. Tlie (erLilizod corn plat has a relatively low dispersion ratio in this layer 
of soil. No reason for this is apparent at this time. 

“Poor systems of cropping and soil treatment are not only accompanied by 
rapid do<*Jinos in crop yields and a decrease in plant nutrients but also by 
changes in the j)Ujfeical condition of the soil. In the surface soil especially 
those changes are undesirable. It appears from the results reported here llmt 
soils on ^^hich poor cropping systems have been followed, and there are many 
such areas in Illinois, are much more subject to destruction by erosion than 
soils on A\hich good systems have been followed. The results also indicate 
that good physical condition of a soil, such as the one studied here, can be 
maintained if good systems of cropping and management are followed.** 

Properties of the hydroxyl groups of clay as a basis for characterizing a 
mineral soil, W. Thomas (Sod ScL, ^3 (1936), No. 4, pp. 243-259, figs. 3).—^In an 
investigation leported from the Pennsylvania Experiment Station the author 
lias shown that “by the treatment of a soil with increasing amounts of solutions 
of hydrochloric acid and also of barium hydroxide in low concentrations, dif¬ 
ferences in jqiecilic i)ropcriies of the thi*ee types of hydroxyl groups of clays 
ma^ be used as a means for the rapid diaracterizatlon of a soil with respect 
to the degree of unsaturation, tlie total replaceable bases, the Tree’ aluminum 
and iron hydroxides, Ibe phosphoide acid required to satisfy the A1 and Fe, the 
lime requiremoni, the availability of the dilfei’ont states of the replaceable 
potassium, and the changes produced hy cultivation and fertilizer treatment.” 

The dilatoiuctor method as an indirect means of determining the perma¬ 
nent wilting point of soils, (h J, Bouyoucos (Sod Set., 42 (1936), No. 3, pp. 

pi. 1). —^Thc author of this contribution from the Michigan Experiment 
Station adds 5 ec (to a sand ssimplo) or 10 ec (to a loam, clay loam, or clay) of 
water to 20 g of the air-dry soil in a dilatometer having a bulb of 00-cc 
capacity, fiUs the remaining space with ligroin, freezes the free water by placing 
the dilatometer in a bath liaving a tempemture of —10® C. for about 25 min., 
and then places tlie dilatometer in a bath having a temperature of —1®. 

“The final reading, after Ireezing, is recorded, and from this reading is sub¬ 
tracted the first reading before freezing. The difference is the number of cubic 
centimeters of the added water that froze. By subtracting this latter amount 
from the amount of water that was added to the soil, one obtains the quantity 
of water that failed to freeze. To the latter is added also the hygroscopic 
water. This total amount of water is divided by the amount of soil used on 
322446—-37- 2 
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the oven-dry basis, which gi^e•s the total percentage of water that failed to 
freeze at —1®, which is considered to be the permanent wilting point of the 
soil” 

Unproductivenesb of certain orchard soils as related to lead arsenate 
spray accnmulations, S. C. Vandeoaveye, G. M. Hobneb, and C. M. Keaton (Boil 
BcL, Jfi {1936), No. 3, pp. 203-Q15, ph 1). —contribution from the Washington 
Experiment Station reports upon accumulated soluble arsenic compounds as 
the primary cause oL unproductiveness in certain Yakima Valley soils from 
which old apple trees had been removed. The authors consider that soluble 
lead compound, “if liberated in sufficient concentration from the accumulated 
spray compounds in the soil, may be a c*ontributing factor.” 

It was found that “soil samples obtained from the surface 6 in. of a number 
of unproductive fields contained from 45 to 12 5 p. p. m. of readily soluble 
arsenic calculated as As20j. The poor condition of >oung alfalfa and barley 
in the affected fields seemed to be roughly in proportion to the concentration 
of readily soluble arsenic in the surface soil. The symptoms of toxicity of 
barlej grown in the greenhouse in pots filled with untreated soil taken from 
the surface 6 in- in two unproductive fields were identical with those observed 
in the field. The arsenic content of samples of tops and roots of this barley 
harvested at the blooming stage of maturity ranged from 10.01 to 1T.5 p. p. m. 
of AssOa in the tops and from 788 to 1,040 p. p. m. in the roots. Only traces 
of PbO were found in the tops, whereas in the roots the amounts ranged from 
002.5 to 750 p. p. m. 

“Samples of soil free from accumulations of readily soluble arsenic and lead, 
and treated with various amounts of arsenious acid and lead nitrate, re¬ 
spectively, were used for greenhouse culture work. The toxic synnitoms of 
the barley plants growing in samples containing readily soluble arsenic equiva¬ 
lent to 5 p. p. m. or more of AssO^ at planting time were identical with those 
observed on barley in the affected fields. Betardation of growth occurred, 
though no definite toxic effects on barley seemed to result in soil samples 
receiving more than 50 p. p. m. of lead nitrate.” 

Reclamation of alkali soils by electrodialysis, A. N. PuBi and B. Anand 
{Boil Boi., 42 {1936), No. 1, pp. 23-27, fig. f).—In an investigation reported from 
the Irrigation Research Institute, Lahore, India, the authors applied the 
principle of electrodialysis for the removal of exchangeable bases to the rec¬ 
lamation of alkali soils. “Preliminary experiments . . . show that exchange¬ 
able sodium as NaOH can be removed from soil on a field scale by the applica¬ 
tion of Electric current, resulting in a marked reduction in the exchangeable 
sodium of the soil thus treated.” 

Soil microbiology, S. A. Waksman (In Annual Revletjo of tiiocJiemistry, V, 
edited by J. M. Luck. Stanford University, Calif.: Stanford Univ. Press, 1936, 
vol. 5, pp. 561-584) •—^This review takes up in turn the nature of the soil popula¬ 
tion, autotrophic bacteria; nonsymbiotic and symbiotic nitrogen-fixing bacteria; 
cellulose- and hemiceHulose-decomposing and other heterotrophic bacteria in the 
soil; Actinomyces and fungi in the soil; soil fungi causing plant diseases; 
mycorrhizas; algae, protozoa, and nematodes in the soil, the decomposition of 
plant and animal residues; mutual relationships between root systems of higher 
plants and micro-organisms; and the influence of environment on the activities 
of soil micro-organisms. The literature list contains 165 entrieSw 

Apparatus for the measurement of OOa evolved during the decomposition 
of organic matter in soils, B. N. Singh and P. B. Mathub {Jour, Amer. Boo. 
Agron., 28 {1936), No. 6, pp. 4S3-4^6, figs. 2).-—The apparatus described Is de¬ 
signed to permit the collection and determination of the carbon dioxide evolved 
from a sample amounting to 50 g of the dry soil, the sample as placed in the 
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apparatus containinj? from 20 to 25 percent of moisture added as distilled water. 
A 500-cc bulb is used as the soil chamber. The apparatus provides for the with¬ 
drawal of a sample of the gas content of the soil bulb, the measnromcnt of lh<‘ 
decrease in pressure in the bulb after the sample has been writhdrawn, meahure- 
ment of the volume of atmospheric pressure of the sample taken, and measure¬ 
ment by difference after absorption of the carbon dioxide in potassium hydroxide 
solution of the carbon dioxide content of the gas sample. From these data the 
total volume of gas in the soil bulb and its content of carbon dioxide are calcu¬ 
lated. The drawing (not dimensioned) indicates the parts required and their 
arrangement. 

It is noted that “the data indicate that a rise in the concentration of C(h 
beyond 4 percent will result in a distinct depression in the rate of CO 2 produc¬ 
tion from the soil. Evidently the interval after which the 00a concentration 
will rise above 4 percent will depend upon the rate of OOj production from the 
soil, as also upon the soil: gas-space ratio in the soil chamber. With samples 
having a high rate of COa production smaller amounts of soil should therefore 
be used.” 

Biological processes in tropical soils, A. S. Gobbet (Cambridge, Bng.: W. 
Heffer & >Sfows, 1535, pp. Jr/y-t-i55, pte. Id, jdps. 15).—“This book was written 
primarily for agricultiiral chemists working in tropical countries, but it is hoped 
that planters, foresters, and others may find it intelligible and useful It is, per¬ 
haps, as well to point out that the author has, of necessity, viewed the subject 
largely from the standpoint of the cultivation of a perennial crop, namely rubber^ 
It may bo siigegsted that some of the matter included is to be found in standard 
textbooks. This is so because many well-known works of reference are not 
always to be found in tropical laboratories. For this reason it has been thought 
advisable to include standard methods of soil analysis in the appendix.” The 
chapter headings are as follows: Malaysia, the plant life of Malaysia, the soil 
fauna, soil micro-organisms, the bacterial growth curve, the soil organic matter, 
the nitrogen cycle, Jenny’s law, and some practical considerations. These chap¬ 
ters are followrod by an appendix containing “standard methods employed for the 
examination of soils, classification of bacteria, classification of fungi, conversion 
factors, bibliography.” Tlie book contains also an author index, a subject index, 
an index to animals, and an index to plants. 

The rate of docomposilion of various plant materials in soils, H. G. Mxixar, 
F. B. Smith, and P. E. Bkow’N (,7o«r. Amcr. li^oc. Agt'on,, 28 {J936), No. //, pp. 
91^23, fiijs, 3).—The authors report upon an investigation, carried out at the 
Towa Exi)erim<‘nl Station, in which a preliminary comparison of two methods 
for the determination of carbon dioxide production was made, and the rate 
of decoiniK>sition of 12 plant materials containing ab(uit the same amount of 
<*arbon but varying widely in percentage of nitrogen was determined by meas- 
nidiig the production of carbon dioxide in Dickinson fine sandy loam treated 
with the various materials. 

The aspiration n* 'thod for nu'awiring carbon dioxide production was found 
to give higher results than the respiration chamber method during the first part 
of the experiment, but after 624 hr, tlie quantities of carbon dioxide evolved 
from the soils treated with the same kind of organic matter were about the 
same by both methods of deteniiination. The results obtained indicated that 
all of the carbon dioxide was being absorbed by the respiration chamber method, 
and this method was found to require less time and equipment than the 
aspiration method. 

**The plant materials high in nitrogen decomposed more rapidly during the 
first few days of decomposition than the plant materials low in nitrogen. Affier 
this initial period of decomposition the materials low in nitrogen decomposed 
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more rapidly than the materials having a high nitrogen content. The de¬ 
composition of plant materials high in nitrogen resulted in a greater fixation 
of carbon in the soil than the decomposition of materials with a low nitrogen 
content. This was evidenced by a decreabed total carbon dioxide evolution 
from the soils treated with the plant materials containing a relatively high 
nitrogen content” 

Field characteristics and partial chemical analyses of the humns layer of 
longlcaf pine orest soils, F. Heyward and B. M. Barnette (Florida 8fa. Bui. 
$02 (1936), pp. 27, flgs. 8 ),—^Repeated fires in longleaf pine resulted in a type of 
hiunus layer more typical of grassland than of forest. When fire was ex¬ 
cluded for 10 yr. or more, a distinctly different type of humus developed 
with characteristics intermediate between mull and moor. In the fire pro¬ 
tected forest, intense animal activity occurred in the underlying mineral soil 
to a depth of from 2 to 3 in, with the result that the soil became extremely 
porous and penetrable. A period of from 8 to 12 yr. appeared necessary for 
the establishment of an approximate balance between accumulation and d(*- 
composition of the forest floor. With 10 yr. or more protection, a total forest 
floor of from 20,000 to 50,000 lb. per acre may accumulate, alter which little or 
no accretion occurs. litter and F layers were characterized by an extremely 
wide carbohydrate: nitrogen ratio, the first being 100.7±4.S9 and the other 
47.0±2.43. The organic layers in the longleaf pine region are relatively low 
in nitrogen and calcium. New factors of 1.900 and 1.882 are proposed for ob¬ 
taining percentage of organic matter from percentage of caibon in litter and P 
layers, respectively. The humus layer on protected areas appeared to be es¬ 
sentially a healthy soil condition. There is a fairly rapid decomposition of 
organic matter with no tendency toward the development of raw humus and 
the accompanying degradation. 

The behavior of lignin and humic acid preparations toward a bromination 
treatment, I. G. Peustel and H. G. Byers (Soil 8ci., Jj2 (1936), No. 1, pp. 
11-21 ).—^The authors report upon an investigation carried out at the U. S. D. A. 
Bureau of Chemistry and Soils, in part, as follows: 

“The lignin and humic acid preparations studied in this investigation had 
similar properties to the extent that they were each soluble in sodium hydroxide 
solution and were precipitated by dilute hydrochloric acid. The bromination 
treatment, however, has served to distinguish sharply not only between the 
lignin as compared with the humic acids but also among the individual humic 
acid fractions. The conditions of bromination were arbitrarily fixed as to 
quantity of bromine and water, temperature, and time of treatment. A variable 
product results from the treatment under varying conditions. . . . 

“Differences in character of the different preparations were most clearly and 
consistently illustrated by the proportions of organic matter dissolved during 
the bromination treatment, by the r^ative quantities of ether-soluble matter 
produced, and by the relative yields of crystalline tetrabromoquinone. The 
comparative ease with which combined bromine is removed by treatment with 
alcoholic sodium hydroxide was also shown to be a distinguishing character¬ 
istic. The untreated lignin and humic acids contained widely different per¬ 
centages of nitrogen, but some degree of similarity was ^own in the proportions 
of the total nitrogen dissolved during the bromination treatment and in the 
character of the soluble nitrogen with respect to the ammoniacal form. The 
percentages of insoluble nitrogen, however, exhibited variations in the same 
relative order as did the nitrogen contents of the untreated samples. 

“Evidence of the presence of aromatic constituents in the composition of 
lignin, and to a lesser degree in the humic acid preparations, was found in the 
production of tetrabromoquinone. The presence of aromatic groups is in accord 
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with the msijorily of formulas proposed for lignin. The chemical behavior of 
the humic acid preijaratious toward bromination appeared to vary according 
to the degree of decomposition of the material from which these fractions were 
separated. Comparisons with the behavior of lignin indicated, in general, that 
the humic acid fraction becomes less similar to lignin as decomposition ad¬ 
vances. It is of course recognized that lignin from different sources varies in 
composition and that other comparisons might have shown somewhat different 
relationships. 

“If the formation of tetrabromoquinone is at all characteristic of lignin under 
the conditions of the bromination treatment it may be concluded from the rela 
tive yields as well as from the other relationships already discussed that lignin 
comprises only a small part of the humic acid fraction derived from partly 
decomposed peat or soil organic matter. Lignin, if the type found in corncobs 
was originally present in the plant material, must, therefore, either have under¬ 
gone extensive decomposition or have lost its identity in the formation of n<»^^ 
complexes [E. S. R, G8, p. 163] which comprise the humic acid fraction.*’ 

The effect of calcium ions and reaction upon the solubility of phosphorus, 
B. J. Bennb, a. T. Perkins, and H. H. King (Soil ScL, (JtOSS), No. I, pp. 29-S8, 
figs. S).—^The authors have investigated, at the Kansas Experiment Station, the 
solubilities of the phosphates formed by treating dilute solutions of various pro- 
XK)rtions of a number of calcium compounds, with variations of the pH value, and 
the solubilities of phosphates in a soil saturated with calcium and subjected to 
variations of the pH value. 

“Ca"^ ions did not precipitate phosphorus from solution until the pH ap¬ 
proached 5.5. Maximum precipitation or minimum solubility was not reached 
until the pH approached 7.5. Large excesses of CaCO^ failed to precipitate 
completely the phosphorus from solution, apparently because of its slight solu¬ 
bility. Slight additions of OaO reduced the phosphorus in the filtrate to a 
Tninimmn at an average pH of 7.36 and held it there at the higher pH values. 
Large excesses of CaCL precipitated no phosphorus from sohition until the pH 
was raised by NaOH. Minimum solubility occurred at pH 736 and remained 
constant when the pH was extended above this value. 

“The soil saturated with calcium precipitated phosphorus much lihe a spar¬ 
ingly soluble calcium salt from a weak acid. The phosphorus solubility curve 
with this soil is similar to that with OaCOs but, probably because of adsorption, 
is displaced with respect to it. AVhen the pH of the calcium soil was varied whh 
HOI, the added jihosphorus failed, until a pH of almost 0 was reached, to 
remain completely in solution. A minimum appeared in the solubility curve a1 
pH 2.56; then a gradual rise occurred to define a maximum at approximately 
pH 5. The minimum at pll 2 50 may be ascribed to the removal of phosphoms 
by Fe^*^ ions which had entered the solution under the influence of the acid, 
whereas the maximum at pll 5 may be ascribed to the fact that the and 
A1+++ ions could no longer exert their maximum precipitating effect upon the 
phosphorus, and the maximum precipitating efCeet of the Ca'^ ions had not been 
attained. Additions of NaOH, CaO, and CaOOj, respectively, lowered the curve 
from the maximum at pH 5, but to different extents and by slightly different 
paths. CaO caused complete precipitation of phosphorus at pH 7.46 and held 
it there at the higher pH values. CaCOs did not raise the pH above ncnirallty 
and did not cause complete precipitation of the phosphorus. NaOH raised the 
pH to 8, but complete precipitation of the phosphorus did not occur, probably 
because of the slight solubility and low degree of ionization of the soU.” 

The effect of phosphates on the cation exchange capacity of certain soils, 
A. L. Prince and S. J. Toth (Soil Soi., (1986), No. 4, pp. The 

authors have carried out at the New Jersey Experiment Stations base-exchange 
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studies on Sassafras silt loam soil which had received three diffevoiil amounts 
of superpliosphate yearly since 1922 as well as equivalent amounts of nitrogen 
from different sources. The barium acetate and ammonium acetate extraction 
methods were used in determining the exchange hydrogen, the total cation 
exchange capacity, and the individual cations. Also several composite soil 
samples were eleetrodialyzed to determine the ultimate pH values. 

“The field pH values were very little affected by increasing the amount of 
phosphates. The exchangeable hydrogen was greatly increased by phospha- 
tion, and the ultimate pH values were lowered. The total cation exchange 
capacity was distinctly increased when the phosphorus applications were 
doubled or tripled. The above findings . . . may be explained on the basis 
that phosphates increase the acidoid: basoid ratio. As a result, the total 
cation exchange capacity increases. The exchangeable calcium, magnesium, 
potassium, and sodium showed no significant differences in relation to the 
amount of added phosphates. 

“Further evidence that phosphaiion of a soil material increases the cation 
exchange capacity was shown by a laboratory experiment using a calcium- 
saturated Colts Neck loam. With this soil, phosphation increased the cation 
exchange capacity depending upon the amount of phosphorus adsorbed. Also 
a correlation between the increase in cation exchange and the reduction in free 
ferric oxide was noted in this study.” 

Availability of soil phosphates for the plant from the viewpoint of colloid 
chemistry, A. T. Ttoiin (Soil ScLy 42 (19S6)y No. 4, pp. 2W-299),—In the work 
here described “the gel of iron and two soils—^Krasnozem and Chernozem—^were 
used as absorbents. Both the iron gel and the soils were evenly saturated with 
phosphate anions to varying degrees of saturation by means of a special method. 

“The direct availability of the adsorbed phosphate anions to the plant (oats) 
was tested in pot-culture experiments (with isolated nutrition) in relation to 
the degree of saturation. The phosphate anions became available to the plant 
at the critical zone of saturation. Below this zone the phosphate anions are 
unavailable to the plant, even when supplied in quantities far exceeding the 
needs of the plant. In explaining the availability or desorption of phosphate 
anions we have mainly utilized the theoretical considerations of [V. A.] Kargin, 
which follow from his recent, unpublished work on molecular adsorption and 
adsorptional distribution,” 

The practical significance of the “critical zone of saturation” for the quaiili- 
lative determination of the fertilizer requirement of the soil is indicated. 

Phosphate fertilization of California soils given special study, H. D. 
Chapman (Citrus Leaves, 17 (1936), No. 2, pp. 3-5, 20, 24, fig. I).-—This is the 
first of a group of papers from the California Citrus Experiment Station briefly 
discussing the fertilizer needs of California soils, with reference especially to 
citrus orchard treatments. Although somewhat more than 60 x)ercent of the 
southern California arable lands are either of rather low phosphate content or 
are calcareous, so that the phosphate content is not readily available to annual 
crops, citrus orchards are believed generally to need no added phoigjhates but to 
benefit more from treatments, including added organic matter, which tend to 
render the natural supply of phosphate more readily available. 

Methods fop diagnosing phosphate deficiencies in California soils, H. D. 
Chapman (Citrus Lewoes, 17 (1936), No. 3, pp. 6, 7).—The author continues the 
discussion above noted, reporting very briefly some preliminary experiments 
with the use of oats in a plant-indicator method for the detection of phosphate 
deficiencies. Preliminary work with citnis indicated the possibility that, *^p- 
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riculaiiy with trees, complications may arise from translocation and transforma¬ 
tion changes which will either limit or render the test unreliable.” 

Nitrogen and sulphur affect phosphate in California soils, H. D, Chapman 
(Citrus Lewoes, 17 (1986)^ No. 4, PP- 5, 6, -fig. 1).—The author concludes his 
treatment of the subject of the fertilizer needs of California soUs, above noted, 
with a brief account of experiments indicating that phosphate available in cal¬ 
careous soil is increased by the addition of the physiologically acid nitrogen 
fertilizers, that sulfur and coUoidal silica also have this effect, and that the 
decomposition of organic matter in the soil has a solubilMng effect upon soil 
phosphates. 

The distribution and condition of the potassium in a differentially ferti¬ 
lized Hagerstown clay loam soil planted to apple trees in cylinders, W. 
Thomas (Jour. Agr, Res. [V. 8,} 5$ (1988), No. 7, pp. At the Pennsyl¬ 

vania Experiment Station three horizons of a Hagerstown clay loam soil con¬ 
tained in cylinders planted to apple trees were treated with various combina¬ 
tions of sodium nitrate, monocalcium phosphate, and potassium sulfate. 
Investigation of the state and distribution of the potassium contmit of the soils 
after 6.5 yr. of such treatment showed that “approximately one-third of the 
residual applied potassium has moved into the subsurface (7- to 21-in.) layer. 
There is no definite evidence of movement of applied potassium into the 21- to 
53-in. layer. Under the conditions of continuous leaching of these e:g[)eriments 
the amounts ef potash removed from the surface soils of the check and also 
of the treated cylinders by distilled water was more than half of that removed 
by m/2 ammonium acetate (the so-called exchangeable potadi).... The sys¬ 
tem of green manuring adopted in this experiment has resulted in itiwagfng 
the so-called exchangeable potassium of the 0- to 21-in. layer almost 50 percent. 
Only about 50 percent of the residual applied potassium was found in a form 
soluble in Tufit ammonium acetate. The remainder has been converted into less 
soluble forms. The relative quantities of the residual applied potash removed 
under conditions of continuous percolation from the 0- to 21-in. layer of the 
NPK-treated cylinder in sod by distilled water, m/2 ammonium acetate, and 
fl 2 N nitric acid were 40, 50, and 80 percent, respectively.” 

From the present and earlier reported experiments a theoretical fertilizer 
ratio for apple trees in a Hagerstown clay loam soil is derived. The theoretical 
ratio of N: P,0«: K*0 is 4.47; 8.0:3.28. 

The necessity for the reconsideration of the significance of “all water-soluble 
and so-called exchangeable potash data” in soli investigations is discussed. 

Oammercial fertilizers, H. R. Kratbux et al. (Indiam 8ta, Giro, m (1986), 
pp* 78, fig* J).—-This circular presents the results of the inspection analyses for 
1986, together with statements of the tonnages of the mixtures having the 
largest sale In the State, and other related statistics and data. The tonnage 
of 2-12-6 amounted to 40 percent of all the fertilizer sold, and more than 81 
percent of the total tonnage was confined to 83 analyses. 

Inspectioii of commerciiil fertilizers, H, D. Haskins (MassacJvusetts 8ta. 
Control 8er, But* (1986), pp. Jj/J)* —^In addition to the analytical data for the 
1936 fertilizer inspection, this bulletin contains statements of the comparative 
cost of fertilizer chemicals and unmixed fertilizers, fertilizer and plant food 
tonnages, etc. Of the total tonnage of mixed fertilizer sold in Massachusetts, 
67 percent was from grades recommended by New England agronomists to 
meet New England conditions and 21 percent additional tonnage was from 
grades varying but 1 per cent in one or more plant food elements from the 
grades thus recommended. 
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• Nutrition studies with com.—A statistical interpretation of the nutrient 
ion effect upon grouth in artificial culture, J. B. Bbckenbaoh, 0. H. 
Wadleigh, and J. W. Snivia {Soil 8cL, 41 (1936), No. 6, pp. 459-^89, pis. B, 
figs. 7).—this study by the New Jersey Experiment Stations, a system of 
physiologically balanced solutions is presented in which it is possible to vary 
the eouceutration of ions and to isolate the effect of any ion or ion combina¬ 
tion on plant growth. The series was used on a strain of hybrid corn, growth 
being used for comparing the effects of the ions. A statistical analysis of the 
data obtained led to the following conclusions: 

“No correlation was observed between the amounts of SO = or PO 4 in the 
substrate and the growth of the plants within the limits of the concentrations 
employed. Increasingly high concentrations of NOs" in the substrate, between 
the limits of 1 and S out of a total of 10 relative parts of the anion concen¬ 
tration, gave the most marked correlations with increases in growth. In¬ 
creasingly high concentrations of both b:*’ and Ca'^, between the same con¬ 
centration limits, gave marked increases in growth. Increasingly high 
concentrations of Mg^, between the same limits, resulted in decreased growth, 
producing symptoms of toxicity in the high concentration utilized. The net 
regression curve had a negative slope within the limits of the variation of 
the supply in the substrate. 

“The importance of the relative concentrations of the cations is entirely 
dependent upon the amount of NOs" present in the substrate. At low con¬ 
centrations of NO 3 ” little importance can be attached to the relative propor¬ 
tions of the three cations. At higher concentrations of NOy, the necessity for 
higher relative proportions of and Ca"^ and for lower relative proportions 
of Mg"^ in the substrate for maximum response to the NO*" is brought out. 
With high concentrations of both Mg** and NO«“, the toxicity of the Mg** is 
particularly noticeable in the manner in w’hich it inhibits the growth of the 
plants. None of the three cation ratios, Ca/Mg, EyMg, or K/Ca, show any 
significance in these experiments. The dry weight data showed correlations 
between the percentage of dry weight and relative concentrations of three of 
the major nutritional elements. The higher the available relative amounts of 
both NOa* and B[*, the lower the percentage of dry weight of the tissues pro¬ 
duced. With increasing Ca** concentration in the medium, there was a higher 
percentage of dry material in the tissues.” 

The biochemistry of the nitrogenous constituents of the green plants, 
G. T. NiGHTiNGAiE (In Annual Review of Biochemistry, 7 , edited by J. M. liUOK. 
Stanford University, Calif.: Stanford Univ. Press, 1936, vol. S, pp. 51SSB4 ).— 
The constituents discussed in this review are glutamine; ammonium, nitrate, 
and nitrite assimilation, and infiuencing factors; translocation and seasonal 
changes; seeds and storage organs; and methods. A bibliography of 64 titles 
is included. 

Metabolism of carbohydrates and organic adds in plants (exdusive of 
bacteria and fungi), W. Buhland and J. Wolf (In Annual Review of Bio¬ 
chemistry, V, edited by J. M. Luck. Stanford University, Calif.: Stanford Univ. 
Press, 1936, vol. 5, pp. 485-51B).—TMa review discusses the methods for determi¬ 
nation of carbohydrates in plants, the occurrence and chemical relations of 
particular carbohydrates, and the physiological bdiavior of carbohydrates, 
glucosldes, and organic adds. 

A literature list of 212 titles is appended. 

Becent investigations on the causes of the injurious effect of strong^ 
add soils on plant growth [trans. title], K. Schabbes (ForscJmngsdimst, 1 
(1936), No. 7, pp. S05-31B). —This is a review, with 61 literature references. 
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Relation of temperature and time to carbon dioxide production and 
growth in continuously aerated malt-agar cultures of Polystictns rersicolor, 
T. C. ScHKUFER {Plant Physiol,, 11 (1036), No. 3, pp, 535-564, Pjb. 7).—In this 
physiological slndy of the wood-destroying fungus P, vcrskolor, grown for 5 
dn>s on malt agar in darkne««s, five temperatures were maintained, viz, 
17.5®, 21.0®, 23.5®, 29.5®, and 33.5® 0-, and average daily growth rales and 
00; production are presented (also rates of COg production per unit of my¬ 
celium). A full account is given—^with diagrams and photographs—of the 
results and of the special methods and devices used, including a new tube for 
cultures with continuous gas flow, arrangements for controlling the gas flow, 
temperature control, an apparatus for collecting and measuring the OOg pro¬ 
duced, preparation of the agar strips for substrate, and preliminary treatment 
of the cultures. 

General nature of the process of salt accumulation by roots, with descrip¬ 
tion of experimental methods, D. R. Hoa&land and T. 0. Bkoyer {Plamt 
Physiol., 11 {1936), No, 3, pp, 471-507, figs, 9), —^In this contribution from the 
University of California, “a technic is described for the study of salt acciiinu- 
lation by excised barley roots, which are especially adapted to the investigation 
of certain general problems of salt accumulation. It is fliown that under 
proper conditions, which are defined, potassium salts accumulate very rapidly 
in the sap of excised roots, against concentration gradients. A number of 
variables must be carefully controlled or evaluated in experiments on salt 
accumulation by excised roots, particularly (I) age of roots and proportion 
of actively metabolizing cells, (2) initial salt content of roots, dependent on 
supply of nutrient salts provided during preliminary growth period, (3) 
seasonal effects on development of root system, (4) available carbohydrate, 
[and] (5) variability of materiaL 

"Accumulation of salt is associated with active aerobic respiration of the 
roots. An adequate supply of oxygen is indispensable for both cation and 
anion accumulation. Data pertaining to effects of varying oxygen tensions on 
salt accumulation are discussed. Temperature coefficients of salt accumulation 
uere found to be of a high order, but evidence of this can be obtained only 
under experimental conditions carefully chosen to eliminate certain compli¬ 
cating factors. 

“The experiments on excised roots lead to fundamental conclusions similar 
to those derived trom experiments on salt accumulation by storage tissues, 
and additional asi)ects of the prc»hlem of salt accumulation are presented for 
study. Attention is directed to tlie importance of the results on salt accumula¬ 
tion by root cells relative to other problems such as root pressure, transloca¬ 
tion of salts, and the general metabolism of root cells.” 

Salient features of the root system relative to the i^roblem of salt absorp¬ 
tion, P. Pbbvot and P. O. Steward (Plant Physiol,, It (1936), No, 3, pp. 509-584, 
tgs, 4), —^In barley roots in water culture the potential absorbing surface was 
found to extend from the apex to the point of origin of the secondary roots. 
The functional absorbing zone is limited by factors operating on tlie cortical 
cells. The endodermis histology and the incidence of vascular differentiation 
may serve to define the region of most rapid removal, but they are not directly 
concerned with absorption and accumulation of salts by roots. The root seg¬ 
ments near the apex attained a higher conc^tration than those more remota 
This was established for barley plants with both “high-salt” and “low-salt” 
types of nutrition, secondary roots of broadbean {Yicia faha), and roots of 
cotton, all of which were grown in water culture. The metabolic and devel- 
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opmental factors involved in this longitudinal gradation of salt accumulation 
are discussed, and it is concluded that it is an inevitable consequence of the 
progressive development of cells from the root apex. The interrelations be¬ 
tween effects of time, nutrition, and salt accumulation are described, and the 
features common to these and other representative types of absorption/time 
curves are emphasized. All the time effects are interpreted in terms of the 
previous nutrition and the capnedty for further growth of the system concerned 
Special attention is given to the probable role of the root cortex and to certain 
problems which it presents. 

Effect of transpiration npon the absorption and distribution of mineral 
salts in plants, II. 0. Fbeexand (Amer, Jour, Bot,, 2S (19S6), No, 5, pp. SSSS62, 
figs, -i).—In this study by the Ohio State University, all plants under high 
transpiration conditions had more ash, calcium, phosphorus, potassium, and 
dry weight thflu aimllar plants under low transpiration. In general, potassium 
and calcium increased most. The distribution of mineral elements in plants 
under high and low humidities differed. In general, under high transpiration 
the mineral content was increased more in leaves and roots than in stems, 
and calcium and potassium were usually most affected. There appeared to be 
no direct correlation between the mineral content and the dry weight of the 
leaves, stems, and roots. 

“The data indicate that increased absorption and movement of water in 
plants may appreciably increase absorption and translocation of certain mineral 
ions.” 

Bespiration and metabolism in etiolated wheat seedlings as influenced by 
phosphorus nutrition, W. W. Jones (Plant Physiol,, 11 (19S6), No. 3, pp. 565- 
582, figs. Id).—Marquis spring wheat, grown to maturity in the gi*eenhouse in a 
phosphorus-deficient nutrient solution, yielded fewer and lighter seeds with 
higher protein and lower starch and phosphorus contents than similar plants 
with a complete nutrient solution. The addition of phosphorus to the solution in 
whidi seeds were germinated caused an increase in GOs production of about 10 
percent, in most cases, regardless of whether the seeds had come from plants 
on the phosphorus-deficient or the complete nutrient solution. 

Using two species of wheat (Triiicum vulgare and T. durum), including three 
varieties, grown in nutrient solutions for 7 days, with respiration measure¬ 
ments, the following conclusions were drawn: Plants on a complete nutrient 
solution respired about 6 percent more 00a and contained more insoluble and 
less soluble nitrogen, less reducing sugars, and more insoluble and soluble phos 
phorus than plants grown in a nutrient solution lacking phosphorus. No starch 
was found in the tops or roots of the wheat seedlings in any case, nor was 
Hucrose found. In this study respiration was not limited by the lack of avail¬ 
able carbohydrates, but rather by the lack of phosphorus. Phoi^horus seems 
to influence respiration in two ways, viz, directly by association with carbo¬ 
hydrates to form a suitable substrate for the respiratory enzymes, and indirectly 
as it limits protein S3mthesls. 

Transpiration as modified by potassium, A. G. Snow, Jb. (Plmt Physiol,, 
11 (1636), No. 3, pp. 583-394, figs. 4)*—Grown in nutrient solutions lacking 
potassium, the transpiration rate of sunflower, tobacco, or bean plants decreased 
after a time. Sunflower appeared inherently to use more water than tobacco, 
but the latter responded more quickly in its transpiration rate, owing to lack 
of potassium, than did sunflower. The influence on the transpiration rate in 
plants grown in a solution lacking potassium was quicker than in plants grown 
in a solution in which sodium replaced the potassium. The greatest decreases 
in transpiration rates of plants starved of potassium occurred during the periods 
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of highest light intensity and temperature, i. e., when environmental conditions 
normally increased transpiration. 

Possible explanations for the observed experimental results are discussed. 

The rdle of special elements (boron, copper, zinc, manganese, etc.) in 
plant nutrition, P. (In Annual Review of Biochemistry, V, edited by J. M. 
IjTjck. Stanford University, Calif.: Stanford Univ. Press, 1936, vol. 5, pp. 535- 
538), —In this review the author discusses the absorbing functions of roots, the 
migration of mineral elements within the plant, the influence of special ele¬ 
ments on plant development, indifferent and toxic elements, and plant dis¬ 
eases and resistance to cryplogamic* infection in relation to mineral nutrition. 

The bibliography contains 38 titles. 

The action of minor elements on plant growth [trans. title], K. Scharkkr 
(Ztschr. Pflanffenerndhr., Dmgwng u, BodenJc,, H {1936), No, 4-6, pp, 823-247 )'— 
This is a general review, with 103 bibliographic references. 

The quantitative distribution of boron in Vicia faba and Gossypium her- 
baceum, B. C. McLean and W. L. Hughes (Ann. Appl. Biol,, 83 (1936), No. 8, 
pp. 831-244). —^The boron content in the tissues of V. faha and G, herhaceum, 
grown in solutions of known concentration, was ascertained and the distri¬ 
bution found to be regular and definite. The highest percentage was in the 
leaves^ increasing regularly with age. In the petioles and stem apex the 
amount was about equal, and approximately double that in the stem. The 
lowest concentration was in the roots. It is b^eved that this distribution 
is not due entirely to passive transportation in the transpiration current. 
Boron is also present in seed grown on ordinary soil but is confined to the 
cotyledons, the percentage content in Vida being 50 percent above that of the 
stems. The amounts of boron are extremely small, and they are not direct¬ 
ly dependent on the concentration supplied. Its importance is believed to 
lie in an activating or regulatory role in metabolic processes. 

The effect of lead on plant growth [trans. title], K. Schabbeb and W. 
SOHBOPP (Ztsohr. PflanzenemdJir,, Dungungu. Bodenk., 43 (1936), No. IS, pp. 
SJh 4^9 fiff- !)•—^ sand cultures of wheat, rye, barley, oats, and maize to which 
were added from 10-^^ to 100 mg of lead as acetate, the maize was least in¬ 
jured by the lead ions and rye proved very resistant. Barley, oats, and espe¬ 
cially wheat were very susceptible, the latter being strongly depressed both 
in growth and yield. In liquid cultures of Richter’s nutrient solution to which 
similar additions were made, maize was not only not injured by the highest 
amounts but in some cases was even favorably influenced. 

The effect of thallinm on plant growth, E. E. Horn, J. G. Ward, J. C. 
Munch, and P. B. Gab3louoh (U. 8. Dept. Agr, Circ. 409 (1936), pp. 8).—“Under 
laboratory and field conditions on various types of soil, the addition of thallium 
compounds up to 10 p. p. m. (10 lb. of thallous sulfate per acre, equivalent 
to 1,000 lb. of thalgrain per acre) had no Injurious effects on vegetation, an<l 
in many instances appeared to stimulate plant growth. With the application 
of larger quantities, injury was observed. Under field conditions no damage 
occurred during 9 mo. of dry weather, but it developed following the raiii> 
season. Thallium compounds, when applied to the soil in varying concentration 
up to 1,280 lb. per acre, failed to kill or apparently even to injure Rihes In 
8 weeks. In control work ground squirrels consumed thalgrain so rapidly 
that no damage to plant growth was found on areas treated as frequently 
as nine timesw 

“Under the conditions used in the control of rodents by properly trained 
persozmel, no evidence of injury to vegetative growth by thalgrain has been 
found.” 
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The action of crude benzene on plant growth [trans. title] > W. Spetee 
(ZtscJir, Pflansenkrank. it, Pflanzense1mt!S, Ji6 (1936), No. 9, pp. iig8.7 ).— 

Experiments are reported rolaiive to tbe injurious effects on plants ot benzene 
used in insect and weed control. The plants used were rye, potatoes, flax, 
carrots, sour cherries, and shrubs. 

Vitamins and plant growth [trans. title], S. Rehw: (Forschungsdienst, 1 
(1936), No. 7, pp. S13-516).—This is a review of recent investigations on the 
relations of vitamins and other growth-promoting substances to the growth of 
both higher plants and micro-organisms, but with special reference to fungi 
and to mycorrhizal phenomena. There are 23 literature references. 

The diffusion porometer, F. G. Gsegoby and J. I. Abmstbong (Boy. Soc. 
[Londorq, Proc., B&r. B, 121 (19S6), No. 820, pp. 27-42, figs. 8).—“The paper dis¬ 
cusses a method for determining experimentally the relative diffusion capacity 
of stomata at different apertures. The method depends upon the difference 
in rate of diffusion through the stomata of hydrogen and air. An instrument 
is described embodying this principle.” 

Critical remarks on some of the most important methods for determining 
the degree of aperture of the stomata [trans. title], K. Habtsuijkeb (Bee. 
Trav. Bot. N^erland., 32 (1933), No. 2, pp. 516-542, figs. .J).—The author compares 
the results of the collodion film method, the alcohol fixation method, the 
vertical illuminator, the ordinal y porometer, and the horizontal porometer 
for determining the apertures of leaf stomata. The first two proved unsatis¬ 
factory. The vertical illuminator proved useful if exposure to the light was 
brief. The porometers gave consistently satisfactory results, particularly the 
horizontal porometer. Twenty-one references are cited. 

A field method for the determination of the momentary amount of assimi¬ 
lation of land plants [trans. title], W. Holdheide, B. Huber, and O. Stocker 
(Ber. Deut. Bot Qesell., 54 (1936), No. 2, pp. 168-188, pU. 3). —^The apparatus 
consists of absorption vessels which, with the normal COj content of the air 
and the higher transpiration rate, insure a 100 percent absorption and simul- 
taneou^y permit a very exact quantitative serial analysis to be made by means 
of conductivity measurements. The whole is easily transportable, and Uie 
determinations may be made on plants in sitn. 

Comparative effects of altering leaf temperatures and air humidities on 
vapor pressure gradients, 0. F. Curtis (Plant Physiol., 11 (1936), No. 3, pp. 
595-603, figs. 2).—In this contribution from Cornell University data are pre¬ 
sented indicating that a rise of 5** G. in leaf temperature above that of the 
air may increase the vapor pressure gradients by amounts equivalent to those 
due to lowering the external relative humidity by from 30 to nearly 38 i)ercent. 
A rise to 10® above tlie air would be equivalent to lowering the humidity by 
from 67 to 90 percent or to increasing the vapor pressure gradient by from 8 to 
30 mm. of mercury. Curves show the effects in terms of the equivalent lower¬ 
ing of the relative humidity on the vapor pressure gradient resulting from rais¬ 
ing the leaf temperature, and other curves give the effects of rises in leaf 
temperatures on vapor pressure gradients in terms of millimeters of mercury. 
Assuming no change in the amount of water vapor in the air, these curves may 
be used to predict the maximum possible effects of an equal rise of both leaf 
and air temperatures on the vapor pressure gradient between leaf and air. A 
rise in air temperature corresponding to that of the leaf usually tends lo 
reduce transpiration to a rate less than would occur if the air temi)eratare 
remained low and the leaf temperature alone rose. The “concept that a rise in 
air temperature increases transpiration because the relative humidity is thereby 
lowered, or that the air is less saturated, or that it has a higher vapor pressure 
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deficit, is a false concept, for the increased transpiration is dne solely to a rise 
in loaf temperature.” 

Absorption of ultraviolet light by cellophane and by plant organs and 
tissues firans. title], B, Gilles {Oompt, Bend, Acad, Bd, [Paris], 202 
1 ^ 0 . 11, pp. 968r-970). —Using both spectroscopic and photoelectric methods and 
the mercury vapor lamp as light source, cellophane proved, in general, to be 
notably transparent to ultraviolet rays, and it may be used to replace quartz 
in certain physiological tchts. Plant cells also may be much more permeable to 
chese rays than generally supposed. The lower epidermis transmitted all the 
spectrum of tlie mercury vapor lamp. Leaves of Beffonia, Tradescantia, Oralis, 
Plantago, and Balvinia and tlie extremities of leafiols of Cy^topieriB were 
almost completely opaque, but the leaves of Elodea taken near the bud were 
relatively transparent. The integuments of seeds of lentils and peas were 
almost as opaque as the leaves. 

Daily variations in products of photosynthesis, water content, and acid¬ 
ity of leaves toward end of vegetative period, P. P. Stanescu (Amer. Jour, 
Bot, 23 (1936), A’o. 5, pp, 314-370, figs, 2).—In was found by this study at Cornell 
University that the important daily variations in carbohydrates common in 
green loaves occur also during the last days of the vegetative period and with the 
.^ame rhythmic cliaractor as during summer. The curves of the hexoses fre¬ 
quently showed an opposite course to those of sucrose or starch, this being par¬ 
ticularly marked during the daytime. Toward the end of the vegetative period 
the beginning of starch accumulation was generally observed later in the morn¬ 
ing than during tummor. The monosaccharides predomhiated in the petioles, 
starch was second in amount, and sucrose occurred in very small quantities or 
was often lacking. The water content of laminae also presented rhythmic 
oscillations. The absolute content in the petioles was always higher than in 
the laminae. Water absorption by the tissues was associated with a synthesis 
of organic materials. A relation between the marked variations of carbo¬ 
hydrate and of water contents and the weak oscillations of the actual acidity was 
not observed Usually there seemed to be a contrast between the curves of the 
acidity in the lamina and in the petiole. Toward the end of fall the temperature 
apparently represents a limited factor. 

Long- and short-day plants: A review of investigations of photoperiod- 
ism [trans. title], G. BobostrSm: (Nord. Jordhmgsforslc,, 1935, No, 8 , pp, 119- 
I 4 O ).—^This review of the lltorature covers the period from 1020 to 1035, and 
a four-xwigo bibliography is i)rovided. 

Tho strnclure of the ceil wall in plants [trans. title], A. FfiEY-WYSSLXNo 
(Protoplaitma, 25 (1936), No, 2, pp, 261-390, figs, 18), —^This study discusses the 
ainicroscoi)ie, submicroscopic, and microscopic structure of the coll membrane. 

Vegetative anatomy of the tomato (Lycopersicum esculentnm Mill.)*— 
I, Stem structure, B. F. Woodcoge: (Mich, Acad, BcL, Arts, and Letters, Papers, 
21 (1936), pp, 215-222, pis. 2, figs. 3),—In this contribution by Michigan State 
College, the anatomy of the tomato stem is described and illustrated in detail, 
including the epidermis, endodermis, and vascular tissues (with the leaf traces). 
In structure, the tomato stem proved to be markedly similar to that of the 
potato as described by Artschwager (B. S. R., 30, p. C20). 

Researches on the legnme-nodole bacteria [trans. title], S. Winogbadsky 
(Ann. Inst, Pasteur, 56 (1936), No, S, pp. 221-250, figs, 2). —^Prom the data here 
presented, together with comparisons of the results with the literature of the 
subject, the author concludes in favor of the atmospheric origin of the nitrogen 
liberated by the nodules of legumes in the form of ammonia. 

The effect of the colour and nature of light transmitted by wrapping 
materials on bacterial and mould growth, D. IX. F. Glayson (Jour. Boy, Banit, 
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Inst., 57 (1936), No. 5, pp. 1872-078).—This is a general review (with a bibli¬ 
ography of 26 titles) and a record of the results of preliminary exijerimental 
work by the author on wrapping materials for foods. No appreciable effect of 
white or colored light, free from ultraviolet light, on the growth of Penicillium 
ylauGum, Pseudomonas fiuorescens, or Biacillvs] coU could be detected. 

On the significance of niycorrhisa, A. Buboes (New Pfiytol,, 35 (1936), No. 2, 
pp. ij(7-fSi).—The author concludes that the fungus in a mycorhizal association 
IS a case of controlled parasitism. It is without inutualistic significance, and 
the soil organisms responsible for decomposition bear no necessary conuectiou 
with the mycorhizal fungi (though conceivably a fniigus may act iu both 
ways). 

Zygosaccharomyces pini, a new species of yeast associated with bark 
beetles in pines, B. C. Holst (Jour. Agr. Nes. [U. 8.], 53 (1936), No. 7, pp. 513- 
518, pi. 1, fig. 1). —^A yeast has been found generally associated with certain bark 
beetles, Dendroctonus and Ips species, in the United States. A determinative 
study placed it in the genus Zygosaccharomgces, since ascospore formation is 
preceded by a heterogamic sexual process. The formation of four hat-shaped 
ascospores per ascus, together with the fact that of the common sugars only 
glucose, fructose, and mannose are fermented, identifies it as a new species for 
which the name Z. pini is proposed. The organism is illustrated and fully 
described. 

GENETICS 

A genetic factor for the annual habit in beets and linkage relationship, 
P. A. Abegg (Jour. Agr. Res. [U. P.], 58 (1936), No. 7, pp. i9$-511, fig's. 6.)— The 
inheritance of the annual or bolting character in beets (Beta vulgaris) was 
determined in crosses of three relatively biennial types with an annual strain 
selected by Munerati. Annual (beets developing seedstalks during the first 
season) v. biennial habit (B5) was found to be controlled by a simple 
Mendelian factor pair, with the annual habit dominant, confirming Muneratl’s 
results (B. S. B., 66, p. 816). The numbers of annual and biennial beets 
observed in backcross and Ps progenies were in close agreement with the 
expected 1:1 and 3:1 ratios, respectively. Annuals in both Pi and Pa 
progenies were slower in their average rate of seedstalk development than 
the annual xiarental strain. BB and Bb plants evidently do not differ greatly 
in rate of seedstalk growth. There may be modifying factors which retard 
the time of blooming while not suppressing the initiation of the reproductive 
I)hase. B assorts independently with Pi, the factor connected with the plantain 
leaf venation character. Definite linkage of B was noted with R, the common 
hypocotyl crown color factor. The cross-over value from aH data approx¬ 
imated 15.5 percent, which placed B in the R-Y linkage group determined 
by K^er (B. S. B., 75, p. 188). The biennial strains used in the study 
seemed to correspond in their bolting character with similar typos commonly 
present iu cultivated sugar beet varieties. 

Inheritance of certain colour characters in gram (Gicer arictinum), V. 
Bamanatha Aytab and B. Balasubramaniam (Indian Aoad, 8ci. Proo., 4 (1936), 
No. 1, Sect. B, pp. 1-26, pi. J).—The modes of inheritance in 3 types of flower 
colors and 13 types of seedcoat colors in gram (0. arietinum) were studied in 
crosses between pure lines isolated at Pusa and Coimbatore. 

The production of pink, blue, and white petals is controlled by three fac¬ 
tors C, B, and P, of which C and B are complementary and P supplementary 
to B, When all the three factors are in combination, the flowers are pink. 
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If B and C alone are present, blue flowers are produced, while in all other 
combinations, the petals are whita 

As to seed colors, 0 has no effect, and B&, Pp, T^t\ Tt, and B'*/'*' alone 
account for the existence of various shades among the 13 grades. None of 
them were found to be linked, and all showed dominance. P and T* showed 
supplementary type of interaction in development, while W was hypostatic 
to B. B and exhibited pleiotropif effects on plant characters. B imparts, 
by itself, dark olive buff color to the seedcoat. P is inactive alone but causes 
considerable changes in the phenotypes in tlu* presence of B. 3^ and JT* 
affect only the seedcoat colors. 2“ is inoperative except with P, when it darkens 
the color pattern. IT® also has the same reaction but its expression is in¬ 
fluenced by the genic background. has no chromatic effect in the presence 
of B, dilutes the pigmentation when not with B, and makes the seedcoat 
darker if B and P are both present 

The shape of the seeds is also affected by certain factors. JF** converts ir¬ 
regular shaped seed into round, but this property is masked by B when with 
the recessive p. B also produces round seeds but not in the BP condition. 
With B alone without P, the seeds are reduced considerably in size, but arc 
restored to normal weight when P is added to B. The surface of the seeds is 
puckered by action of this effect being much reduced when in association 
with B and P, or B and T*. 

The reaction of wheat hybrids to a spring frost, J. B. Hakkington (Conad. 
Joar, H (1930), No. 5, Sect. C, pp. 185--189) .—A moderate June frost (E. S. K., 
75, p. 617) proved highly efficient in separating wheat hybrid lines for re¬ 
sistance to spring frost. Eighty of 332 Pa lines of H--Mr-24 X Reliance and 
fully 66 of 227 Pb lines of (Reliance X Reward) X Reliance appeared to have 
the superior frost resistance of Relian<*e. Signifleant genetic differences in frost 
leactlon were found among the lines of each of two new varieties. 

[Genetic investigations with sheep and goats] (Tewas Sta. Rpt. 1985, pp. 
,55-d7, 197). —Results are reported by B. L. Warwick as to the inheritance of the 
ridgling characteristic in goats; by Warwick, J. M. Jones, W. H. Dameron, and 
P. B. Dunkle on the inheritance of the polled character in fine wool sheep; 
and by Warwick, R. O. Berry, A. Hogan, aiffi W. R. Horlacher on cytological 
studies of the chromosome numbers in sheep and goats and the diagnosis of 
pregnancy, 

Studies of a size cross in mice, [I], H, W. E. Castxe, W. H. Gates, S, O. 
Reed, and L. W. {Oenetieg, 21 (1986), No. 1, pp. 66--78; 4, pp. In 

further studies of size inheritance in mice (Xi3. S. Bl, 75, p. 762), cross<»s 
were made between a race of Ulus mtihvuhig having i)ink eyes, short ears, ainl 
a dilute nonagouti coat, and black and white Japanese waltzing mice derived 
from the JIf. haotviamus race. Adult males of the parent races averaged 26 2 
and 17.6 g, respe(*tively, as compared with an average of 25.4 g for 5 adult Fi 
males. Pi animals were reciprocally backcrossed with dilute browns. When 
the 1,236 progeny were grouped by the 4 color classes, the blacks were smallest, 
28.24±0.16 g and 21.40±O.12 g for males and females, respectively; blues, 
28.64±0.17 and 22.32±0.13; browns 29.09±0.18 and 22.61±0.13; and dilute 
browns 30.01±0.17 and 22.61±0.14 g for males and females, respectively. In 
body length, the animals rated in the same order. Brown animals were sig¬ 
nificantly larger than blacks, and dilutes were larger than intense nuimni g it 
Is concluded that the differences in the sizes of the different colored groups 
are due to the physiological action of the genes for those characters rather 
than to linkages with specific size genes. Males were significantly larger than 
females. 
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In a further study on the weight, body length, and tail length of the backcross 
individuals reported in the foregoing paper and produced by using a strain of 
Mus hactrianus in the cross, similar results were obtained in that dilute indi¬ 
viduals were larger than intense mice as judged by all thice characteri&lics, 
and brown was found to be more influential than dilution in increasing weight 
and body length, but dilution was a more important factor than brown in 
increasing tail length. Linkage of the color genes with size genes is not con¬ 
sidered an adequate explanation of the diffeiences observed. Therefore, the 
direct physiological effect of the color genes on general growth is suggested 
except that dilution has a special local action on tail length. 

Size inheritance in mice, W. E. Casths {Amer, Nat,, 10 (1936), No. 128, pp. 
209-211). —A further discussion of the relation of size to color in the cross of 
Mus taGtriamis and the house mouse. 

Harelip in the honsc monse, I, H, S. O. Reed (Genetics, 21 (1936), No. 4, 
pp. 339-360, fig. 1; 361-314). —^Differences in the expression of the harelip char¬ 
acter in inbred mice (E. S. R,, 6S, p. 179) were found to be dependent upon the 
sex of the individual, size of litter, age of mother, asyrometry of the clefts, and 
to a considerable extent upon chance factors. Non-harolip animals appeared in 
a population of 1,284 mice inbred from 10 to 14 generations which should be 
essentially homozygous for the genetic factors responsible. There was also 
much variation in the expression of the character. An attempt was made to 
determine the importance of different conditions, and it was concluded that 
17 percent of the variation was hereditary and S3 percent due to environmental 
factors. 

In studying the genetic bases of the inheritance of harelip in mice, progeny 
from an inbred strain were crossed with inbred non-harelip stock. The EiS were 
backcrossed to the non-harelip stock. Tests were made to determine which of 
the animals so produced carried the harelip gene or genes by baekerossing them 
with the harelip inbred strain. In these matings, one-half of the animaN were 
found to produce some harelip progeny and consequently carry genes for hare¬ 
lip. It is pointed out that this result would be simulated if one or several 
pairs of genes were responsible for the characteristic. In the 548 Fs progeny, 
there were 6.4 percent harelip young, suggesting that a small number of genes 
are responsible for the condition. It could not be determined whether the 
character w'as due to one principal gene and several modUlcrs or to the action 
of a number of cumulative genes. The phenotypic expression of harelip in 
genotypically harelip animals was exceedingly variable, due to the interaction 
of genes and environmental circumstances. 

Xnheritance of rate of growth in Barred Plymouth Hocks, E. E. SoHWETZiJm 
(Poultry 8ci , IS (1936), No. S, pp. 369-316).—In this investigation at the Indiana 
Experiment Station 35 of the heaviest and 33 of the lightest indi\idunls at 
from 8 to 9 weeks of age were '^elected from a large brood of Barred Plym¬ 
outh Rock pullets and were designated as the fast and blow groups, respec¬ 
tively. These two groups were handled under similar conditions tlirough 
the growing and first laying period. 

The results indicate that it is possible to select fowls at from 8 to 9 weeks 
of age which have inherent differences in body weight. The rote of growth 
appears to be associated to some extent with mature body weight, maturity 
being attained at about the same age in both groups. The rate of egg pro¬ 
duction during the first year seems independent of body weight, but the 
fast-growing group laid larger eggs on the average. By sheeting eggs for 
hatching from the fast- and slow-growing parent stock over two seasons, 
chicks were hatched which showed significant differences in growth rate, 
giving evidence that rate of growth is inherited. 
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The inheritance of certain characters affecting egg quality, A. Van 
Wagenbn and G. 0. Hall (Poultry 8cL, 15 (1936), No. 5, pp. 405-410).—In this 
study at the [New York] Cornell Experiment Station, aU eggs laid by the 
experimental White Leghorn flock during a 10-day period in each of the 
months of January and February were subjected to quality tests. The meas¬ 
ures of quality included condition of the firm albumin, percentage of firm 
albumin, percentage of inner thin albumin, percentage of outer thin albumin, 
yolk index, and yolk color. 

A tabulation of the records of individual hens showed that they differ sig¬ 
nificantly in one or more of these characters and that the value for each 
may be considered as clearly characteristic of that individual. In further 
analyses of the data for evidence of the inheritance of certain quality factors 
it is shown that the condition of the firm albumin exhibits inheritance typical 
of quantitative characters. The correlations between daughters and their 
dams, daughters and their sires’ dams, and daughters and the average of 
their dams and sires’ dams were 0.402±0.058, 0.502±0.057, and 0.549^0053, 
respectively. These significant correlations indicate that this is an inherited 
character, probably dependent upon multiple factors. Similar grouping tests 
and correlation studies indicate that the characters, percentage of outer thin 
albumin, percentage of firm albumin, and yolk index have not been effectively 
fixed in the offspring by the type of selection which has been followed. 

Results from breeding rabbits that are suckling young, G. E. Ejillogg 
(U. 8. Dept. Ayr, Giro. 410 (1936), pp. 8). —^Three groups of 40 does each were 
selected for comparing the effects of breeding at 28, 42, and 5G days after 
the previous litters were born. The results showed that 71, 58, and 75 per¬ 
cent, respectively, of the does accepted the buck on the breeding date. Of 
these services, 72, 78, and 78 percent, respectively, resulted in pregnancies. 
The interrelations between frequency of breeding, size of previous litters, size 
of subsequent litters, and weight and mortality of the young at weaning were 
diflSlcult to interpret, but it is considered inadvisable to breed does on the 
twenty-eighth day after parturition. 

Ovum age and the course of gestation in the guinea pig, W. G. Young and 
R. J. Blandau (8oience, 84 (1936), No. 2177, pp. 270, 271, fig. 7).—To study the 
effects of time of fertilization on percentages of pregnancies, litter size, and 
abnormal pregnancies, 235 guinea pigs were artificially inseminated with fresh 
spermatozoa during heat and 18, 24, 30, 36, and 42 hr. after the beginning of 
oestrus. Ovulation in the guinea pig occurs about 10 hr. after the beginning of 
oestrus. Insemination during oestrus resulted in 80 percent pregnancies and 
litters of 2.7 young. The percentage of pregnancies and litter size steadily 
decreased and the proportion of abnormal pregnancies increased as the time 
of insemination was delayed. Fertilization of the older ova showed a marked 
tendency to termination of pregnancies near the eighteenth day of gestation. 

Effect of hypophysectomy and replacement therapy on lactation in guinea 
pigs, E. T. Gomez and G, W. Tuenbs (8oc. Expt. Biol, and Med. Proc., 34 (1936), 
No. 43 pp. 404-406).—In studying the effect of pituitary hormones on lactation at 
the Missouri Experiment Station, hypo|fiiysectomy of guinea pigs during the 
first we^ of lactation resulted in a rapid decline, with cessation of milk 
secretion in two or three days. Secretion could not be maintained or restored 
by the administration of galactin. Lactation was maintained in two animals 
by Injecting suspensions of whole frei^ pituitarles, suggesting a probable 
important r^ation in controlling milk secretion between the pituitary and other 
endocrines. 
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Seasonal Tariation in the birth rate of the milking goat in the United 
States, C. W, Tuenbb {Jour, Dairy 8ci., 19 {19S6), No. 9, pp. 619-S22). —study 
of the season of birth of 37,0i7 kids in the American Milk Goat Record Asso¬ 
ciation showed that over 50 percent of the kids were born in February, March, 
April, and May. The anoestrus period covers April, May, June, and July and 
some come in heat in August in favorable years. 

Pygopagns parasitic bovine twins involving the udder, G. W. Tubnee (Jour 
Dairy 8ci., 19 {19S6), No. 10, pp. 651--e5S, figs, g).—This contribution from the 
Missouri Experiment Station presents a description and photographs of a para¬ 
sitic bovine twin attached to the loin of the host, which was an otherwise nor¬ 
mal Guernsey heifer. The parasite consists externally of a leg, tail, hip bones, 
and a complete udder with four teats. The possible significance of this case 
in relation to other reported cases of supernumeraries in abnormal positions in 
man and domestic animals is discussed. 

Effects of synthetic androsterone on accessory reproductive organs of the 
male ground squirrel, L. J. Wells (Soc. Expt. Biol, and Med. Proc., $4 (1936), 
No. 4f PP> 625-523). —^Data are presented on the influence of androsterone treat¬ 
ment in 16 male ground squirrels on the weights of the seminal vesicles, pros¬ 
tate gland, Cowper’s gland, and bulbar gland. The weights of the glands ranged 
in values equaling those in the controls to double the normal weights. Syn¬ 
thetic androsterone failed to provoke a marked response in the accessories but 
stimulated precocious formation of spermatozoa and the histological develop¬ 
ment of the accessories. 

Vaginal corniflcation induced by swabbing and its bearing on the rat unit 
of estrogenic substance, C. K. Hr and O. N. Fbazieb {8oc, Expt. Biol, and 
Med. Proc., S3 (1935), No. 3, pp. 326-328) • —^In studying the effect of swabbing 
on the production of comified cells in the vagina of the rat, it was found that 
swabbing alone three or four times daily caused significant cornification in a 
large percentage of ovarlectomized animals. Although the changes come later 
than those induced by oestrogenic substances, the reaction materially affects 
the results in biological assays. 

Influence of estrone upon galactin content of male rat pituitaries, R. P. 
Reece and G. W. Tltotee (Soc. Expt. Biol, and Med. Proc., 34 (1936), No. 4, pp. 
402, 403). —^The results of tests at the Missouri Experiment Station indicate that 
the pituitary of the normal male rat contains an appreciable quantity of galac¬ 
tin. The amount was increased by 15 daily injections of oestrone. Determina¬ 
tions were made by injecting the suspensions of macerated pituitaries of treated 
and untreated animals over one of the crop glands of pigeons and ascei*tainlng 
the degree of proliferation. 

Experimental ‘‘constant oestrus** and the notion of anti-gonadotropic 
hormones, G. P. Du Shake, W. T. Levine, G. A, Pfeiffbb, and E. Witschi (Sor. 
Expt. Biol, and Med. Proc., 33 (1935), No. 3, pp. 339-345, fig. 1).—An account is 
given of the bringing about of constant oestrus in one of a pair of parabiotic 
rats through the castration of the other twin. This was possible even in case 
the uncastrated animal was hypophysectomized. Oestrin evidently disappears so 
rapidly from the circulation that it does not reach a sufficient concentration 
in the castrated animal to check hypophyseal activity even though about 160 cc 
of blood per day is exchanged between the twins. A low grade of constant 
oestrum was also established by implanting testes in newborn females. The 
state of equilibrium established in such cases between the hypophysis and 
ovaries resembles the situation in the rabbit, in which neither ovulation nor 
luteinization occur, although one ovulation was induced by the administration 
of a luteinizing hormone from sheep pituitary. It is concluded that no specific 
anti-hormones are formed, although the hypophysis, probably through the 
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thyroid and adrenals, checks excessive growth of overstimulated ovaries. The 
loss of reactivity in ovaries after prolonged stimulation is considered an im¬ 
munity reaction to foreign proteins. 

Inhibitory effects by the hypophysis of rats following injections of preg¬ 
nant mare scrum hormone, C. Hambtjbgee (iSfoc. Expt, Biol, and Med. Proc., 
S4 (1936) t No. 4, pp. 519-52S, fig, 1). —^The blood sera of normal adult female rats 
were found to contain no detectable gonad-stimulating hormones, and serum 
from castrated rats contained only small amounts. The amount of gonad- 
stimulating scrum from such rats treated with a purified preparation of the 
gonad-stimulating hormone contained more of the hormone. To interpret the 
results, both spayed and hyxwphysectomized animals were employed. The re¬ 
sults indicated that the hypophysis under the influence of oestrin inhibits the 
action of gonadotropic hormones. 

On the biological properties of mare gonadotropic hormone, H. H. Cole 
(Amer. Jour. Anat., 59 (1936), No. 2, pp. 299-53J, figs. 15).—With further refer¬ 
ence to the gonadotropic hormone isolated from the blood serum of pregnant 
mares (B. S. R., 75, p. 327), it is shown that the injection of 2 rat units of the 
hormone into 25-day-old rats induced ovulation in most cases. Ovulation oc¬ 
curred at about 72 hr. after injection, and the normality of the response is 
indicated by the fact that tlie immature rats will breed, carry young to term, 
and in some cases raise the young to weaning time. The injection of 10 rat 
uuilb induced superovulation in tlie 25-day-old rats, while massive doses ot 500 
rat units rarely caused ovulation, probably due to the fact that this high con¬ 
centration caused such a rapid thickening of the follicle wall that ovulation 
was prevented. Similar injections did not produce mature follicles in 10-day- 
old rats, although at higher levels tliere was evidence of extensive interstitial 
cell growth. Male rats also showed a response to injection of this hormone, 
single treatments causing an increase in both tubules and interstitial cells, while 
prolonged treatment resulted in a marked development of the accessory organs 
without further affecting the tubules. 

Effect of large doses of progesterone in the female rat, H. Sexye, J. S. Xj. 
Bbowne, and J. B. Coliip (8oc. Expt. Biol, and Med. Proc., 34 (1936), No. 4, pp. 
479-474 )'—Supplementing the studies of the effect of oestrin on the female rat 
(B. S. R., 75, p. 014), it was found that the daily adminibtration of 4 mg 
of synthetic progesterone to normally cyclic female rats (*aused immediate 
cessation of oestrus cycles, ovarian atrophy, hypertrophy of the pituitary, and 
slight atrophy of the thymus. The effect of ovarian hormones on the mam¬ 
mary gland seems largely dependent on the preson(*e of pituitary secretions. 

Procedure for quantitative extraction of sex hormones from urine, T. F. 
Gallagher, F. 0. Koch, and R. I. Dobfkan (8oo. Expt. Biol, and Med. Proa., 33 
(1935), No. 3, pp. 440-444, fig. 1). —method is descril)ed for extracting male and 
female sex hormones from urine, involving acid hydrolysis, extraction with ben- 
yene, and separation into male and female fractions by alkali. An absoii)tlon 
process for the male hormone is also described. 

A method of purification of gonad stimulating principle from pregnant 
mare serum, A. B. Meyer (8oo, Expt. Biol, and Med. Proc., 33 (1935), No. 3, pp. 
433-436). method for extraction, purification, and concentration of the gonad- 
stimulating principle of pregnant mare serum is described. 

Experiments on urine pregnancy tests in cows, A. B. Oobonel (Philippine 
Jour. Anim. Indus., 3 (1936), No. 4, pp. 973-980). —The results of this investiga¬ 
tion indicate that the Immature female mouse is the best laboratory test 
animal to use in conducting the biological urine pregnancy test in cows. Em¬ 
ploying the technic described, positive reactions were secured in 71.4 percent 
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of the flnimflis examined at 2 months* pregnancj" while results obtained at an 
earlier stage were too variable to be of value, thus demonstrating the limita¬ 
tions of this test. 

imXiD CHOPS 

Statistical methods and their application to agronomy: A bibliography, 
compiled by K. K. Guha Rot and P. C. Mahaxanobis {Imp, Council Agr, Res. 
ilndial, Misc. Bui. 9 {1996), pp. [5]20).—This bibliography lists 97 books and 
1,597 references classified as mathematical—^averages and variance, correla¬ 
tion and regression, frequency curves, and goodness of fit; and applied—afield 
trials, meteorological, genetics, and biological. 

The point-observation-plot (sqnare-foot density) method of vegetation 
survey, G. Stewaet and S. S. Hutchings {Jour. Amer. 8oc, Agron., 28 {19S6), 
No. 9, pp. ’llJir-722, fig. 1). —^The point-observation-plat method, devised by the 
Ihtermountain Forest and Range Experiment Station (Ogden, Utah), employing 
a circular plat of 100 sq. ft. (5.64-ft. radius), is described as timesaving, pro¬ 
viding for randomization and replication, and permitting statistical analysis of 
The data. The method is Indicated as suitable for depletion surveys, for forage 
inventories, and for permanent plats, and also for studies in range and pasture 
management, in erosion sui’veys, in agronomy, and in ecological observations. 

[Agronomic work in Colorado] {Colorado Sta. Rpt. 1986, pp. 9, H, 15,16-19, 
81, 32, 42 ).—The progress of breeding work with com, oats, sorghum, and pota¬ 
toes; time of irrigation tests with small grains and other crops; inoculation 
studies with alfalfa; range studies, including methods of irrigating grass 
meadows, methods of grazing, and a forage resource survey; and control of 
bindweed and of other perennial weeds, are reviewed as heretofore (E. S R, 
75, p. 194). 

[Agronomic investigations in Texas], E. B. Reynou>s, D. T. EicxonGH, G. T. 
McNess, R. B. Dickson, B. O. Langijey, P. R. Johnson, H. P. Morris, R. H. 
Wtchb, E. K. Crouch, H. E. Rea, H. P. Smith, D. L. Jones, V. L. Cory, W. H. 
Dameron, R. G. Reeves, J. O. Beasiey, R. E. Karper, P. C. Mangelsdorf, M. A. 
Grimes, R. Treichleb, G. S. Fraps, H. M. Beachell, H. Dunlavy, I. M. Atkins, 
P. B. Dunkle, J. R. Quinby, J. C. Stephens, R, H. Stansel, O. L. Carpenter, 
W. H. Friend, O. H. McDowell, and B. Mortensen {Texas Sta. Rpt. 1935, pp. 53- 
57,58-78, 79, 80,128,129,14^145,141-149,159-164,167-178,182-185,186-188,189- 
196, 197-199, 202-204, 207, 208, 209-213, 218, 219, 220, 221, 222-227, 228-231, 232, 
248, 249 ,250, 251, 255-262, 277). —Continued agronomic and plant breeding experi¬ 
ments (E. S. R., 75, p. 87) at the station and substations, reviewed briefly, in¬ 
cluded varietal tests with cotton, com, sweet com, wheat, oats, barley, rice, rye, 
grain sorghum, sorgo, sugarcane for sirup, flax, peanuts, soybeans, cowpeas, vel- 
vetbeans, alfalfa, lespedeza, clover, bur clover, sweetclover, vetch, crotalaria, 
potatoes, cigar wrapper tobacco, and miscellaneous winter and summer legumes 
and grasses; adaptation, growth, and utilization of i^ineless cactus {OpumMa 
ellisiana) ; breeding work with cotton, wheat, oats, barley, corn, sweet com, 
rice, grain sorghum, sorgo, and peanuts; development of cotton varieties 
adapted to mechanical harvesting; inheritance studies with cotton, corn, and 
different sorghums; studies of the genetic and cytological relationships of corn, 
Euchlaena, and Tnpsacum; natural crossing in rice; anatomy and micro- 
chemistry of the cottonseed (B. S. R., 75, p. 41); cultural (including planting) 
tests with cotton, corn, rice, grain sorghum, sorgo, sugarcane, Sudan grass, flax, 
•sweetclover, wheat, and potatoes; planting of treated and delinted cottonseed; 
seedbed preparation studies; comparisons of com and grain sorghums; effects 
of grain sorghum varieties and com on succeeding crops; irrigation tests with 
grain sorghum and cotton; milling and baking tests with wheat; fertilizer trials 



1937] 


FIELD OEOPS 


469 


with crops in rotation, corn, wheat, oats, rice, potatoes, and cotton; measure¬ 
ment of physical properties of cotton fiber; effects of weathering in the fi^d 
upon grade, color, and strength of raw cotton; green manures for cotton, com, 
and other crops; inoculation studies with legumes; germination and longevity 
of the seed and control of bitterweed; control of pricklypear; production and 
germination of buffalo grass seed; pasture improvement and management in¬ 
vestigations; trials of crops and seeds mixtures for summer, winter, and per¬ 
manent pastures; pasture crops on rice stubble; tests of small grain for pas¬ 
ture; soil fertility and moisture conservation studies; run-off water losses in 
relation to crop production; and crop rotations. Certain lines of work were in 
cooperation with the IT. S. Department of Agriculture. 

Permanent pastures for cattle production in the rice area of southwestern 
Louisiana, J. M. Jenkins (Louiakma 8ta. BuL 276 {1936), pp, 7). —^Pasture ex¬ 
periments were made in 1933^5 in cooperation with the U. S. Department of 
Agriculture at the Rice Substation with the aim of determining the permanent 
pasture crops and practices to supplement native vegetation in raising cattle 
in connection with rice growing. The plats included several seeds mixtures and 
also natural growth, variously fertilized and limed. 

From 3 to 5 yr. may be needed to establish fairly good pasture on ordinary 
rice land. Permanent pastures can bo established by prexmring the soil, fer¬ 
tilizing, seeding recognized pasture plants, and mowing occasionally to control 
objectionable weeds. The best pasture plants for the section have included 
Bermuda and Dallis grasses, common lespedeza, vrhite clover, and California 
bur clover. The most rapid growth was obtained in the experiments from a 
mixture of white clover, Bermuda grass, and lespedeza. A mixture of Dallis 
and Bermuda grasses, white clover, and lespedeza provided pasturage for the 
longest period in the year. Dallis grass has afforded some pasturage in mild 
winters and it starts to grow in early spring. Bermuda grass begins to grow 
with the advent of warmer weather and continues until frosted down. On un¬ 
seeded plats, hop clover, lespedeza, white clover, and Bermuda and other 
grasses were becoming established. The permanent pasture may be mowed for 
hay in summer when there is pasturage for the cattle on the fallow rice lands, 
or special areas can be provided for hay. During this experiment more hay 
was made on the 3 acres occupied than was reiiuired by the 6 work animals 
on the farm. 

Pastures and forage crops in South Africa {Imp, Bur. Plant Genet., Herb, 
Plants {Aberystwyth), Bui. 18 {1936), pp. 31, pis. 4, fig. 1). —^This publication 
includes articles entitled Pasture Research in the Union of South Africa, by 

I. B. P. Evans (pp. 7-18); Hay and Fodder Grasses and Legumes in the Union 
of South Africa, by A. R. Saunders (pp. 19-26); Outline of Pasture Work, by 

J. W. Rowland (p. 27); and The Initiation of Breeding Work on Herbage Crops 
in South Africa, by S. R. de Villiers (pp. 28-30). No bibliographies are in¬ 
cluded since ample references are included in Herbage Reviews and Herbage 
Abstracts. 

Fertilizer experiments with hay crops in the Connecticut Valley, F. S. 
PmNCE, T. G. Phillips, P. T. Blood, and G. P. Peecival {New Hampshire 8ta. 
Giro. 50 {1936), pp. 15, fig. 1). —^Hay crops including alfalfa-timothy mixtures, 
red and alsike clovers, and wheat fodder, were grown during the period 193(X- 
35 on variously fertilized and limed platsf, largely on Agawam fine sandy loam, 
in the Connecticut Valley near Claremont. The experiments supplement work 
with sweetclover (B. S. R., 73, p. 778). 

As measured by yield increases by the crops grown, the greatest need was for 
potash. On the alfalfa-timothy mixture grown during the first 3 yr., potai^ 
influenced yields most, being more effective with lime or phosphorus or both, 
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although phosphorus, nitrogen, and lime all resulted in increases where applied. 
After plowing and seeding to other croi>s, returns from phosphorus appeared to 
increase, probably due to the mmug of the phosphorus applied in previous 
annual top dressings. Bed and alsike clovers responded strikingly to phos¬ 
phorus and potash, not producing normal yields unless both dements were sup¬ 
plied. Farm manures, it appeared, do not carry enough of these two elements 
for a normal crop of legumes, and if manure enough is applied to furnish ade¬ 
quate potash and phosphorus much of the nitrogen in the manure would be 
W'asted. Significant results were not obtained from lime applications on red 
and alsike clover. A reaction of about pH 5.5 was maintained on the unlinied 
plats. 

The stimulation of root formation on alfalfa cuttings, O. W. Bubton (Jour. 
Amer. Soc. Agron., 28 (1936), No. 9, pp. 704 705, fig. J).—-Naphthalene acetic acid 
surpassed indole acetic acid in stimulating formation of adventitious roots 
from alfalfa cuttings at the New Jersey Experiment Stations. Both compounds 
caused more roots to be formed per cutting and stimulated slightly earlier forma¬ 
tion than with untreated cuttings. Cuttings from the tip of the stems formed 
longer adventitious roots than those taken farther down the stem in both treated 
and untreated lots and also rooted more frequently. Preliminary determina¬ 
tion of the proper concentration of stimulating substances and of duration of 
treatment was found essential, since injury resulted from over treatment. 

Varietal differences in response to treatment are illustrated. The greater 
abundance of adventitious roots and their more nearly horizontal position on 
Hurdigan alfalfa compared with Hairy Peruvian suggest that the abundance 
and angle of adventitious roots so formed may be in close correlation with 
abundance and angle of branch roots on the parent plant Hardigan has a 
well-branched root system with the branches approadiing right angles, while 
Hairy Peruvian has a distinct taproot with its few branches assuming a more 
nearly perpendicular position. 

Barley production in Colorado, 1928-1985, D. W. Bobebtson, D. Koonge, 
J. J. CuBTis, and J. F. Brandon (Oolorado Sta. Bui. 431 (1936), pp, 36, figs, 7).— 
Varietal recommendations based on extensive variety tests with barley in¬ 
clude the Trebi, Oolsess, Hannchen, Wisconsin Pedigree No. 38, and Velvet va¬ 
rieties for irrigated conditions similar to those at the station; Trebi and 
Colsess for high-altitude irrigated districts as at Port Lewis; and Club Mariout, 
Flynn, and Vance Smyrna for dry land from studies at Akron in cooperation 
with the U. S. Department of Agriculture. As in an earlier bulletin (B. S. B., 
G5, p. 33), cultural methods and irrigation practices considered suitable for 
tlie several regions are outlined, barley diseases and control measures are in¬ 
dicated, and agronomic data are presented for the barleys tested, with de¬ 
scriptions of the recommended varieties. 

White clover, B. A. Houdoweix (TJ. 8. Dept, Agr. Leaflet 119 (1936), pp, 8, 
figs. 3).—Practices for growing white clover (TrifoUum repens) for pasture and 
for seed are outlined, with remarks on its adaptation, pollination, diseases and 
insects, and on the characteristics of the three recognized forms—common 
white Dutch, Ladino, and English wild white clovers. 

A comparisoii between Mexican June and three other varieties of corn 
for summer planting, C. K. McClelland (Jour. Amer, 8og. Agt'on. 28 (1936), 
No, 10, pp, 799-806). —^Variety-date-of-planting tests over extended periods at the 
Arkansas Experiment Station and at Scott and Marianna, Ark., reported for 
plantings made June X and 15 and July 1, showed Mexican June, closely fol¬ 
lowed by Paymaster, to markedly surpass Punk 90 Day and HaRttug H Prolific 
corn for summer planting. 
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A method for studying resistance to drought injury in inbred lines of 
maize, J. W. Hunter, H. H. Laude, and A. M. Brunson {Jour, Amer. 8oc. Agron,, 
28 {1986), No. 9, pp, 694-698, fig. 1). —^By testing 14-day-old corn seedlings for 
6.5 hr. in a chamber with temperature controlled at 140® F. and with a relative 
humidity of about 30 percent, the Kansas Experiment Station cooperating with 
the IT. S. Department of Agriculture found it possible to disting uish among 
strains as to drought tolerance. Essentially the same order of relative resist¬ 
ance obtained with the seedlings was noted for the plants in the field. IjIuos 
susceptible to top-firing under field conditions showed marked injury in the 
testing chamber in 3 to 5 hr., those susceptible to base-firing showed injury in 
4 to 6 hr., and resistant lines showed little or no injury after 6.5 hr. When 
returned to good growing conditions following ei^osure to high temperature, 
plant survival was 0 percent in lines susceptible to base-firing, 0 to 25 percent 
in those susceptible to top-firing, and 50 to 100 percent in resistant lines. 

Carbohydrate content of cotton plants at different growth periods and the 
influence of fertilizers, D. R. Erold {Jour. Amer, 8oc. Agron , 28 {1936), No. 10, 
pp. 1175-186, fig. 1 ),—^Periodic changes in concentration of certain carbohydrate 
fractions of the cotton plant and the effect of fertilizers on these concentrations, 
determined from the time of emergence from the soil to the time of first pick¬ 
ing, were studied near Elgin, Tex., by the U. S. D. A. Bureau of Plant Industry. 

The total sugars, representing the soluble carbohydrates, decreased in con¬ 
centration in the plant tops between the stages of seedling and square forma¬ 
tion, after which the trend in concentration was upward and increased rapidly 
during active boll formation, the rate of increase diminishing as the bolls ai>- 
proached maturity. At maturity, when the bolls began to open, the total sugars 
began decreasing in concentration. 

Except for the period of active boll formation, when the concentration of 
total sugars in both tops and roots increased rapidly, the course of changes in 
concentration of total sugars in the roots tended to be opposite to that in the 
plant top. During the period of study, the concentration of total sugars in the 
roots exceeded that in the tops. The diose sugars of the roots exceeded by a 
large margin the concentration of monose sugars. In the tops the difference in 
concentration of the two sugars was influenced by the development stage and 
the fertilizer. In general, during the latter stage of boll formation, July 9 to 
August G, the monose sugars exceeded in concentration the diose sugars. The 
monose sugars in the tops and the diose sugars in the roots were the best indi¬ 
cator of the effects of fertilization on the soluble carbohydrates. Polysac- 
charoscH, representing the insoluble or storage carbohydrates, were in greater 
concentration in the roots than in the tops. In general, the course of the 
changes in concentration lor both roots and tops was upward throughout the 
growth periods studied, the rale of change being greater in the roots. 

The plants receiving complete fertilizers had a higher level of soluble and 
insoluble carbohydrates in both tops and roots during the latter development 
stages than did unfertilized plants or those fertilized with nitrogen and phos¬ 
phorus separately. Phosphorus alone tended to effect a higher level in the 
plant tops, while nitrogen alone did not consistently affect the soluble carbo¬ 
hydrates in either tops or roots but did tend to effect a lower concentration of 
insoluble carbohydrates near the end of the season. Plant growth and yields 
of seed cotton were increased by fertilizer applications, the largest returns re¬ 
sulting from a 9-^ followed by a 3-^3 fertilizer. These mixtures also pro¬ 
duced the most cotton at the first picking, showing an early stimulating effect 
on growth and square and boll formation and resulting in earlier maturity. 
The greater carbohydrate content of the plants correlated with larger plant 
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growth and larger yields. The total carbohydrate content expressed as per¬ 
centage of green plant or as grams per plant was greatest in plants grown with 
these two fertilizers. 

Studies in Indian millets.—^The types of jowar isolated at the Govern¬ 
ment Research Farm, Cawnpore, T. S. Sabnis (Agr, and Livestock in IndiOf 
6 (19$6), No, 4i PP* 506-516, pis. 7).—Distinctive characters of 63 types of sorghum 
are described with illustrations. 

The tillers of the pearl millet (Pennisetnm typhoideum (Rich.) ), G. N. R. 
Atyangab and P. V. Haeihaean (Madras Agr. Jour., 2S (1965), No. 12, pp. ^7-i- 
477, pis. 2). —^Prom studies at Coimbatore are described the development of tillers 
on pearl millet, the flowering sequence of the tiller and branch heads, and the 
general organization of the vegetative and reproductive phases. 

Bristled cumhu (pearl miUet), G. N. R. Ayyangas and P. V. Habihaban 
(Madras Agr. Jour., 24 (1936), No. 7, pp. 2S5-2S7, pi. 1). —^In varieties of pearl 
mUlet studied, as the bristles were longer the shedding of the fascicles increased 
and the density of the grain on the spike decreased. The condition in which 
the bristles remain below the surface of the grain is recessive to that in which 
the spikes show bristles from short to full length. 

Comparative influence of diflereut tillage practices on the yield of the 
Katahdin potato in Maine, P. M. Lombaed (Awier. Potato Jour., IS (1936), No. 9, 
pp. 252-255). —^Pre-emergence tillage followed by one deep cultivation, a rather 
general practice in the Presque Isle section of Maine, gave yields, 1931-33, that 
did not differ signiflcantly from those obtained after pre-emergence tillage fol¬ 
lowed by flve cultivations in cultural tests at Aroostook Farm. 

Irish potato fertilizer experiments, H. P. Cooper, W. D. Moobe, and B. W. 
Waixace (South Carolina Sta. Giro. 55 (1936), pp. 12).—Fertilizer tests with 
potatoes made, 1934-36, on farms in the Charleston truck area in cooperation 
veith the U. S. Department of Agriculture showed marked increases in yield to 
follow application of manganese sulfate. The greater response in 1934 than in 
1935 or 1936 seemed due in part to the application of manganese and other 
amendments to a large proportion of the truck soils during the last 3 yr. in 
compliance with earlier recommendations of the station. Recent indications 
were that the content of certain minor plant nutrients rather than the form of 
nitrogen accounts for the larger yields secured from the use of organic mate¬ 
rials. Where the minor plant nutrients were supplied, larger yields were 
secured from materials in which all the nitrogen was in the water-soluble non- 
protein form. 

Effects of potassium fertilization on the starch content of potatoes [trans. 
title], W. W6HLBIEB and K. Mecfert (Biedermanns Zentbl., 65 (1936), No. 7-9, 
pp. 321-333).—This review covers 82 titles. 

Bibliography on potato (Solanum tuberosum Ii.), compiled by N. Pebmeren 
(Trudy Prikl. Bot., Genet., i Selek. (Bui. Appl. Bot., Genet., and Plant Breeding), 
13. ser.. No. 1 (1933), pp. 807-376). —^This selected dassifled list of non-Russian 
publications up to 1930 comprises over 1,880 references. 

Ramie: A critical survey of facts concerning the fiber bearing plant 
“TTrtica nivea”, G. L. Cabteb and P. M. Hobton (La. State Univ. Studies, No. 26 
(1936), pp. illl+lOO, pi. 1, figs. 2). —^This publication reports an investigation by 
the Louisiana Institute of Industrial Research in which attention was paid to 
yl^ds of fiber per acre, factors affecting yields, stripping the ribbons from the 
stalk and their purification, and the economics of the production and purification 
of the fiber. A bibliography of literature pertaining to ramie, including 257 
references and abstracts of the more important articles, is appended. 

It is concluded that ramie can be grown in the Gulf Coast States with very 
little difficulty, and under ordinary conditions can be made to produce 25 tons 
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of green plants per acre containing about 500 lb. of pure fiber each year. To 
compete with imported, partially purified China grass at 10 ct. per pound, un¬ 
purified domestic ribbons must be produced to sell for less than 5.7 ct per 
pound. The cost of cultivating, fertilizing, and harvesting ramie in Louisiana 
has been found to be 1.82 ct, per pound of raw ribbons, which leaves a margin 
of 3.88 ct. per pound with which to care for the grower’s profit and the cost of 
removing the ribbons from the stalks. To introduce the cultuie of ramie into 
the United States on a commercial scale employing hired labor, it is held neces¬ 
sary to perfect a mechanical method of separating the stalk from the ribbons. 
The method must entail low labor and power charges, and produce a fiber free 
from mechanical injury. 

Effect of date of seeding on the length of the growing period of rice, 
J. M. Jenkins (Louisiana 8ta, Bui. 277 (1936), pp. 7).—^Twelve rice varieties 
were grown, 1929-^3, at the Rice Substation at Crowley in cooperation with the 
U. S. D. A. Bureau of Plant Industry to determine the number of days from 
emergence of the plants to emergence of the first panicle, when planted at 
2-week intervals from March 1 to June 15, inclusive. The growing period of 
each variety shortened after reaching the maic iTTmTn as the seasonal planting 
dates advanced, although there was a decided difference in the percentages of 
shortening. Varieties tending to have a relatively fixed length of growing period 
included lola, Fortuna, Rexoro, Early Prolific, Delitus, and Vintula. Varieties 
tending not to head until a certain time in the fall and thereby greatly length¬ 
ening or shortening their growing periods included Caloro, Blue Rose, Watari- 
bune, Acadia, Shoemed, and Honduras. Rices with growing periods of approxi¬ 
mately fixed lengths are considered desirable for farmers who want to grow 
the same variety on a large acreage. Rices that materially shorten their grow¬ 
ing periods are held very desirable for one forced to sow his crop late in the 
^ring. 

Sagrain in the Yazoo-Mississippi Delta, R. Euykenoaix (Mississippi 8ta. 
Bui. 814 (1936), pp. 34, figs. i9).—Planting, pacing, fertilizer, pasture, and 
curing experiments with sagrain (said to be a selected strain of Schrock) were 
made at the Delta Substation, 1927-^5. 

Sagrain produced its highest grain yields on Sharkey sandy loam when planted 
April 15 and its highest forage yields when planted May 1 to 15. Spacing 
of from 4 to 6 plants per hiU in hills 13 in. apart on Sharkey clay loam produced 
maximum average grain yields and 5 or more plants produced the highest 
forage yields of sagrain alone. Six or more plants per hill produced the 
highest yields of both grain and stover wdth soybeans in alternate hills. 
While the soybeans reduced the sagrain yields considerably when the total 
crop was removed eabh year, the beans from the soybeans and the better quality 
of feed offset the reduced sagrain yields. Considerably higher yields were 
obtained from sagrain and soybeans than from com and soybeans, and the yields 
of succeeding cotton were about the same. Slightly higher yields of cotton 
were obtained after Biloxi soybeans than after other varieties used with 
sagrain. 

Increases over the average check yield of 161 bu. per acre, due to application 
of nitrogen at the rate of 30 lb. per acre, amounted to 10.4 bu. from leunasal- 
peter, ammonium sulfate 10.8, calurea 9.8, calcium nitrate 9.8, sodium nitrate 
9.7, and cyanamide 7.3 bu. The 150-lb. rate per acre of applying ammonium 
sulfate was more economical than other rates ranging from 75 to 263 lb., and 
application (30 lb. of nitrogen per acre) when the sagrain was about 12 in. high 
gave slightly higher grain and forage yields. Only slight residual effects on 
sagrain accrued from commercial nitrogen applied on preceding oats. 
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About 1.5 acres of sagrain and soybeans per head sufficed to carry mules 
through the summer and fall idle period, July 15 to December 15. Shocking 
sagrain forage two bundles deep on each side of a ridge pole or farm fence was 
the most satisfactory and economical method of curing and of storing in the 
open during winter. 

Seed mottling in soybeans, F. Dimmock (ScL Agr.j 17 (1936), No. 1, pp. 42-49, 
fig. 1; Fr. abs., p. 49). —Studies made on a number of varieties and strains of 
soybeans, particularly O. A. C. No. 211, grown at the Central Experimental 
Farm at Ottawa, Canada, showed that both environment and heredity definitely 
influence mottling in soybean seed. All varieties tested were foimd more or 
less subject to mottUng. Selection of strains highly resistant to mottling was 
suggested as a means for reducing this abnormality. 

The sweetness of the wild sngarcanes of India, T. S. Venelatbascak (Agr. 
ana Livestock in India, 6 (19S6), No. 4» PP- 517, 518).—Sucrose percentages in 
types of SaccMrum spontaneum secured from Bihar and grown at Coimbatore 
ranged from 0.56 to 17.49 percent, and other types of 8. spontaneum 3.04 to 7.93 
compared with Uba 16.04, Co. 213 13.66, Co. 290 14.76, C. P. 807 16.49, and 
Striped Tanna 18.14. 

Bates of seeding wheat and other cereals with irrigation, B. E. Hutchison 
(Jour. Amer. 8oc. Agron., 28 (1936), No. 9, pp. 699-703, fig. 1). —^The rate of seed¬ 
ing experiment with cereals grown under irrigation, here reported on, was 
made at an altitude of 4,139 ft. at the Harney Substation, Bums, Oreg., where 
occur frequent frosts early in the growing season and a relatively large amount 
of sunshine and low humidity. Federation wheat planted at from 33 to 129 
lb. i>er acre, 1932<^5, averaged more than 4 heads per plant for the lightest 
rate, gradually decreasing to about 1.5 heads from the heaviest seeding. Thin¬ 
ner stands produced more heads per plant and more grain per head than the 
thicker stands. Bates of from 61 to 129 lb. per acre resulted in a fairly 
uniform average yield of both grain and straw; the optimum rate was 96 lb., 
less seed being insufficient to control weeds on foul land. Baart wheat, in 
1934, showed similar trends with a lower average yield than Federation. 

Trebi and O. A. C. No. 7 barley during 2 yr. made about the same number 
of heads per lineal foot for seeding rates of from 44 to 116 lb. per acre, only 
the 44-lb. rate yielding decidedly less than the higher rates. Markton oats, 
in 1933, gave similar yields for rates of from 58 to 135 lb. per acre and inferior 
yields for the 45- and 50-lb. rates. Beardless spring rye per acre gave a 
fairly uniform yield for all 8 rates of from 33 to 113 lb. More plants per 
lineal foot and heads per xfiant resulted from rye than from any other cereal. 

Very low rates of seeding tended to bo compensated for by increased tillering. 

Cnltural methods for winter wheat on non-irrigated lands in noi>theastern 
Wyoming, P. K. Thompson (Wyoming 8ta. Bui. 218 (1936), pp. 12, fig. 1 ).— 
Seedbed preparation and planting experiments were made with Kanred winter 
wheat on the Campbell County (Gillette) experiment farm, 1927*-35. 

Summer fallow prepared May 1 returned higher yields than when prepared 
June 1 or July 1. Wheat planted with a furrow drill outyielded that planted 
with a common drill on all dates and for all methods of preparing summer 
fallow, except on fallow duckfooted May 1. Wheat furrow drilled on oat 
stubble, bean ground, or 84-in. com rows yielded less than that sown on 
fallow. Seedings made September 15 with a furrow drill outyielded earlier 
or later seedings. A jOanting rate of 30 lb. of seed per acre has given the 
highest 3 delds and 45 lb., 0.5 bu. less per acre. In dry seasons, the lighter 
seeding rates gave the highest yields. The production cost per bush^ was 
more on summer fallow prepared May 1 than where wheat followed com, 
beans, or oats, but the higher yield after summer fallow made that method 
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more profitable. The best and most profitable yields in rotations were made 
on summer fallow. 

Effect of source, quality, and condition of seed upon the cold resistance 
of winter wheats, 0. A. Suneson and G. L. Pelttee (Jour. Amer. 8oc, Agron., 
28 (1936), No. 9, pp. 687--693). —Winter wheat seedling®?, both field and green¬ 
house grown, and mostly in the 5- to 8-leaf stage of development, gave highly 
significant hardiness differences within the same varieties when different 
sources of seed were compared at the Nebraska Experiment Station in coopera¬ 
tion with the U. S. Department of Agriculture. When several specific variates 
were tested to establish their relationships to differences in hardiness, variables 
such as seed size and protein content gave no consistent differences, while post- 
maturity factors, such as sprouting, weatherhig, or severe mechanical injury, 
gave significant differences in hardiness. While the latter results extend the 
scope of seed variations, they fall to account for most of the differences in 
hardiness observed in the regional collections of the common winter wheat 
varieties considered. See also an earlier note (B. S R, 71, p. 771). 

Effect of defoliation upon the cold resistance of winter wheat, C. A. 
SuNESON and G. L. Peltier (Jour. Amer. 8oc. Agron., 28 (1936), No. 10, pp. 807- 
809). —^Defoliation of field-grown Blackhull and Cheyenne winter wheat plants 
in the early tillering stage reduced cold resistance in cooperative studies by 
the Nebraska Experiment Station and the U. S. Department of Agriculture 
The decrease in survival was approximately in proportion to the degree of 
defoliation, indicating the importance of photosynthesis during the hardening 
process. 

Results of seed tests for 19d6, B. G. Sanborn and L. J. Higgins (New 
Hampshire 8ta. Bui. 293 (1936), pp. 2i), —^The germination and percentages of 
purity are tabulated for 430 official samples of field crop seed collected from 
dealers in New Hampshire during the year ended June 30, 1930. 

Preliminary studies on the carbohydrates !n the roots of bindweed, O. G. 
Baer (Jour. Amer. 8oc. Agron., 28 (1936), No. 10, pp. 787-798, figs. 6). —^The trend 
of the root carbohydrates of bindweed under control measures was studied 
in 1935 at the Colorado Experiment Station to obtain information on the effect 
of cultivation upon the root reserves. 

The percentage of reducing sugars in bindweed roots cultivated at 3-week 
intervals was markedly lower than in roots of undisturbed plants, and a 
slight further decrease was found in roots from the first foot level of plsints 
cultivated biweekly. The roots of plants cultivated at 3-week intervals con¬ 
tained from to 60 percent loss sucrose than the roots of undisturbed plants, 
while those cultivated biweekly sliowed 02 and 99 percent depletion of sucrose 
in the first and second foot levels, respectively. The total sugar content fol¬ 
lowed very closely the sucrose trend and was governed chiefly by this frac¬ 
tion. The polysaccharide fraction, extracted with 10 percent alcoho-l and 
designated “dextrin”, showed slow but constant depletion as a result of cul¬ 
tivation. Roots of plants cultivated weekly contained 58 percent of the quantity 
of dextrin found in the check plants. 

The starch content of bindweed roots decreased markedly when the plants 
were cultivated at 3-week intervals, while more frequent cultivation resulted in 
but very little additional depletion of this fraction. 

The marked depletion of the total carbohydrates in the roots of plants whidi 
had undergone systematic cultivation is emphasized. Prolonged cultivation, 
either occasional or frequent, caused a significant decrease in the food materials 
stored in the roots, found true in plants under cultivation at intervals of 3 weeks 
or less. Slight additional decrease was observed with increased frequency of 
cultivation. 
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Some metallic and inorganic compounds used as weed-killers {Bui. Imp. 
Inst. [London], $4 (IS36), No. 2, pp. 189-211).—The use of copper, iron, zinc, 
and ammonium sulfates, sulfate mixtures, kainite, arsenic compounds, chlorates, 
cyanamide, ammonium thiocyanate, sulfuric acid, and other chemicals and 
herbicides is reviewed, text references being supplemented by an appended classi¬ 
fied bibliography including 64 titles. 

HOETICULTUEE 

[Horticultural investigations conducted hy the Colorado Station] {Colo¬ 
rado Sta. Bpt. 19S6, pp. S2-^4).—Brie£ comments are presented on the progress 
of studies of varieties of apples, cherries, grapes, plums, and strawberries; of 
pruning, cultural, and fertilizer trials with sour cherries; the breeding of 
Spanish type onions; curing and storage of onions; strains of onions; develop¬ 
ment of tipbum-resistant lettuce; and the improvement of pyrethrum. 

[Horticultural investigations conducted hy the Texas Station], S. H. 
Yabneix, J. F. KosBonouGH, H. F. Moreis, P. R. Johnson, W. H. Fbiend, B. 
Mobtensen, J. F. Wood, B. H. Stansbl, R. A. Hall, H. M. Reed, L. E. Beooks, 
J. J. Bavles, L. R. Hawthobn, J. Whitacbb, B. H. Wtchb, W. J. Bach, S, W. 
Clabe, W. H. Damebon, and H. P. Smith {Texas Sta. Bpt. 1985, pp. 25-85,145, 
146,151, 152, 165, 173, 206, 207, 218-216, 217, 228, 24S-248, 249, 250, 251, 262-267, 
269-276). —^In again presenting progress reports (B. S. B., 75, p. 45), brief infor¬ 
mation is given on studies at the main station and substations on the adapta¬ 
tion of various fruits, vegetables, and ornamentals; breeding of blackberries 
and dewberries; culture of the blackberry, grape, and tomato; rootstocks of 
citrus; culture of grapefruit; deterioration of bearing grapefruit orchards; 
heating of grapefruit orchards; storage of oranges and grapefruit; effects of 
culture, fertilizers, sprays, etc., on the maturity of grapefruit; breeding of figs; 
processing of figs; rootstocks for grapes and pecans; breeding and culture of 
strawberries; cytology of the chromosomes in hybrids of citrus, strawberry, 
raspberry, and blackberry; fertilizer for asparagus and blackberries; storage 
of cucumbers; irrigation of spinach; breeding of tomatoes; nature of the puff¬ 
ing of tomato fruits; breeding of peaches; the breeding of hardier kinds of 
oranges; and the propagation of date palms. 

Commercial mnshroom production: A highly competitive, scientific busi¬ 
ness, C. H. Mahoney, B. A. Bessey, and B. I. McDaniel {Michigan Sta. Circ. 158 
{1986), pp. 20). —General information is presented on culture, marketing, and 
the control of insects and diseases. 

Commercialization of hybrid-vigour in the tomato, J. W. Hadfield and 
R. A. Oaldeb {New Zeal. Jour. Agr., 58 {1986), No. S, pp. 189-146, figs. 5).—Yields 
taken on seedlings obtained from crosses made at the Plant Researdi Station, 
Palmerston North, New Zealand, between various tomato varieties ^owed 
clearly the stimulating effect of hybrid vigor. The more distinct the parents, 
the greater the effect of heterosis. There was a definite trend toward early 
maturity in the hybrids. 

Studies of tomato defoliation, J. H. MacGxllivbay {Amer. Soe. Eort. Soi. 
ProG., 32 {1935), pp. 528-531). —Determining the percentage of defoliation by 
measuring the length of stems defoliated and the length of stems with leaves 
attached, it was found, in studies at the Indiana Experiment Station, that 
under field conditions younger plants are less defoliated, have a higher nutrient 
level, and less weight of fruit and foliage. In controlled trials in the green¬ 
house, the nutrient condition was found to exert a profound effect on defolia¬ 
tion, amounting from 7 to 12 percent in the case of complete nutrients 
from 90 to 100 percent with water alone applied to sand. The omiaaiAT i of a 
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single element increased defoliation as compared with full nutrients. The 
need of applied nutrients, even on good soil, was indicated in the better reten¬ 
tion of foliage. The long producing period of the tomato as compared with 
grain crops is pointed out. 

Somo effects of sprays on the growth and transpiration of tomatoes, N. F. 
Ohildebs {Amcr, Boo. ITart. Boi. Proc., S2 (1935), pp. 532-535). —^Field investiga¬ 
tions at the Missouri Experiment Station showed that bordeaux mixture ap¬ 
plied to tomato plants growing under drought conditions reduced markedly 
plant growth, yield, and size of fruit. A combined spray of bordeaux mixture 
and heavy oil induced a similar but not so striking response. Heavy oil alone 
had little effect on yield and fruit size but retarded maturity. The largest 
plants were in the heavy-oil group. Mature Marglobe plants growing in pots 
in the greenhouse were supplied, during the dull and cloudy days of January, 
witli bordeaux, copper sultate, colloidal copper, heavy oil, and other materials. 
The experiment was repeated in lat eApril when temperature and sunlight 
favored high transpiration. Over a period of 10 days, under both low and 
high temperature, bordeaux and otlier copper sulfates had little effect on 
transpiration. Heavy oil caiised a marked reduction, especially in April, but 
at the end of 10 days the oil-sprayed plants had returned to normal. 

Accomplishments in fruit breeding by State and Federal experiment 
stations, W. H. Aldebman {Amer. Boo. Hort. Boi. Proc., 32 (1935), pp. 13-20 ).— 
In summarizing information obtained from 75 questionnaires, the author reports 
a great expansion in fruit breeding activities in recent years. Of a total of 
449 new fruits which have been named and introduced, 321 were disseminated 
since 1920. There was noted a tendency to di<?&eminate new fruits without 
adequate testing, although, in general, it is believed that tree fruits require 
from 20 to 25 yr. and small fniits from 8 to 15 yr. of pr^minary trials. A 
tabulation is presented of State and Federal agencies concerned with fruit 
breeding, with lists of the varieties introduced. 

The relative abundance of pollen production by varieties of apples, H. E. 
Knowlton (Amer. Boo. Hort. Set. Proc., 32 (1935), pp. 7-9).—Counts made at 
the West Virginia Experiment Station in 1933 on the actual number of pollen 
grains per anther in Bed Duchess, York Imperial, Delicious, and Borne Beauty 
apples showed averages of 5,980, 5,215, 7,906, and 6,135, respectively. Using a 
Neubauer hemocytometer, studies were made in 1934 and 1035 on 14 varieties. 
In 1935, the range for 13 varieties was from a maximum of 7,211 in Delicious 
to a minimum of 2,188 in Northwestern. There was a notable variation 
between anthers in a single variety. For example, 10 readings on Bed Duchess 
in 1933 ranged from 9,030 to 4,077, with a mean of 5,980. Differences of about 
1,000 grains woro necessary to show significance. 

A study of the relation of size of apples to number of seeds and weight 
of spur leaves, A. E. Mubneek and G. G. Schowengebdt (Amer. Boo, Hort. Boi. 
Proc., 32 (1935), pp. .—Asserting that the relative size of the apple is deter¬ 
mined apparently by two factors—^leaf area near the fruit and the number of 
seeds, the authors discuss the results of studies at the Missouri Experiment 
Station in which it was observed that despite ample foliage, self-pollinated ap¬ 
ples were no larger and frequently smaller than cross-pollinated ones of the 
same variety. Although the number of seeds was less in the selfed fruit, the 
average weight of fruit per seed was much higher. 

Observations on several hundred bearing Wealthy spurs, collected at random 
from the interior and exterior of a large tree bearing a heavy crop, sliowed 
a good correlation between weight of fruit and number of seeds and between 
weight of fruit and weight of the spur leaves. Interior apples showed a signifi¬ 
cantly higher correlation between weight of fruit and number of seeds than 
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did outside apples. No correlation was found between leaf weight and seed 
number. Flowers poorly situated with reference to organic food supply needed, 
apparently, more efficient pollination that those more favorably located. 

Some results with the electrical maturity tester in measuring develop¬ 
mental and ripening changes in the apple, C. O. Hesse and A. L. Schbadeb 
(A 7 ner. Soc. Hort. Bci. Proc., S2 (1935), pp, 210-212, fig. i).—Readings taken by 
the Maryland Experiment Station with the electrical maturity tester (E. S. R., 
67, p, 680) on Jonathan and Grimes Golden apples, harvested at intervals 
throughout the growing season from high and low vigor trees, showed a 
gradual downward trend for fruit from both groups of trees until September 
6, when a definite rise was evident. This rise occurring from 7 to 14 days 
ahead of the commercial harvest was followed by little change in succeeding 
readings. Pressure tests from July 30 to September 27 failed to show changes 
correlated with the electrical readings, and diameter measurements also showed 
fairly constant increments. In the case of Jonatlian, the milliammeter read¬ 
ings were, up to September 6, consistently lower in fruit from the low vigor 
trees. Size of fruit had little effect on tester readings on stored Grimes Golden 
and Jonathan apples. 

Sterility in pears, M. B. Cummings, E. W. Jenkins, and B. G. Dunning (Ver¬ 
mont Bta. Bui 408 (1936), pp. 84, 16, figs. 9).—In this study of self- and 

cross-incompatibility in the Bartlett group of pears, the station assembled a 
collection of 14 varieties, either known definitely to have Bartlett ancestry or 
to closely resemble this variety, and also 7 species including, in addition to 
Pyrus communist, various oriental and other pears. 

In the field work, there were made under controlled conditions many cross- 
and self-pollinations in order to study compatibilities and the effects of 
different pollens on fruit and seed development. Considerable variations oc¬ 
curred in the results of the same cross from year to year due mainly to environ¬ 
ment For example, selfing of Bartlett resulted in 18 fruits in 1933 and only 
3 in 1935. Sterility in this variety was thus not constant, with fruit formation 
more common than seed formation. Similar differences in fertility were ob¬ 
served in the crosses. On the whole, the number of viable seeds secured by 
self-pollination was very small and their viability almost nothing. There ap¬ 
peared to be no essential relation between size of fruit and the number of good 
seeds. 

Laboratory studies included an investigation of microsporogonesis in the 
Bartlett pear, the growing of pollen on nutrient agars, and tracing the develop¬ 
ment of the pollen tubes in various cross- and self-pollinations. There was 
observed no irregularity in chromosome behavior in the reduction division of 
the pollen mother cells of the Bartlett pear, yet in an occasional anther sac 
there was detected a complete degeneration of the pollen mother cells. The 
great majority of the microspores matured into normal pollen grains. In 
the pollen germination tests, very few morphologically imperfect grains were 
found in any of the species and varieties except in P. nwalls. Apparently, 
sterility in the pear is not due primarily to defective pollen. Observations on 
Bartlett and Dempsey pollen tubes grown on agar at temperatures of 58® 
and 80® F. showed more rapid growth at 80® whether on glucose or sucrose. 
Pollinations of Bartlett flowers, at various stages of dev^opment, indicate 
that the most favorable results are secured from 1 or 2 days before and up 
to full anthesis. An attempt to induce fertilization of self-polUnated flowers 
by cutting away part of the style gave negative results. Observations on the 
comparative growth of pollen tubes in selfed and crossed blossoms of a single 
variety showed that tubes in the crossed flowers continue their growth steadily 
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^^hereas in s^ed blossoms marked retardation occurs at the end of the first 
24 hr. with complete cessation before fertilization is accomplished. 

The effect of the personal equation in setting on the stand of black rasp¬ 
berry plants, E. H. Sudds (Amer. Soc, Hort 8cL Proc., 32 (1935), pp. 415,416).— 
Observations at the Pennsylvania Bscperiment Station on tlie survival oi 
Cumberland and Plum Farmer plants, set in adjacent rows at the same time 
and from the same bundles by two different workers, showed 97 and 87.1) 
])ercent success, rei^ctively, for one worker, and 87.1 and 73.5 for the other. 
Comparable observations on the results secured by two other workmen setting 
Cumberland plants showed 92 and 45.5 percent survival. 

Flower bud formation in the Latham raspberry, J. 0. Snxder (Amer. 8oc. 
Hort. 8oi. Proc., 32 (1935), pp. 4^7-422, figs. 11 ).—Buds collected at different 
periods throughout the year from Latham plants growing at Ames, Iowa, were 
examined microscopically for the first visible evidence of fiower initiation, 
namely, the broadening and fiattening of the fioral axis. The first evidence 
was seen in spring at the time the most advanced buds had produced shoots 
approximately 1 in. long. A time difference of as much as 8 weeks was 
recorded between the first and last buds on a single cane. Some buds, irre¬ 
spective of their position, remained in a vegetative condition much longer than 
others, but otherwise differentiation occurred in acropetal order on the cane. 

Fertilizer treatments of red raspberries, A. E. Stene (Amer. Soc. Hort. 8oi. 
Proc., 32 (1935), pp. 411-414 )-—^Results of fertilizer trials at the Rhode Island 
Experiment Station in which complete fertilizer was compared with mixtures 
lacking in one ingredient showed that potassium was as important as nitrogen, 
if not more so, and that phosphorus was of least value. Weights of the canes 
on the several plats showed no close correlation between yield and weight of 
canes, but the trends were similar. Attempts to correlate the prevalence of 
crown gall with fertilizer treatments gave no clear-cut evidence. 

Handling, precooling, and transportation of Florida strawberries, D. H. 
Rose and E. A. Gobman, Jb. (U. 8. Dept. Agr., Tech. Bui. 525 (1936), pp. 58, figs. 
20 ).—^In an attempt to ascertain the most satisfactory and economical methods 
of handling strawberries in commercial carlots, observations were made on 36 
cars of Florida strawberries, of which 27 were precooled, 1C with bunker blowers, 
10 with pressure-type fans, and 1 with a motor truck apparatus. Washing of 
strawberries, a general practice in Florida, did not appear to be an important 
factor in transit provided the berries were firm and sound. In laboratory tests, 
it was established that wetting berries hastens the rate of cooling. Pressure 
readings on strawberries held at different storage temperatures indicates that 
berries are usually firmer at low than at high temperatures. 

The percentage of salt that could be used safely in prccooling varied with the 
temperature of the berries at the time of loading and also with prevailing 
outside temperatures. For example, in cool weather when outdoor temperatures 
were liable to drop below 32” F., 3 percent of salt was the maximum that could 
be safely used in precooling, whereas in warm weather 4 percent could bo safely 
used at the time of loading. In precooHng operations, the ice should not be 
chopped finer than 50-lb. pieces until within approximately 1 ft. of the hatch 
bottom. At this point, the surface should be leveled enough to retain the salt. 
Above the salt, 25-lb. pieces of ice may be safely used. Empty spaces in the 
upper section of the bunker must be filled with small pieces of ice to prevent 
short circuiting of the air over the top. The use of large pieces of ice facilitates 
the movement of air and increases its contact with the cooling surfaces. Before 
re-icing, the mass ^ould be piked down thoroughly. After the berries are cooled, 
smaller pieces of ice should be used so as to make the ice last longer. 
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When 600 lb. of salt are used, the authors suggest that it be applied in two 
lots, 400 lb. at the beginning and 200 lb. about the middle of the precooling period. 
With 400 lb. the ice should be added in the beginning. A temperature of 40® or 
slightly lower at the top and bottom doorway is desirable in cars of berries as 
they leave the point of origin. 

Observations on trucklots of strawberries shipped northward from North 
Carolina showed fruit temperature to follow rather closely outdoor temperatures, 
and led to the suggestion that trips should be made as much as possible during 
the night. 

Developments in growing muscadine grapes in the South, J. G. Woodboof 
(Amsr. 8og, Sort. 8cL Proc., S2 (1985), pp. 4^7-^).—Propagation studies with 
cuttings placed in shaded or open beds were practically fruitless, with a maxi¬ 
mum of only 3 percent of rooting in the Thomas variety. Excellent results were 
secured from layering vines of all ages up to 100 yr. A single 20-yr. vine could 
produce about 2,000 rooted plants. December proved to be the best month for 
laying down mature vines. 

New varieties and pollination of muscadine grapes, W. D. Abhstbong 
(Amer. 8oc. Sort. 8ci. Proc., 82 {1985), pp. 45M52).—From crosses made by the 
Georgia Experiment Station between the Flowers, Thomas, and Scuppernong 
varieties and males of different colors, there were produced 11 varieties worthy 
of naming—Hunt, Dulcet, Qualitas, Irene, Spalding, Howard, Stuckey, Lucida, 
Brownie, November, and Yuga. In a planting of Hunt established in 1928 
to determine the proper distribution of male vines, records show by far the 
greatest percentage of high-yielding vines was located near the males. A study 
of insect visitors during the blooming season led to the conclusion that two 
species of Ealictm, small black bees, are of major importance in pollination. 

Three mutations of Vitis vinifera, E. Snybeb and F. N. Habmon (Amer. 8oc. 
Sort. 8oi. Proc., 82 {1985), pp. 4S5,436, figs. 4).—During the seasons of 1934 and 
1935, there were observed by the U. S. Department of Agriculture in California 
vineyards three mutations, namely, large- and small-berried Sultaninas and 
a seeded Panariti. The large berry Sultanina occurred as whole vines or in 
association with normal fruit. The vines of the large berry form, had thicker 
canes, shorter intemodes, and thicker and coarser foliage. In the case of the 
small berry Sultanina, the vines resembled the nomal. This was also true in 
the seeded berry, Panariti, mutation in which the berries produced -were in 
perfect clusters of large oval-seeded fruit. 

Bud mutation in the vinifera grape.—^H, Sultanina gigas, H. P. Olmo 
{Amer. 8oc. Sort. 8ci. Proo., 82 {1985), pp. 4S7-’4S9, figs. 2).—Stating that large- 
berried strains of Sultanina, propagated by the California Experiment Station 
at Davis, have retained this characteristic, the author in this second contri¬ 
bution (E. S. B., 73, p. 182) describes the plant and fruit both of which are 
enlarged. The desirable seedless characteristic of the parental Sultanina is 
retained in the mutant The giant form fails to bear well-filled clusters 
consistently. Cluster thinning improved the set but, in some cases, the clusters 
were so compact as to fractui'e the berries. The cluster stems and pedicels are 
brittle in the giant form. The mutant is classed as an autotetraploid, arising 
by somatic mutation, apparently a failure of cell division after the division of 
the chromosomes. Giant forms of Muscat of Alexandria and also of Flame 
Tokay are also growing at Davis. Preliminary crosses showed little or no 
difficulty in crossing giant forms with normal diploids or vice versa. 

Effect of seed development on the growth of grapes, A. J. Winexes and 
W. 0. Williams {Amer. 8oc. Sort. 8oi. Proo., 82 {1985), pp, 480-484, fig. J).— 
Measurements taken at the California Experiment Station, Davis, on approxi¬ 
mately 100 tagged berries of each of several varieties of vinifera grapes, selected 
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because of their various types of seed development, showed, except in the 
case of Sultanina, a characteristic temporary decrease in berry diameter 
es^ansion. The growth stages divided themselves into three fairly clear 
periods—^rapid inaugural growtli, depressed growth, and final enlargement. 
The lack of periodicity in Sultanina, a seedless grape, is believed to indicate 
that seeds may be the causal factor of periodicity in varieties with seeds. 
Trunk girth increments, shoot lengtli growth, and starch and sugar content 
of the basal sections of the canes, followed in the Oayignane variety showed 
growth to practically cease by the beginning of the second or depressed period 
in berry development. Carbohydrate accumulation in the canes, on the other 
hand, proceeded steadily, suggesting that depressed growth of berries cannot 
be associated with food shortage. Defoliation to the extent of 90 percent at 
the end or beginning of the second period did not change the course of dev^op- 
ment of the berries. Periodicity is believed to be as inherent a quality as fruit 
color, size, or texture. 

Fertilizer treatments of grapes, A. E. Stenb (Awer. 8oc. Eort 8ci. Proo^ $2 
(1935), pp. 453-455),—At the Rhode Island Experiment Station, Niagara, Con¬ 
cord, and Brighton grapes were found to respond very definitely to potash. 
On the N-P-K plats, the total yields for 4 yr. were 432, 366, and 201 lb. for the 
three varieties, respectively, as compared with 178, 219, and 46 lb. on the N-P 
plats, and 328, 317, and 193 lb. on the P-K plats. 

Red raspberries responded in the same general order. 

Diming vineyards [trans. title], H. Lagatu and L. Maume (Atm, JScole NatL 
Agr, Montpellier, n, ser,, 24 (1936), No, 2, pp, 180-199, figs, 6 ),—^The addition of 
calcium lime, dolomitic limestone, or plaster to the manure applied to a soil 
which, although not acid, showed no effervescent reaction to strong acids, re¬ 
sulted in decreased yields as compared with manure alone. In none of the 6 
yr. through which the experiment ran was there noted any marked or consistent 
increase in calcium in the leaves of vines either manured or manured and 
limed. The results are said to support the popular opinion of grape growers 
as to the value of lime. 

Color development of Concord grapes associated with the number of 
leaves per cane, F. B. Cboss and J. E. Webster (Amer, 8og, Hort, 801 , Proo,, 32 
(1935), pp, 440 , 441 )-—^In this study conducted by the Oklahoma Esperiment 
Station, in which the leaf area per dluster was adjusted by cluster thinning 
and pruning of the growing canes, it was shown very definitely that any reduc¬ 
tion in leaf area affects the development of berry color. A total of 10 or more 
leaves per cane were required for the best development of color in the Concord 
grape under Oklahoma conditions. Progress of color development was followed 
by color photographs and by counts at harvest. Severe pruning and its conse¬ 
quent reduction in leaf area reduced the vitality of the vines seriously. 

Chemical analyses of grape juices—variety comparisons, J. E. Webster 
and F. B. Cross (Amer, 8 oc, Sort, 8 oi, Proo,, 32 (1935), pp, 442 , 44 S ),—^Tabulated 
information is presented on the results of analyses of the juices of 28 varieties 
of grapes grown by the Oklahoma Experiment Station at Henryetta. Compared 
with northern grown varieties, sugar content was lower, often as much as 
3 to 5 percent. Sucrose was found in the Juice of every variety but not every 
year. 

Use of the refractometer in studying sugar content of grape juices, J. E. 
Webster and F. B. Cross (Amer, Boo, Sort, 80 L Proo,, 32 (1935), pp, 444 r- 446 , 
figs, 3 ),—^Using a multiple prism Bausch and Lomb dipping refractometer, with 
Juice at 20* C. (68* F.), determinations were made by the Oklahoma Espeii- 
ment Station on 208 samples collected over a 4-yr. period from forty-odd 
122445—37-4 



482 


EXPEEEMENT STATION BEGOBD 


[Vol. 76 


varieties. With sugar i)erceiitages plotted against refractive iiulices, the corre¬ 
lation was 0.9247. In studying 174 samples of juice extracted from fruit 
included in the uneven ripening experiment with the Concord grape, the corre¬ 
lation between sugar percentages plotted against refraclive indices was 0.7798. 
The lower correlation is explained on the basis that many of the Concord 
samples were taken from vines subjected to abnormal environments. 

The growth of citrus in relation to potassium, A. B. G. Haas {Calif. Citrogr., 
88 (193$), Nos. 1, pp. 6 , 17, jflffs. $; 8, pp. 54, $8, figs. S).—Observations at the 
California Experiment Station, Riverside, on the growth of citrus cuttings in 
sand and nutrient cultures in which potassium was deficient, showed definite 
leaf scorch and inhibition of root growth. The leaves showed numerous rough 
resinous spots which, in some cases, gave the appearance of low temperature 
injury. Certain phases of scorch resembled tipburn resulting from excessive 
chlorine. Gum formation was associated with potassium deficiency, deposits 
occurring on or in the leaves and in the cambium and phloem of the bark. 
Increased injury from hot, dry winds often occurred in trees lacking in 
potassium. When the given potassium concentration was extremely low, a high 
concentration of divalent ions in the cultural solution induced more readily 
potassium deficiency symptoms. 

Use of water by Washington Navel oranges and Marsh grapefruit trees 
in Salt River Valley, Arizona, K. Haebis, A. F. Kjcnnison, and D. W. Aibert 
{Arizona 8ta. Bui. 153 (1936), pp. 439-‘496, figs. Sd).—This bulletin presents the 
results of a 9-yr. study of the water requirements of mature Washington Navel 
orange and Marsh grax>efruit trees growing in the Salt River Valley, where 
successful culture is dependent absolutely on an adequate supply of irrigation 
water although in some winters there is sufficient precipitation to meet the 
needs of trees for several months. Based on readings of soil samples taken 
at 1-ft, intervals to a depth of 6 ft,, it was found that in the majority of the 
groves 67 percent of the total water used is in the upper 2 ft., 16.6 percent in 
the third foot, and 10 percent in the fourth foot. It was evident that alternate 
medium and light applications of irrigation water with not more than one or 
two heavy applications a year would be the most efficient practice, not only 
meeting the water needs of the trees but actually saving water. In a year’s 
time, mature Washington Nav^ trees removed from the soil a little in excess 
of 2.5 acre-ft of water. During the same period, Marsh grapefruit trees used 
about 3.5 acre-ft. These figures exclude water used by cover crops and weeds, 
loss in run-o!ff, evaporation, or lea<died below the root zone. In the cool period 
of winter, the irrigation interval may be safely four times that of summer. 
It was indicated that, on the average, 25 percent of total amount of water used 
by the trees in any calendar year would be needed by May 15, 50 percent by 
July 15, and 75 percent by early September. 

Grapefruit maturity studies in the Salt River Valley, R. H. HiLGEMAir 
(Calif. Citrogr., 81 (1936), No. 18, pp. 468, 498). —On a basis of 847 tests made 
in 1934 and 19^-36 by the Arizona Gitrus Fruit Standardization Service in 
cooperation with the Arizona Experiment Station, it was observed that if juice 
percentage is corr^ted with diameter of the fruit the maximum percentage 
of juice was not readied in 8 of the 10 groves until December. At this time, 
fruit was fully colored, containing 35J. percent of juice by volume, and had 
attained a sugar acid ratio of 6.35:1. Fruit from groves 20 yr. or older was 
later in reaching a 6:1 ratio, but the juice increased at a rate fairly comparable 
with younger trees. The highest percentage of Juice was obtained from young 
trees growing in abundantly watered sandy loam soil. 

Prunixig studies with Washington Navdl orange trees, A. D. Shambl and 
C. S. POMEEOT (Calif. Citrogr., 81 (1986), No. 18, pp. 460, 486-489, fig. i).—From 
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data secured over a period of 22 yr. on Washington Navel orange trees, included 
in a pruning experiment begun in 1914 with trees planted in 1903, the authors 
conclude that any pruning was detrimental to yields in about the order of the 
amount of living foliage removed. The reduced yield following the initial prun¬ 
ing was such as to discourage further pruning beyond very light corrective 
thinning. Apparently with trees of the type included in the study very little 
pruning is required, at least until the tiees arc older than those concerned. 

Drought injury to ornamental trees, L. R. Quini*an ( Kans, State Sort, fifoc. 
Bien. Bpt., 43 (19S4S5), pp. 197-202).—A detailed record is given of injury to 
ornamental trees on the campus of the Kansas State College during the years 
1934 and 1935. 

Dahlia variety test, 1936, H. L. Oochban, D. D. Long, N. LaMotte, and 
B. E. Phillips {Georgia Sta. Circ. Ill (1936), pp. 16, fig. 1).— Observations are 
presented on promising varieties as observed in tests conducted in cooperation 
with the Dahlia Society of Georgia. In addition, information is presented on 
certain cultural, pest control, and miscellaneous problems. 

rOEESTRY 

[Forestry studies by the Texas Station] (Texas Sta. Rpf. 1935, pp. 217, 
221). —^Data are briefly noted as to growth records on slash pine, by H. F. Morris, 
and the use of various woods for telephone poles, by E. K. Crouch. 

Drought of 1934 and its effect on trees in Kansas, L. E. Melchfrs 
(Kans. State Hort. Soc. Bien. Rpt, 43 (1934^-35), pp. 195,196).—A longer article 
based on the same study has previously been noted from another source 
(E. S. R., 76. p. 157). 

“The general conclusions reached on the injury sustained by the soft maple, 
the Scotch pine, the American elm, and the black walnut at Manhattan are in 
accord with the injury occurring in the nurseries. The Chinese elm seemed 
to be less injured by the heat and drought than the American elm. The Rus¬ 
sian olive withstood the drought extremely well. The very severe injury to 
the cottonwood, the Lombardy poplar, and several species of willow in the 
nursery and some of these species along the dried stream beds in Kansas was 
distinctly a surprise. Such species as the American white birch, tlie pussy 
willow, the white pine, jack pine, Colorado blue spruce, and Black Hill spruce 
were very severely injured in certain counties.” 

A comparison of roots of southern shortleaf pine in three soils, L. M. 
Turner (Ecology, 17 (1936), No. 4, pp. 649-658, figs. 3). —Observations taken by 
the Arkansas Experiment Station in trenches dug beneath forty-five SO-yoar-old 
southern shortleaf pines distributed equally on Susquehanna fine sandy loam, 
Caddo silt loam, and Hanceville fine sandy loam showed the Caddo soil, which 
afforded the most rapid height growth, to contain the most roots, particularly 
those of large size. Hanceville, the poorest soil as regards the height growth, 
had the least Thus, a positive correlation was established between the higher 
site index and greater cross sectional root area. The better the quality of 
the site, the larger the trees of any given age and the greater the number and 
size of roots. The high percentage, 96.7, of total cross sectional area of roots 
in the upper 18 in. of Caddo soil was presumably related to the flat, poorly 
drained nature of the soil. Susquehanna and Hanceville soils had 87.1 and 
92.5 percent, respectively, of the total cross sectional area of roots in the 
18-ln. soiL , 

Factors controlling initial establishment of western white pine and asso¬ 
ciated species, I. T. Haig (Yale Unw. School Forestry Bui. 4i (1936), pp. 
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pU. 10, figs. 2).—In this study, cooperative between the Yale School 
of Forestry and the U. S. D. A. Forest Service and conducted on plats estab¬ 
lished in the Priest River Experimental Forest, Idaho, the role of various 
important physical factors such as temperature, light, moisture, and character 
of the surface were investigated with reference to the sunuval of seedlings 
of western white pine, lowland white fir, Douglas fir, western larch, western 
red cedar, and western hemlock. Three neighboring areas, representing clear- 
cut, part-cut, and a dense uncut stand, were selected as stations, and seed of 
the six species were sown on prepared quadrats. Instruments, such as record¬ 
ing thermometers, photometers, and atmometers were installed to obtain accurate 
climatic information. 

Among biotic factors, with the possible exception of rodents, damping-off 
organisms were the most serious, killing from four to five times as many seed¬ 
lings as did insects and birds combined. Mortality due to fungi and insects 
varied erratically by habitat, year, and species, but losses from fungi were, 
except in full shade, materially heavier on duff than on mineral soil. 

Of physical factors, insolation and drought were the most important of those 
affecting initial seedling mortality. On relatively severe cut-over areas insola¬ 
tion was by far the most serious factor, while under full timber drought was 
most important. Light was not a direct factor in initial mortality. In fact 
seedlings were able to survive their first season under intensities as low as 5 
percent of full sunlight Light may be an important indirect factor through 
its growth effects, particularly initial root penetration. Losses from insolation 
on cut-over areas were materially higher on duff than on mineral sui-faees. 
Losses due to drought were caused primarily by surface drying and were 
directly related to root penetration-soil moisture balance. 

In general, the species fell into two classes with regard to resistance to 
adverse physical factors. Western white pine, lowland white fir, Douglas fir, 
and western larcdi were relatively resistant on cut-over areas, while western 
red cedar and western hemlock were relative susceptible. Of the two sus^ 
ceptible species, the cedar was somewhat hardier. Under the conditions of 
the experiment, the best survival during the critical initial season occurred 
under a rdatively heavy overwood stand. 

The author discusses the application of the results to silvicultural practices 
and, in the appendix, outlines the statistical analysis employed. 

Stand improvement measures for the western white pine type, K. P. 
Davis bt al. (U. S. Dept Apr., Forest Serv., 1936, pp. 63, figs. 4).—In mimeograph 
form, there are presented, primarily for Forest Service workers and private 
timber operators, information on objectives and methods of stand improvement 
in immature and mature stands. The methods discussed include cleaning, 
thinning, liberation cuttings, and prunings. 

Observations on thinning and management of eastern white pine (Finns 
strobns Linnaeus) in southern New Hampshire, R. C. Hawlet and M. E. 
Jesup {Tale Univ. SoTiool Forestry Bui. 42 [1936), pp. 711+16, pis. d).—Follow¬ 
ing summarization of data recorded over a period of 80 yr. in sample plats 
of white pine established near Keene, N. H., the author discusses the results 
from a silvicultural viewpoint and suggests a plan for growing even aged 
crops of white pine on sandy soils. Comparing two treatments, no thinning, 
and six thinnings at 5-yr. intervals, the thinned plat, adding present stand 
to lumber obtained in the thinnings, had produced a total of 42,680 bd.-ft 
per acre as compared with 41,640 hd.-ft. in the unthinned area. Height growth 
had not been stimulated significantly by thinning. In 1935, the 80 largest 
trees were larger on the thinned plat than on the unthinned. Income derived 
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from the sale of lumber has been one of the most important results of thin¬ 
nings, and in addition, thinning encouraged sturdy reproduction to succeed 
the present stand. 

DISEASES OE PLANTS 

The role of amino acids and phenolic compounds in the susceptibility or 
resistance of plants to diseases, J. Dufsenoy (Le Role des amino^aoides et des 
composes p1i6noUques dans la, susceptibiUU ou la resistance des planted a/iix 
maladies. Athena^ {Athens): J^d. *‘Flamind!\ 19S6, pp. 9ft figs. 7).—^This paper 
presents a review and theoretical consideration of the basic physiology of 
susceptibility and immunity in plants. Many investigators have shown for 
various diseases that the resistant genotypes are those whose cells react 
rapidly to parasitic excitation by an accumulation of phenolic compounds in 
their vacuolar solution. Furthermore, the author has shown that the first 
microscopic symptom of a metabolic disturbance evident is the tendency of 
the vacuolar sap to flocculation. In virus or other infectious diseases the 
phenomena of local immunity are always manifested by a concomitance of the 
two antagonistic biochemical reactions—production and accumulation in the 
vacuolar sap of amino acids and glucosides, on the one hand, and of phenolic 
compounds on the other. If the first reaction dominates the infection, the 
infection becomes generalized and the plant is “sensitive”, while if the second 
gains the ascendancy the infection tends to become localized. 

The cytologieal study of pathological reactions gives intelligible results only 
insofar as the basic physiological background of the structural changes is con¬ 
sidered. Susceptibility or resistance depends, respectively, on the possibility 
of the parasite nourishing itself at the expense of the living host cells and on 
the “toxicity” for the pathogen of the products formed by the c^l in the face 
of infection. In the plant a hypersensitivity of the cell is manifested by the 
formation of phenolic compounds in the vacuolar solution. Intolerance of 
the cell is the factor for resistance here. 

The preparation of gradocol membranes and their application in the 
study of plant viruses, K. M. Smith and J. P. Doncaster {Parasttology, 97 
{1835), No. 4, pp. 523-542, figs. 7).—This is an account of the preparation of the 
W. J. Elford gradocol (graded collodion) membranes and their application 
to the study of plant viruses. It is shown that the latter clog the membranes, 
and suggestions are made for the preparation of these virus suspensions for 
filtration. The effects of virus content, purification, and the pH of virus fluids 
on their filtration are discussed. 

The production of antisera with snspcnsions of potato virus inacti¬ 
vated by nitrons acid, P. C. Bawden, N. W. Pirie, and E. T. 0. Spooner {Brit. 
Jour. Expt. Path., 17 {1936), No. 3, pp. 904-907, fig. f).—“Antisera indistinguish¬ 
able from those prepared by injecting suspensions of active virus can be pre¬ 
pared in rabbits by the intravenous injection of suspensions of virus *X’ in¬ 
activated by nitrous acid. Both fix complement and flocculate with virus 
suspensions, but not with the sap of healthy tobacco plants, and both are 
equally effective in neutralizing the virus in vitro.” 

OoutributioiLS to the knowledge of the parasitic and saprophytic fungi.— 
I, Phomopsis, Dendrophoma, Phoma, and Ascochyta and their relation to 
fruit rot [trans. title], H. W. WontENWEBEB and H. Hochappel {Ztschr. Para- 
sitenk., 8 {1936), No, 5, pp. 561-605, figs. 90).—Twenty species, 1 variety, and 
1 form were isolated, determined, and briefly described with special attention 
to their relations to fruit rot, including 2 species of Phomopsis, 3 of Benr 
drophoma, 11 species (including 2 new combinations) and 1 new form of 
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Phonia, and 4 species and 1 variety of Ascoohyta (including 2 new combina¬ 
tions). The hosts from which isolations were made included apple, tomato, 
pear, quince, peach, pumpkin (“Kurbis”), cucumber, Juglans, cacao, plum, 
cherry, strawberry, currant, raspberry, banana, orange, and lemon. Only the 
genera above noted are here discussed in detail. For them a key is provided 
to both the genera and species isolated. 

Contributions to the knowledge of parasitic and saprophytic fungi.— 
Monochaetia and Pestalotia and their relation to fruit rot [trans. title], 
H. W. WouusNWEBEB and H. Hochapfel (Ztsohr, Pflanssenkrank, u, Pflanzen- 
schutz, 46 (1936), No. 9, pp. 401-411, fiffs. 7).—One species of Monochaetia and six 
of Pestalotia were isolated, determined, and briefly described. All five Pesta¬ 
lotia species tested caused rot in apples. 

Toxins of rust (Puednia), A. I. GbeCuSnikov (Compt. Rend. (Dok.) Acad. 
8ci. V. R. 8. 8., n. ser., g (1936), No. 8, pp. 555-340).—Using P. heUantU, P. 
coronifera, P. graminis^ and P. snaveolens in the chemicophysiological analyses 
recorded, the author concludes that the active principle of the rust toxin con¬ 
sists of tw'O simple compounds, viz, ammonia and urea. 

Viability of sclerotia of Sclerotium rolfsii after passage through the diges¬ 
tive tract of cattle and sheep, L. D. Leach and S. W. Mead (Jour. Agr. Res. 
[U. 8.), 53 (1936), No. 7, pp. 519-526, figs. 3).—In experiments by the California 
Experiment Station, from 8 to 28 percent of the sclerotia consumed in the ra¬ 
tions of 7 sheep and 2 cows were evacuated in a whole condition, but examina¬ 
tion of the contents of the digestive tract of 2 slaughtered sheep indicated that 
the remainder were digested or fragmented. From 0.7 to 15 percent of the 
evacuated sclerotia retained their viability. No viable sclerotia were evacuated 
by sheep later than 84 hr. or by cattle later than 108 hr. after ingestion, but 
under normal feeding conditions most of the living sclerotia were excreted 
within 48 hr. Subnormal food consumption retarded their evacuation but did 
not prolong their viability. Sclerotia immersed in the fluid contents of the 
sheep rumen were still viable at 48 hr. A pepsin digestive solution reduced but 
did not entirely prevent germination within this period. Surface sterilization 
with HgOh reduced the germination of weakened, but did not aflect that of 
sound, sclerotia. 

Evidently cattle and sheep may introduce into uninfested fields sufSicient 
inoculum to produce serious losses in future plantings. 

Host specialization of Uromyces trifolii, E. B. Mains (Mich. Acad. 8ci., 
Arts, and Letters, Papers, 21 (1936), pp. 129-134)- —^The results of similar studies 
by others are briefly reviewed. The author’s studies, continued since 1923, made 
use of strains of U. trifolii from Trifolium prateme, T. Eybridum, and T. 
repens tested on 33 species of Trifolium. 

From the data tabulated and discussed, it is believed evident that consid¬ 
erable variation in reaction exists within a number of Trifolium species. This 
will make it difficult to compare the results of various workers unless the same 
strains of each species are used. Judging from the results obtained with other 
rusts, "it would not be surprising to find differences in pathogenicity within the 
rusts occurring on red, alsike, and white clover.” 

[Solanum demissum], B. N. Saiaman (Roy. 8oc. [London), Proc., Ser. B, 121 
(1936), No. 820, p. 72). — 8. demissum is reported as endowed with specific mecha¬ 
nisms of a Mendelian character against Synchitrium endoUoticum and Phy- 
tophthora infestans. 

[Phytopathological studies by tbe Colorado Station] (Colorado 8ta. Rpt. 
1936, pp. 9, 10, 15).—Progress reports are given on the control of bacterial wilt 
and winter-killing of alfalfa and on studies of the virus-induced peach mosaic. 

[Plant disease papers from Puerto Bico] (Jour. Agr. Univ. Puerto Rico 
[Col. Bta.), 20 (1936), No. 5, pp. 58i-[8J5], pis. 2).—This number is devoted to 



1937] 


DISEASES OF FLANTS 


487 


plant disease papers as follows: Records of Virus Diseases of Plants in Puerto 
Rico, by M. T. Cook (pp. 681-684), the annotated records given being arranged 
by families and species; Phloem Necrosis in the Stripe Disease of Corn, by 
Cook (pp. 68&-688), in which the author describes and illustrates the phloem 
necrosis found in cases of a white stripe disease of com on the station farm; 
Descriptions of Virus Diseases of Plants: Criticisms and Suggestions, by Cook 
(pp. 689, 680), a critique of the nomenclature often used in virus work, with 
the added suggestions that sdentific names of both host and insect vector (if 
any) be given and that reprints carry full citation data; First Supplement to 
the Host Index of Virus Diseases of Plants, by Cook (pp. 691-727), which 
follows the procedure used in the original host index (E. S. R., 74, p. 488) and 
includes errata; Blrst Supplement to the Index of Vectors of Virus Diseases of 
Plants, by Cook (pp. 729-739), which is supplemmtary to the index previously 
noted (B. S. R., 74, p. 499) and includes errata; and Second Supplement to 
Partial Bibliography of Virus Diseases of Plants, by J. I. Otero and Cook (pp. 
741-[819]), which in addition to the supplementary bibliography, with subject 
and author indexes, contains errata to the first supplement (B. S. R., 74, p. 498). 

[Phytopathological studies by the Texas Station] (Texas Sta. Bpt, 1BS5, 
pp, 80-104, 1S6, 114r-118, 188, B16, 248, 252-264, 267, 268).—Progress reports are 
given on the following subjects of study by J. J. Taubenhaus, W. N. Bzdsiel, 
G. E. Altstatt, J. P. Pudge, H. E. Rea, C. H. McDowell, L. E. Brooks, H. P. 
Smith, L. B. Loring, H. P. Morris, G. T. Boyd, R. H. Wyche, J. N. Roney, 
P, Decker, M. P. Eemkamp, G. M. Watkins, C. H. Rogers, and W. J. Bach: 
Cotton root rot disease (including the vegetative stage of Phymatotrichum 
omnivorum occurring on roots at various depths, persistence of the root rot 
fungus in its resting or sclerotial stage, depth of sclerotium formation in the 
field, inoculation experiment with Ozonium auricomum and P, omnivonm, 
variation within P, omnivorum, effects of various environmental factors of the 
root rot fungus, further study on the nature of immunity of monocotyledonous 
plants to Phymatotrichum root rot, growth of P. omniA}oru}n in decoctions from 
cotton roots in various stages of Fusarium wilt, and the effect of other or¬ 
ganisms on growth of P. omnivorum) and its control (including tests of cotton 
from X-rayed seed at the Iowa Park and Temple Substations, the resistance 
of certain rootstocks of grapes to Phymatotrichum root rot, control by rotation 
with sorghum, graminaceous crop barriers and sulfur slabs to prevent the 
spread of Phymatotrichum root rot, the possible usefulness of certain volatile 
chemicals as fungicides against root rot—penlachlorethane, tetrachloreihane, 
and xylol—organic mercury compared with copper sulfate, and attempted con¬ 
trol by soil heating); tomato diseases (induding seed treatment for damping- 
off, stem canker, spotted wilt, Sclerotium rot, ink spot disease, a new fruit rot 
due to a Myrothecium) and their control (including selection for Fusarium 
wilt resistance and the toxicity of volatile materials to sclerotia of Sclerotium 
rolfsii); rose diseases (including Diplodia die-back, field control of die-back 
end black spot, effect of certain chemicals on defoliation, a Physalospora die- 
back, crown canker, and chlorosis control in roses and yaupons); sorghum 
diseases (including Diplodia blight and the micro-organisms found on moldy 
sorghum and other feeds); rice diseases (including black kern^ smut, and 
Sclerotium stem blight of rice and the weed Tragia urens) ; fungicidal proper¬ 
ties of sulfur and Cuprodde (including laboratory tests, soil application of 
sulfur for the control of scab of potatoes, sweetpotato diseases, and strawberry 
chlorosis, control of oat rust by sulfur dusting, control of Cercospora leaf spot 
of beets by fungicides, effect of sulfur or Cuprodde on the yield and on the con¬ 
trol of foliage diseases of cotton, and the effect of sulfuric acid on the geimina- 
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tion of cotton seed); sonthern bligbt of various plants (including soil rot of 
v^atermelons, watermelon seed carriers of Sclerotium rolfaii, and blights of 
tung oil seedlings, larkspur, coreopsis, and Spanish iris); Armillaria mellea 
root rot of rhubarb and of privet; diseases of miscellaneous plants (including a 
live oak disease yielding the fungus TraJ>utia erythrospora, Fusarhim stem and 
root blight of conifer seedlings, control of conifer blight, twig canker of elder, 
leaf spot of redbud, stem blight of fig, crown gall of cotton, garlic diseases, 
chlorosis of eggplant, bacterial wilt of popcorn, anthracno&e of stock, petal spot 
of marigold, pink mold of Shasta daisies, fasciation in rose and collard plants); 
find the planting of delinted and Ceresan-treated cotton seed. Plant diseases 
not previously reported from Texas are listed. 

Progress reports are also given of cotton root rot investigations in coopera¬ 
tion with the U. S. D. A. Bureau of Plant Industi*y at Temple Substation (in¬ 
cluding the distribution of root rot in upland and alluvial soils, a study of root 
lot in selected areas, moisture conditions, severity of root rot, rate of spread 
and viability of sclerotia in upland and alluvial soils, soil environment in root 
rot and disease-free areas, sclerotia from a native meadow, viability of sclerotia, 
dean fallow studies, effect of continuous sorghum on root rot, sderotial ^dies 
in rotation and continuous cotton, and the effects of certain chemical elements 
on fungus and host); of studies of wheat diseases at Denton Substation (includ¬ 
ing leaf and stem rusts, lose smut, and bunt); of selection of tomato strains 
resistant to Fuaarium wilt and southern blight at Nacogdoches Substation; of 
spraying tests for carrot blight at Weslaco Substation; of cotton root rot in¬ 
vestigations at Weslaco Substation (including grape and citrus rootstock 
resistance tests, resistance of winter and summer legumes and of ornamentals 
to root rot, the effect of injections on the occurrence of root rot, and root rot 
on other crops); and of root rot studies at Iowa Park Substation (including 
sorghum as a root rot remover, cotton from X-rayed seed, and grape resistance 
studies). 

Reports on research for 1985y G. M. Used (Broohlyn Bot. Gard, Rec,, 25 
(1936), No. 2, pp. ^5-59).—Progress reports are given on the infiuence of the 
growth of the host (oats) on smut development, physiologic races of the oat 
smuts, the inheritance of resistance of oat hybrids to loose and covered smuts, 
studies on the cultural characteristics of the oat smuts by L. G. Utter, and the 
sorghum smut investigations by D. £. Marcy. 

Studies on the adhesiveness of sulfur residues on foliage, B. P. White 
(New Jersey Stas. Bui. 611 (1936), pp. 21, figs. 18). —^The data presented are 
believed to indicate that the ability of sulfur suspensions to wet foliage is, in 
general, correlated with the surface tension of the continuous phase of the 
su^ensoid, except on certain types of leaves, as those of beets and snapdragons. 
The only available explanation for the increased wetting properties of filtrates 
from sudi colloidal materials as commercial fiour and proteinaceous substances 
on such foliage is that the soluble portions have a chemical attraction for the 
cuticle. Amendments with low surface tension seemed to wet these leaves, but 
the film broke readily, leaving large areas uncovered. The film deposited by 
filtrates from the proteinaceous materials did not break in this way, but thor¬ 
oughly wet the waxy cuticle, although the surface tension was much higher. 
Certain other discrepancies from the generality that the wetting proi>erties of 
a spray are directly correlated with surface tension are also brought out. 
These variations indicate that the chemical r^ationship between the leaf cutidle 
and the continuous phase of the su^nsoid may be the determining factor for 
wetting by certain sprays on certain types of foliage. 

The total deposit of the discontinuous phase of suspensoids of equal concen¬ 
trations depends on the surface tension and wetting abilities of the spray. 
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Siispensoids with low surface tension or high wettability spread over the 
sprayed surface in a thin film and additional spray runs ofE, leaving a minimum 
of the discontinuous phase after drying. Conversely, suspensoids with high 
surface tension or low wettability may fail to wet the foliage at all. The 
suspensoids of sulfur used in this study were of variable surface tension. The 
sulfur deposit with the best of wetting agents was considered sufficient for 
disease control. 

A certain amount of the original deposit is mechanically lost with the first 
precipitation after drying, and the greater the original deposit the greater will 
be the total mechanical loss, due to the loss of the larger sulfur particles. With 
larger deposits, however, a greater number of colloidal particles will be de¬ 
posited, resulting in greater sulfur residues. Less mechanical loss follows from 
the originally smaller deposits. Following the original mechanical loss, sub* 
sequent losses are independent of precipitation and are correlated directly with 
time. 

Lime-sulfur (1-49) deposited on rose foliage a greater amount of sulfur and 
retained more after mechanical loss than did dotation sulfur, precipitated 
sulfur, or bentonite sulfur. The original sulfur deposit was further increased 
by the addition of a proprietary wettable sulfur. A greatly increased deposit 
may be obtained with sulfur dusts, but the mechanical losses are also greatly 
increased. 

The type of foliage sprayed has a direct influence on the original deposit and 
on the residue, but apparently has but little to do with subsequent losses. 

Inhibition of arsenic injury to plants by phosphorus, A. M. Husd-Kabber 
{Jour, Wash, Acad, 8ci., 26 (1936), No, 4, pp, 180, iSl).—From the results of 
tests with wheat in culture solutions, supplemented by field tests, it is believed 
that phosphate applications will reduce or prevent arsenic injury to plants 
where the soil type is such as to retain the phosphate in available form. 

Preliminary results indicate a corresponding relation between rubidium and 
potassium. 

On the decomposition of copper-lime spray complexes [trans. title], P. 
Begkeitdosfeb {Ztachr, Pfltmisenlcranlc, u, PflwnzenscTmtz, 4$ {1936), No, 9, pp- 
418-JiS8 ).—^This is an analytical contribution to the knowledge of the “water- 
soluble” coppers. 

Formaldehyde for seed and soil treatment: A bibliography {Wilmington, 
Del,: E. I, du Pont de Nemours d Co,, B. d H, Chem, Dept,, 1936, pp, [iH-55).— 
This is an annotated bibliography. 

Vinegar as a soil disinfectant, W. L. Doran {Science, 84 (1936), No. 2177, 
pp. 273, 274), —Investigations with 13 species of ornamentals and with beets at 
the Massachusetts Experiment Station indicated that an acetic acid dust (about 
23 percent acetic acid in powdered wood charcoal) is as effective against 
PytMam and RhUsoefonia damping-ofC of seedlings, and as safe, as formalde¬ 
hyde-containing dust, when mixed well with sandy soil at the rate of 42 g per 
square foot of area with the seeds sown and the soil well watered immediately 
after this treatment. Ordinary cider vinegar (from 4 to 5 percent acetic 
acid) applied at the rate of from 200 to 250 cc per square foot was also 
found reasonably effective against some of the damping-off fungi and relatively 
or quite harmless to 10 species of flowering ornamentals and to beets, cabbage, 
lettuce, and tomato. 

The effect of latent infection on the smut-resistant Markton oat, H. 
Stevens {Jour, Amer. Soc. Agron., 28 {1936), No. 9, pp. 711-713).—^The results 
of this study by the IT. S. D. A. Bureau of Plant Industry in cooperation with 
the Idaho Experiment Station indicated that this resistant variety is injured by 
inoculation and infection with smuts (Ustilago levis, with some contamination 
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by U. avenac) that cause the killing of many seeds and thus reduce the 
stands. However, after the seedlings emerge and become established there 
appear to be no detrimental effects. Furthermore, under field conditions 
practically no Inoculum would be produced in a resistant variety to infect the 
following crop spontaneously. 

Black chaff, a composite disease, W. A. F. IIagbobg {Canad. Jour. Res., H 
{J936), No. 9, iSferf. C, pp 3iy~-359y pi. 1). —^Three distinct types of blackening 
were found. One was due to Phytnmonas translucens undulosum 1=^Bacterium 
transVucena undulosum], a second consistently yielded Altmiaria, and a third 
(intemodal melanism) appeared to be physiological in origin. P. atrofaciens 
[R. atrofaci&ns] was occasionally found in black chaff lesions. 

Seed or seedling inoculations, without wounding, and soil inoculations proved 
ineffective for testing the pathogenicity of bacterial isolates. A successful 
method, involving a minimum of mechanical injury to the tissues, was developed 
for flooding the mesophyll of wheat leaves with a bacterial suspension. 

Reaction of wheat varieties to composites of races of hunt occurring in 
the Pacific Northwest, J. F. Martin (Jour. Amer. 8og. Agron., 28 (1933), No. 8, 
pp. 672-682). —^In this study by the XJ. S. D. A. Bureau of Plant Industry and 
the Oregon Experiment Station, 250 wheat varieties, including common, club, 
durum, emmer, poulard, Polish, and wheat X rye, were tested in 1984 at 
Pendleton, Oreg., for resistance to a local and a Northwest composite of bunt 
collections differing distinctly in pathogenicity. A Hussar X Hohenheimer 
‘^election proved most resistant, while Oro, Togo, Ashkof, and Bidit were 
the most resistant varieties among the hard red winter wheats commercially 
grown in the United States. Several other varieties were highly resistant to 
the local composite. Ruby and Garnet proved to be the most resistant of the 
commercial hard red spring and Berkeley Bock and Odessa of the soft red 
winter varieties. None of the commercial varieties of white wheat were highly 
resistant Albit and Hymar were the only commercial club wheats not highly 
susceptible to all collections used. Golden Ball and Marouani were more re¬ 
sistant than the other durum varieties. 

The hard red winter and dunim wheats were more resistant than the other 
wheat classes, but resistant varieties created exception'? within each class. 
The largest number of highly resistant varieties occurred in the hard red 
winter and soft red winter groups. The tendency for late tillers to be bunted 
was noted in the durum and in other moderately resistant wheats. 

Influence of environmental factors on immunity of wheat, I. A. 
Stepanovskij (Compt Rend. (Dok) Acad. Sri. XJ. R. 8. 8., n. ser., 2 (1936), 
No. 8, pp. 341-545).—The sowing of wheat at different dates established the fact 
that with late sowing the incidence of brown rust (Puocmia triticlna) was 
^arply increased among the varieties used. Under irrigation, the varieties 
of durum wheats from Mediterranean and neighboring countries proved most 
unmune. With early sowing of vernalized seed, some varieties showed a fgu, 
others a rise, in incidence of rust. With late sowing of vernalized seed a rise 
in rust incidence usually followed, owing to the lack of uniformity in the 
development of plants from vernalized v. control seed. 

The spore load of market wheat, 0. Schnelisajm)t and F. D. Heald (Amer. 
Miaros. 8oo. Trans., 55 (1936), No. 3, pp. 281-285, figs. 2).—This contribution by 
the Washington Experiment Station describes a device for measuring the spore 
load of market wheat. In the samples tested the number varied from a few 
to 2,771 per grain (exclusive of bunt), fungi of 8 genera being obtained. 
Utadosporium malorum occurred most frequently, but preliminary tests failed 
to establish its pathogenicity for wheat. 
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The question of resistance of bush bean varieties to Pseudomonas medi- 
ca^nis phaseolicola, the cause of halo blight [trans. title], O. Staff and H. 
Hahne (Angew, Bot., 18 {1936), No, 3, pp, g49-2d2).--The authors report varietal 
resistance tests of seeds of 56 varieties from 360 sources in the greenhouse and 
similar tests with seeds from 476 sources in the field. 

Halo blight of beans: Varietal resistance tests, A. T. Pugsusy (Jour, Dept. 
Agr. Victoria, 34 (1936), No. 6, pp. 311-315, figs. 2). —The varietal resistance tests 
fxgBiust Phytonionas mrdicayiuis pJiasrolicola l=Bactcrium medicaginis psaseoli- 
cola], here recorded, led to the general conclusion that with the usual care in 
seed selection planting of any of the resistant varieties mentioned will give 
satisfactory control of the disease. 

Halo blight of beans: Control by resistant varieties, S. Fish and A. T. 
PuGSLET (Jour. Dept. Agr. Victoria, 34 (1936), No. 6, p. 278).— Lists are given of 
very resistant, moderately rGsislant, and susceptible varieties of beans. 

[Researches on the yellowing and mosaic diseases of beets] (Inst. Beige 
Aindlior. Betterave Pubs., 4 (1936), No. 2, pp. 23-38; Fr., Dutch, Oer., Eng. abs., 
pp. 32, S3; pp, 35-60, figs. 1; Pr., Dutch, Ger., Eng. abs., pp. 58-60). —^These two 
papers, the first by H. W. Quanjer and the second by G. Roland, give general 
summaries of the literature of these two diseases and of the studies on them 
carried out at the Laboratory for Mycology and Potato Research at Wageningen, 
Netherlands. 

A preliminai*y note on the control of internal browning of cauliflower by 
the use of boron, C. H. Deabborn and G. J. Raleigh (Atner. 8oc. Hori. 8cL 
Proc., 32 (1935), pp. 622, 623). —^At the end of one season’s tests by Cornell Uni¬ 
versity, in which 6 minor elements were applied on separate rows in 22 fields 
representing all the important soil types of the area affected, internal and surface 
browning had occurred in all plats except those fertilized with boron. 

A study of meteorological factors governing the multiplication of Rhizoc- 
tonia solani on the cotton plant [trans. title], R. L. Steyaebt (Inst. Natl. Stude 
Agron. Congo Beige Pubs., 86r. 8ci., No. 7 (1936), pp. 27, figs. 3). —^A survey of 
the literature indicated infection by R. solani to be strongly influenced by 
soil temperature, the lower temperatures favoring its development but also 
the germination of the seed. In the Belgian Congo exposure to the sun plays 
a preponderant role in the development of the disease. A feeble exposure 
favors R. solani and at the same time stimulates the germinating power of 
the seed. 

Fungicidal treatments of the seed showed but little in the way of results, 
but control by the use of resistant varieties gives promise. The Triumx>h 
variety, now acclimated, shows considerable resistance. It is believed, how¬ 
ever, that control in this region should be based especially on the choice of 
soil and appropriate cultural practices, including the sowing of leguminous 
cover crops. 

Cotton seed disinfection experiments to control bacterial diseases of the 
cotton plant, T. Laycjock (Nigeria Agr. Dept. Bui., 11 (1936), pp. 22-30). —Tests 
over several seasons, using sulfuric acid, Germisan, and Germisan plus soap, 
led to the conclusion that “external disinfection of cottonseed, by checking 
the development of bacterial diseases, is an economic and practical measure.” 

Basal disease and root rot of lupine (cause, Rliizoctonia solani) [trans. 
title], H. Richter (Zentbl. Bakt. [etc.], 2. Abt., 94 (1936), No. 5-8, pp. 127-133, 
figs. 8).—The author describes the disease and reports its experimental produc¬ 
tion. Cross-infection tests between lupines and potatoes indicated clearly that 
the fungus forms biological races. He believes Moniliopsis aderholdi to be 
identical with R. solanL 
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Ecological basis of protecting measures against bacteriosis of cucumbers 
in hotbeds, K. H. Kalashnikov (Inst Zaslich. Rast, Zaslich, Rasu (Lenin Acad. 
Agr. Soi. U. 8 . 8 . R., Init, Riant Protect, Plani Protect.), No. S (1935), pp. 55-59; 
Eng. als., p. 59).—The principal measures employed in the prevention of infec¬ 
tion with Bacterium laclirymans i=^Pliytomoms lachrymans] lay in beeping 
the temperature high (from 25° to 34° 0.), preventing droplets of water from 
remaining on the plants for any length of time, and avoidance of cultivation. 

Antagonism in fungi as a measure of control in “red-leg” disease of let¬ 
tuce, R. P. Asthana (Indian Acad. 8 ci. Proc., 4 (1936), No. 3, Sect B, pp. 201- 
207). —Of the 14 fungi tested, PenicilUum chrysogewum, Eidamia viridescens, 
Trichoderma lignorum, and Phoma sp. (especially the last two) proved the 
most active in their repressive effects on the germination, growth, and para¬ 
sitic action of Botrytis cinerea. The same effects were produced by culture 
filtrates of these fungi. 

Spotted wilt of garden pea, 0. 0. Whipple (Phytopathology, 26 (1936), No. 9, 
pp. 918-920, fig. 1). —^That a disease of the streak type occurring on Pisum sativum 
under glass and in the field in Wisconsin is due to the virus of spotted wilt 
was demonstrated at the University of Wisconsin by transfer to a variety of 
hosts using thrips as a vector or employing the rubbing method. Known 
facts indicate that the disease may be widespread on peas in the United States 
and ^ewhere. The symptoms are described and illustrated. 

Destruction of potato haulm to prevent blight infection of the tubers, 
D. H. Findlay and E. T. Sykes (Jour. Min. Agr. [Gt Brit], 43 (1936), No. 5, 
pp. 457-459). —Spraying the potato plants about 3 weeks before harvesting time 
with 12.5 percent H 2 SO 4 or with 5 percent CuSO^ proved effective in killing the 
haulm and reducing the blight infection of the tubers. The killing of the haulm 
was more rapid and complete with the H3SO*. A test with CUSO 4 dust (followed 
by rain) was also effective. 

A study of the aucuba or ydUow mosaics of the potato, P. E. M. ChiNCH, 
J. B. Loughnane, and P. A. Mtjbphy (Roy. DuUin 80 c. 8 oi. Proc., n. ser., 21 
(1936), No. 41 f PP- 431-448, pis. 3). —^“A comparative account is given of the 
symptoms and properties of the virus of aucuba mosaic of potato, a virus iso¬ 
lated out of interveinal mosaic of potato and referred to as the tuber blotch 
virus, and a latent virus in the Dutch variety Monocraat supplied by Professor 
Quanjer. The three viruses are readily transmissible by sap to potato and 
a number of other solanaceous plants.” 

A comparison of some Dutch and Irish potato mosaic viruses, P. A. 
Mubphy and J. B. Loughnane (Roy. Lublin 80 c. 8 vi. Proc., n. ser., 21 (1936), 
No. 40 , pp. 419 - 430 , pi. 1 ). —“Examination of Dutch potato mosaic diseases, car¬ 
ried out in conjunction with similar work in America, showed the presence of 
viruses X, B, X, A, P, and vein-banding virus, occurring alone and in combina¬ 
tions. Symptoms in some cases were absent (X, X, and P) and in others 
corresponded to those of simple mosaic (X), veinal mosaic (X or A), rugose 
mosaic or leaf drop (X+Y), crinkle (X-|-A), and interveinal mosaic (X-j-P). 
These viruses and diseases are the same as those common in Ireland, and prob¬ 
ably in N. W. Europe generally, but others are important in continental areas. 
Other viruses were found which were similar to A or X but not identical. It 
is concluded that X and A are distinct from each other, but that each may be 
the type of a smaller group of closely related or practically identical viruses 
analogous to the X viruses. Virus X caused pronounced veinal mosaic on 
SoTxmvm nodiflorum on which A produced no symptoms. This plant also 
differentiated the viruses r^ated to A and X, as well as virus P, and proved 
a useful new differential host” 
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An abnormal graft reaction in potato resulting from a vims infection of 
a scion on a resistant stock, W. P. Raleigh {Phytopathology, ^6 {19B6), No, 8, 
pp. 79S, 796, fig. 1). —Scions with latent mosaic developed aerial tubers, leaf 
rolling, and stunting when grafted on healthy seedlings known to be resistant. 
Similar results followed with mild mosaic scions on Irish Cobbler stock known 
to be somewhat resistant, but here the rate of development of the aerial tubers 
was slower than in the first case. It appears that this method may pro^e 
valuable in studies of resistance to viroses. 

A further contribution to the degeneration problem in potatoes [trans. 
title], P. Berkheb {PfianzenhOAi, 12 (1986), No. 7, pp. 243-274).-—Following a brief 
review of the literature, the author summarizes his studies of recent years 
having to do with the influence of the soil, the anions and cations of nutrient 
salts, and the climate on potato degeneration and on the production of sound 
seed tubers. The results lead him to favor the ecological theory of the origin 
of degeneration, and he concludes that to produce sound seed all ecological 
factors which may induce metabolic disturbances must, so far as possible, be 
eliminated. The points which are considered most important for seed potato 
production are summarized. 

Michigan potato diseases and their control, J. H. Muncib (Mich. State Col. 
Ext. Bui. 162, rev. {1986), pp. 60, figs. 4B).—A well-illustrated popular treatise. 

Reaction of sorghums to the root, crown, and shoot rot of milo, F. A. 
Wagneb {Jour. Amer. Soc. Agron., 28 {1986), No. 8, pp. 648-654, figs. 4 ).—^In 
this contribution by the Kansas Experiment Station, the disease studied is 
described and reported as occurring in Kansas, Texas, New Mexico, and pos¬ 
sibly also in California and Oklahoma. The rot is due primarily to PytMuni 
arrhenomanes. It was not controlled by any of the usual cultivation or rota¬ 
tion methods or by changes in planting time. Milo, most milo derivatives, and 
darso proved very susceptible, while kafirs, feteritas, and most sorgos were 
highly resistant. The sorghum varieties, selections, and crosses tested on 
Infested soil are listed and described as highly susceptible, resistant, immune, 
or segregating, as the case may be. 

The disease was controlled by the use of resistant varieties or resistant 
strains of susceptible varieties. Resistant strains have been selected of Dwarf 
Yellow milo, Wheatland, and Beaver, and seed wiU soon be available. 

The ultracentrifugal crystallization of tobacco mosaic vims protein, 
R. W. G. Wyckopf and R. B. Oobet (Science, 84 {1986), No. 2188, p. 518).—A 
crystalline protein containing all but a fraction of one percent of the virus 
initially present was obtained directly by ultracentrifuging at 25,000 r. p. m. 
the Juice of plants infected with tobacco mosaic. The X-ray patterns of 
this m-ystalline material and of the protein prepared from the Juice by chemi¬ 
cal means were indistingui^able, indicating that the two substances were 
substantially identical. 

Inactivation of tobacco-mosaic vims by X-rays, J. W. Gowen and W. O. 
Pbice {Science, 84 {1936), No. 2189, pp. 586, 587, fig. 1). —^Virus extracted from 
diseased Turkish tobacco, adjusted to about pH 7 by Na3HP04, filtered through 
c^te and a Berkef^d “N” filter, and allowed to dry for 18 hr. or more, was 
exposed to X-rays (K radiation, 1.537 a. u.) 5.0 cm from the copper target 
for different lengths of time. Tests with the treated virus inoculated into bean 
leaves showed that survival of the virus followed a simple curve, which suggests 
that the absorption of a single unit of energy in a virus particle is sufficient 
to cause inactivation of the particle. This suggests an alteration in the virus 
particles comparable to that which takes place in genes subjected to 
X-radiation. 
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A new disease of tobacco, possibljr of the virus type, E. F. S. Shephebd 
(Mauritius Dept Agr. Leaflet 40 (J936)^ pp. [7], fig- t). —^The author describes a 
disease shown to be infectious and from which no micro-organisms were 
obtained, charactei'ized by mosaicked leaves with the dark-green areas bulged 
upward and with green swings on the under surfaces associated with the 
veins. Later these swellings assumed the form of leafy outgrowths. 

Injury to greenhouse tomatoes as a result of a combined infection with 
the viruses causing tomato and cucumber mosaic, S. P. Dootjcttle and L. J. 
Alexander (Phytopathology^ B6 (1936) t No, 9, pp. 920-923, figs. 2). —Greenhouse 
tomatoes in Colorado and Ohio were severely damaged by a virosis with 
symptoms unlike those of ordinary tomato mosaic, the plants being abnormally 
short and compact, with bushy, upright, often peculiarly greenish-purple leaves, 
and the young leaflets being thick with a pronounced vein yellowing. Blossoms 
were commonly malformed and abortive, and the few fruits produced were 
deeply ridged. Experiments, cooperative between the U. S. Department of 
Agriculture and the Ohio Experiment Station, indicated that the new trouble 
was due to ordinary tomato mosaic (tobacco virus 1, Johnson) combined with 
cucumber mosaic (cucumber virus 1, Doolittle). Aphids were thought to have 
introduced the cucumber virus from nearby field mu^melons in Ohio and from 
greenhouse cucumbers in Colorado. 

Tomato mildew causes asthma, E. F. Guba (Florists Mxch. and Hort. Trade 
Worldy 86 (1936), No. 17, p. 20). —^This is a contribution by the Massachusetts 
Experiment Station. 

[Diseases of sugarcane] (IrUernatl. Soo. Sugar C(me Technol. Cong. [Bris¬ 
bane} Proc., 5 (1935), pp. 87-105, 108-116, 118-120, 199-203, 205-209, 484-492, 
494 - 497 , 498-505, 507-517, 519-521, 707-710, 712-722, 723-729, 730-736, 736-739, 
799-803, 8 O 4 -BII, 812-822, 823-828, [pis. 11], figs. [5]).—Papers on plant diseases 
presented at the Fifth Congress of the International Society of Sugar Cane 
Technologists held in Brisbane, Australia, August 27 to September 3, 1935, 
included Importance of the Virus Diseases of Sugar Cane, by E. W. Brandes 
and J, Matz (pp. 87-105); On the Future of Research on the Virus Diseases of 
Plants, by H. H. Storey (pp. 108-116); The Insect Vectors of Virus Diseases of 
Sugar Cane, by C. E. Pemberton (pp, 118-120); Two Inoculation Methods, by 
A. P. Bell (pp. 199, 200); Progress of Sugar-Cane Root Rot Studies in Hawaii, 
by C. W. Carpenter (pp. 201-203); Sugar-Cane Disease Control in Hawaii 
Through the Modification of Agricultural Practices, by J. P. Martin (pi). 
205-209); Disease Resistance Tests on Sugar-Cane Seedlings and Initial Selec¬ 
tion Procedure in the Southern United States, by R. D. Rands, E. V. Abbott, 
and E, M. Summers (pp. 484-492); Testing Canes for Disease Resistance in 
Louisiana, by C. W. Edgerton and E. O. Tims (La.) (pp. 494-497); Fiji Disease 
and Varieties, by D. S. North and B. G. Baber (pp. 498--505); Gumming and 
Leaf Scald Resistance Trials in Mauritius, by E. F. S. Shepherd (pp. 507-511); 
Disease Resistance Trials in Queensland, by A. F. Bell (pp. 511-517); Testing 
Cane Varieties for Disease Resistance in Hawaii, by J. P. Martin and C. W. 
Carpenter (pp. 619-521); The Hawaiian System of Sugar-Cane Quarantine, by 
H. P. Agee (pp. 707-710); The Variability of Plant Pathogens, by W. Oottrell- 
Dormer (pp. 712-722); Strains of the Sugar-Cane Mosaic Virus in Louisiana, by 
E. M. Summers (pp. 723-729); Physiologic Specialization in CoUetotridhum 
faUatum Went, by E. V. Abbott (pp. 730-736); Gummosis Disease of Sugar 
Cane in Puerto Rico, by M. T. Cook (pp. 736-739); Relative Infectivity of 
Mosaic Virus in the Different Parts of Infected Sugar-Cane, by J. Matz (pp. 
799-803); Transmission of New Types of Sugar-Cane Mosaic and Some Obser¬ 
vations on Significance of the Diseases, by E. W. Brandes (pp. 804-811); Streak 



DISEASES OF PLANTS 495 

Disease of Sugar Cane, by A. P. D. McClean (pp. 812-^2); and Chlorotic Streak 
Disease of Sugar Cane, by J. P. Martin (pp. 828-828). 

Little-leaf or rosette of fruit trees.—V, Effect of zinc on the groivth of 
plants of various types in controlled soil and water culture experiments, 
D. R. Hoagiawd, W. H. Chandtjer, and P. L. Hibbabd (Amer. 8oc, Hort, 8ci. 
Proc., 32 (1935) f pp, 131-141, figa, 9 ),—Continuing these studies by the University 
of California (E. S. R., 73, p. 799), “a disease prevented by the addition of 
zinc to the culture medium was produced under controlled conditions (1) in 
a subsoil from a little leaf orchard; (2) in water culture when zinc was not 
added to the nutrient solution. The symptoms of disease, resembling those 
of little leaf in a number of species, developed on apricot, tobacco, squash, 
com, mustard, tomato, sunflower, cotton. Alfalfa was much less susceptible 
to the unfavorable soil or solution conditions than the plants named above. 
Commercial dried sheep manure was markedly effective in preventing injury 
to plants, with exception of corn, grown in the toxic soil. The action of 
the manure cannot be explained at present merely on the basis of zinc content. 
The relation of the results to the cause of little leaf disease and to future 
lines of inquiry is discussed.” 

Spray materials and the control of apple scab and cedar rust, J. M. II\M> 
ILTON (Conn. Pomol. 8oc. Proc., 45 (1935), pp. 218-223 ).—^This contribution by 
the New York State Experiment Station is an address discussing control 
measures for these two apple diseases, with special reference to spray mate¬ 
rials and schedules and based on investigations in the Hudson Valley. 

Experiments with dilute and modifled sprays for prevention of apple scab, 
I. P. Lewis (Midwest Pruitman, 10 (1936), No. 2-3, pp. 7, 9 ),—^Tests reported 
by the Ohio Experiment Station indicate that, if applied thoroughly and at the 
right time, comparatively mild strengths of lime-sulfur give satisfactory control, 
together with better foliage and fruit of finer finish. Formulas for different 
varieties are given. 

Non-parasitic diseases of the apple in storage, H. H. Plagoe, T. J. Manet, 
and B. S. Piokett (Conn. Pomol. 8oo. Proc., 45 (1935), pp. 205-216, figs. 2 ).—This 
contribution by the Iowa E^speriment Station briefly summarizes the data on this 
group of apple storage diseases, which have been under special study by the 
station for the past 12 yr. The diseases included are mealy break-down, soggy 
break-down, brown heart, Jonathan spot, scald, water core, bitter pit, and other 
diseases sometimes confused with those above named. Storage temperatures 
are recommended, as based on the experimental data accumulated and con¬ 
firmed by the work of other investigators. 

Black-end of pears, IIT, L, D. Davis and W. P. Tufts ; IV, pH of Bardett 
pear fruits, L. D. Davis and N. P. Mooibb (Amer. 8oc. Hort. Set. Proc., 32 
(1935), pp. SOJjr-322, pgn. 8).—Previous studies at the University of Califorala 
had indicated that the disease was more prevalent on certain rootstocks 
(E. S. R., 60, p. 143), and that individual trees producing black end fruit, 
scattered seemingly at random in orchards, usually continued to do so (E. S. R., 
68 , p. 211). The results are presented of certain field observations and experi¬ 
ments designed to develop a complete case history of the trouble or to effect 
its cure. Thus far no satisfactory explanation of the exact cause has been 
found, but the disease presents an example of some rather unusual rootstock 
effects in which the fruit is markedly affected and the tree little, if any at all. 
The black end producing possibilities of individual stocks seem to vary continu- 
ously among any seedling population and to maintain their relative rank from 
year to year. Various possibilities as to causal relations are discussed, one 
illustrative case suggested being the possibility that the disease is due to 
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failure of the Pyrus seroUna rootstock to absorb suflOlcient materials from the 
soil (such as water) to care properly for the dev^oping fruit 

Certain aspects of the problem suggested that a determination of the oxida¬ 
tion-reduction potential in black end v. normal fruits would be of value, and a 
necessary preliminary to this phase of the study was a determination of possible 
pH differences. However, the data presented “only indicate that there is a 
relationship between the H-ion concentration of the juice of the fruit and the 
presence of black end. These differences extend into the sections of the fruit 
that are not visibly affected by the disease. . . . They do not Indicate whether 
the differences are a cause, a result, or simply an accompanying condition.” 

The menace of cherry mosaic, W. Newton (Better Fruit, 31 (1936), No. 3, 
pp. 7, U, fiffs. 2).—A highly infectious leaf mottling of sweet cherry [Prunue 
aviuml found in one tree in a British Columbia orchard proved readily trans¬ 
missible to healthy trees by budding, pruning, and rubbing the leaves with 
juice from diseased foliage. The spread was from 3 to 4 ft. in about a month. 

Heat treatments for the cure of yellows and other vims diseases of 
peach, L. O. Kxtnkel (Phytopathology, 26 (1936), No. 9, pp. 809-830, figs. 4 ).— 
Peach yellows disease was cured in from 2 to 4 weeks by keeping potted trees 
in a warm room varying from 34.4* to 363* C. (approximately 94® to 98* F.). 
Cured trees assumed a normal habit of growth and produced healthy appearing 
stems and leaves. It took longer to cure large than small trees. The virus was 
destroyed more quickly in small than in large stems and in tops than in roots 
imbedded in moist soil. Inteimittent treatments were ineffective. Dormant 
trees were cured without serious injury by immersing them for about 10 min. 
in water at 50* C. (122* F.). Yellows virus in buds was inactivated in from 4 
to 5 days by immersing bud sticks at 34.35*, in 11 hr. at 38®, in 40 min. at 42*, 
in 15 min, at 46*, in from 3 to 4 min, at 50*, and in 15 sec. at 50®. The bud 
tissues endured much longer treatments. Little peach and red suture were also 
cured by treatments effective with yellows, but rosette, though cured by heat, 
proved somewhat more refractory. 

Progress report of the disease of peach, B. M. Stoddabd (Conn. 
Pomol. 8oc. Proc., 45 (1935), pp. 25-27).—This contribution by the Connecticut 
[New Haven] Experiment Station reports progress in studies of this apparently 
new disease, which reached noticeable proportions in the State in 1933 and has 
now been located in 66 percent of the orchards in the northern half, with as 
high as 100 percent infection in some cases. The symptoms are described, and 
observations on the spread of the disease are given. Successful transmission 
by budding was noted whether or not the buds grew. Zinc sulfate treatments 
gave no very definite results, but cutting off of affected branches was apparently 
beneficial. The author is inclined to the virus theory of causation. 

A root infection of plums (New Jersey Stas. Nursery Disease Notes, 9 
(1936), No. 1, pp. 4). —^The root trouble reported was found to be associated with 
Valsa leucostoma. 

The use of bordeaux spray on cranberry bogs in relation to the control 
of fruit rots and to vine growth and productivity, H. F. Beboman (Amer. 
Cranberry Growers^ Assoc., Proc. Ann. Mtg., 65 (1935), pp. 11-15,18-22, figs. 3 ).— 
Early rots caused the major part of the soilage of berries from unsprayed 
plats in a majority of the bogs investigated during the 1932-83 seasons, Qlomer- 
ella, Sporonema, and Diaporthe being the most important causes. The damage 
from any given fungus varied independently of that from any other, and the 
June reflows increased greatly the amount of milage; 

Spraying proved beneficial in all the bogs where tried. In many cases two 
bordeaux treatments apparently gave as good control of rots 6s three, and two 
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mercurial sprays used on one bog in 1932 were fully as effective as the bordeaux: 
tpray. Sporonemn was controlled most effectively and the other two least. 

The amount of copper (Cu) in the cranberry bog soils varied in almost 
direct proportion to the amount of oi^nic matter, in Tvhich most of it occurred. 
The largest amount in soils of heavily sprayed bogs was about 0.15 percent of 
the dry weight, while soils of unsprayed bogs contained from 0.001 to 0.0025 
i)ercent on the same basis. Most of the Cu in the bog soils was insoluble in 
water. The amount in vinos from heavily sprayed bogs was from 0.05 to 0-1 mg 
per gram of their dry weight, while in unsprayed vines it was from 0.005 to 
0.04 mg. The amount absorbed by vines grown in m 64,000 CuSO* solutions 
was less than 0.5 mg per gram of dry wei^t, and it exceeded 1.5 mg only in 
Aines grown in solutions at m 4,000 or over. Cranberry plants were not killed 
after growing in m 2,000 OUSO 4 solutions for about 2 % mo., those grown in 
M 64,000 solutions made almost or quite as much growth as the controls, and 
the application of 2,000 lb. of CUSO 4 to the soil per acre caused no injury to the 
vines. 

There is no evidence that spraying with bordeaux mixture has caused, or is 
lik^ to cause, injury to cranberries. 

Root pots of the raspberry, G. H. Bebkex.ey (Canad. Jour, Res,, I 4 (1936), 
No. 8, Sect. O, pp. 306-317, pis. 4),—CofHothyrhim titokelii, Cijlindrocarpon radio- 
icola, Fusarium sp., Cylindrocladium sp., Pythium i^p., and Bhizoctonia spp. 
^^e^e isolated from naturally infected roots, and each was i»roved capable of 
causing necrotic lesions. In addition, the ^‘phycomycetous mycorrhizal” fungus 
already associated with root rot of strawberries and tobacco was almost always 
observed in the roots of affected I'aspberries and, to a lesser extent, also In 
apparently healthy plants. Nematodes were present in and on roots from 
certain soils. Strawberry and raspberry seeds sown in sterilized soil devel¬ 
oped healthy roots, while those sown in nonsterilized affected soil developed 
necrotic lesions. 

Not only are some of the symptoms of raspberry and strawberry root rot 
similar, but also many of the fungi and nematodes generally conceded to be 
associated with root rots in strawberry are found in root rots of raspberry. 
The unthriftiness of certain BritiMi Columbia raspberry plantations is pos¬ 
sibly related to these conditions. 

Susceptibility of grape rootstocks to root knot nematode, E. Sntdeb 
( V. 8. Dept Ayr, Ciro. JjOS (1936), pp. 16, figs. 9). —In tests of 5 plants each of 154 
Aarleties of Vitis vinJfera on heavily infested soil, all proved very susceptible 
to infestation w’ith Helerodera fmrioni and the majority of the American 
species and hybrids Included in the tests were too seriously affected to be 
(‘onsidered as nematode-resistant slocks. None of the stock varieties were 
immune, but certain grape species, notably V. doaniana, T. ohampini, V. longii, 
and V. cincrea, gave evidence of some inherent resistance. The stock varieties 
and their hybrids which ai)])eared sufficiently resistant to merit commercial 
trials included Barnes, De Grassett, and Bog Bidge of V. cJiampini; Salt 
Creek of V. doamana; and the two V. longii hybrids Solonis X Othello, No. 
1613, and Solonis X V. Hparia, No. 1616. On account of their vigor and 
general adaptability, Dog Bidgo, Salt Creek, and Solonis X Othello, No. 1613, 
have been selected for further trials. 

Experiments on the treatment of mottle-leaf of citrus trees, n, E. B. 
Pabkke (Amer. 800 . Sort. 8 ci. Proo., 3B (1935), pp. 82-86)* —Continuing the ex¬ 
periments (E. S. B., 74, p. 661) involving the testing of zinc sulfate (alone 
and with lime) sprays under a wide range of conditions in California, Includ¬ 
ing selected orchards near Biverside, improvement in the foliage of affected 
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citrus trees was obluined in all trials. It thus appears that zinc is a siiecific 
remedy for mottle-leaf. Details are ^ven regarding the concentration of zinc 
sulfate-lime spra>s, the influence of time of application, the rate of applica¬ 
tion, and the value of spreaders and stickers. The results of spraying or 
dusting w’ith various other zinc-containing materials are also reported, none 
used having failed to give an initial response to trees affected wdth mottle- 
leaf. Zinc oxide is believed to offer promise for combination with insecti<*ides. 

Perfect stage of the sweet orange fruit scab fungus, A. A. BrrANcotJttT 
and A. E. Jenkins (Mycologia, 28 (1936), No. 5, pp. 4S9-492, figs. 2).—Elsino€ 
austr^ahs n. sp. is described and illustrated as the perfect stage of Sphaceloma 
australis n. comb. t=jSf. fawcottii ‘ciscosa). 

Stem end rot in early citrus fruit, W. J. Bach {Tex. Farming amd Oitrlc.. 
IS {19S6), No. 5, pp. Jf, 19). —This disease first assumed serious proportions in 
Texas during 1930. In these studies by the Texas Experiment Station a rela¬ 
tion was found between the occurrence of stem-ond rot and the presence of dead- 
w'ood in the trees, which harbors the fungus parasites {Diplodia, except for a 
PJiowopsis in one ease). The main infection in the State came from the Diplodia 
living over in twig blight. At 50“ F. or lower the fungi were held in check, but 
high temperatures accounted for the greater abundance of the rot during the 
warm weather of early fall and late spring. Entrance is usually gained through 
the stem. Losses may be appalling, as shown by the accompanying tables. 

The most important factors for control in the tests outlined were pruning and 
dipping the fruit in borax solution (8 percent being recommended). Sodium 
metaborate also gave promising results, and it has the advantage of being soluble 
in cold water. The interval between picking and cooling below 65® should be 
shortened as much as possible for best results. 

The relation of pest control treatment to water rot of nav^ oranges, 
W. EBEUNa and L, J. Bj^otz (Ca/it. Dept. Agr, Bui, 25 {1986), No. S, pp. S60S68, 
figs. 2) .—Data on the causes, symptoms, and some contributing factors have been 
previously noted (E. S. R., 59, p. 540). In this contribution from the California 
Citrus Experiment Station, the authors present the results of a survey of the 
water rot situation in 1936 and of laboratory tests. In these tests, wherein the 
fruits were given various pest control treatments and kept for varying periods 
in a rain chamber, the same differences were found in the susceptibility under 
different control measures as in the field survey. The greater susceptibility of 
sprayed fruits to water rot, as compared to the fumigated or untreated, w^as 
not associated with any specific effect of the oil, but may have been r^ted to a 
general softening and weakening of the tissues. 

A preliminary report on Diplodia die-back of roses, J. J, Taubenhauk 
and G. T. Bom (Amer. Rose Ann., 1986, pp. This contribution by the 

Texas Experiment Station describes the symptoms of the disease and records 
successful inoculations with pure cultures of Diplodia- from various sources, sur¬ 
vival of the fungus for 13 mo. in dry storage, and promise of control by 
weekly removal of unopened bloom buds followed by dusting with a mixture 
of sulfur, monohydrated CuSOi, and paris green (^1-1). 

Flower color in ‘‘broken” or mosaic tulips, L. E. Longijsiy {Amer. 8oc. 
Kort. 8ci. Proc., 32 (19S5), pp. 67^7).—These inoculation studies by the 
Minnesota Experiment Station were made to determine the (effects of the 
disease on flower coloration and to ascertain the varietal susceptibility to the 
virus. Of some 80 varieties tested, 39 gave definite evidence of infection. 
The symptoms are described in detail, and a flower-color classification is given 
for the varieties artificially infected. 

Chlorosis of pin oaks, L. O. OHAnwiiCK (Amer. 8oc. Uort 8cL Proc., S2 
(1935), pp. 669^73). —^The data obtained in this study by Ohio State University 



1937] 


DISEASES OF PLANTS 


499 


apparently in<lu*ate tliat this chlorosis can be overcome by soil treatments with 
ferrous sulfa!(% but the nature of the tests does not warrant a statement as 
to the effect n(‘iiess of this salt alone. It is deemed probable that sulfur created 
a favorable reaction inducive to ready absorption of the iron. Early spring 
applications to the soil of ferrous sulfate plus sulfur are recommended as a 
practical control measure. 

Progressive effects of Polyporus versicolor on the physical and chemical 
properties of red gum sapwood, T. O. S(heketo (D. 8. Dept Agr,, Tech. Bui. 
5^7 (1036), pp. 4^, pis. 2, figs. 15). —^Most prominent in the attack on the micro¬ 
scopic structure of Liquidamhar styraciflua was a uniform thinnin g of the cell 
walls, indicating the action of enzymes capable of affecting the wood substance 
ahead of the hyphae. The walls were perforated princSpally through the pit 
membranes. The characteristic bleaching effect was due to a destruction of 
semisoluble pigments and not dependent on a consumption of lignin. The rapid 
depletion of chroniogenic materials appeared to be accounted for by a con¬ 
sumption of the original water extractives. No apparent changes in the dimen¬ 
sions of the wet wood or in tlie shrinkage of the decayed i^ecimens were 
found. 

The incidence of sixH'ific gravity reduction appeared to have been delayed 
between 8 and 10 days after iiiooilation, after which weight losses were 
largely proportionate to the incubation time. All the strength properties 
tested, except those indicated by modulus of elasticity, fiber stress at propor¬ 
tional limit, and work to proportional limit were initially lowered more rapid¬ 
ly than the specific gravity. These three tests were relatively tardy in respond¬ 
ing to the de<*ay. Beyond the initial stages all the strength properties were 
reduced more rapidly than siwcific gravity. Values of all the strength proper¬ 
ties approached zero considerably before the point of complete wood consump¬ 
tion. All the strength properties <*onsidered were mostly lower than those of 
sound w-ood of the same siK>clfic gravity. It is suggested that the initial reduc¬ 
tion in strength was due to the removal or alteration of relatively small 
amounts of cell-wall lignin and soluble carbohydrates which had served to 
cement tlie fundamental cellulose together. 

As iiidw'ators of incipient decay, work to nniximum load and total work 
lioyoiid maximum load were outstanding. For indicating extent of decay, 
inodulus of rupture and maximum crushing strength appeared most dependable. 
The equilibrium moisture content of decayed wood was slightly lowered. De¬ 
cayed wood was somewhat more rosiwnslve to atmospheric changes in moisture 
than sound wood, decidedly susceptible to changes in liquid water, and mu(*h 
liMire caiaiblc of maiiitaiining a substantially higher moisture content when 
intermittently exposed to liquid water. 

The most important effects of the decay on chemi(*al composition wore th<‘ 
following: The relative proportions of the principal wood constituents were 
not materially altered; the lignin, pentosans not in cellulose, eold-water-soluble 
and l-perceut alkali-soluble components were first atlackcsl. while the Gross 
and Bevan ceUulose, pentosjuis in cellulose, and strictly hot-water-soluble 
portions wore but little affeeded until part of the wood substance had been 
consumed; in the early stages the depletion of cellulose was represented by 
losses in both the stable and unstable forms; in the later stages the consump¬ 
tion of stable celluloso was more pronounced; and losses in calorific value were 
directly proportional to the accompanying losses in wood substance. 

New host plaaats of Hetorodera schachtili.—^IV, Supplement to race 
studies on H. schachtU [trans. title], H. Goob^abt (Ztachr. PflanzonkrmJc. u, 
Pflanss<*>usrhuis, 46 (1936), A’o, 8, pp. ^59-dW).—-The author reports 13 new hosts 
as new to science and 2 as new to Europe. 
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Report of the Chief of the Bureau of Biological Survey, 1936, I. N. 
Uabbielson (U, 8, Dept. Agr., Bur. Biol. Survey Rpl., J936, pp. 68). —^The work 
of the year reported upoii (E. S. R., 74, p. 809) includes data on the status 
and distribution of wildlife, including waterfowl and im estigations of buffalo, 
musk ox, and other wildlife in Alaska, and biological surveys of refuge areas: 
economic investigations of wildlife, Including eelgrass and other waterfowl 
food, water caltrop as a pest plant, effects of mosquito control, food habits of 
wildlife, and depredations by predators; fur-production research, including the 
further decrease in fur animals, fur-fauming developments, rabbit-fur studies, 
cooperative research ^ork in embryology with coyotes, and work at the Pur 
ATilmal Experiment Station at Saratoga Springs, N. T., witli minks, foxes, and 
martens and at the Rabbit Experiment Station at Ponlana, Calif., on farming, 
breeding, and feeding; research in disease control, including distemper, quail 
diseases, and development of a nonpoisonous shot for wild-fowling; migratory 
waterfowl restoration; wildlife refuges; baits for rats in pineapple fields; and 
miscellaneous administrative data. 

Game management on the farm, J. N. Dabung, H. P. Sheldon, and I. N. 
Gabbielson (U. 8. Dept. Agr., Farmersi^ B%il. 1159 {1936), pp 11+^3, figs. H).— 
A practical account with illustrations from drawings by the senior author. 

Fluctuations in numbers of ruffed grouse, Bonasa umbellus (Linne), 
with special reference to Ontario, O. H. D. Clabeb {Univ. Toronto Studies, 
Biol. 8er., No. 41 {1936), pp. 118, figs. f5).—Following a brief introduction and 
historical sketch, the subject is dealt with under the headings of materials and 
methods, i)opulation studies, life history observations, climax and dying-off, 
parasites and diseases, other causes of mortality, and influence of man on grouse 
numbers. The work is presented with a list of 217 references. 

In order to trace the occurrence of parasites and diseases in ruffed grouse 
and other grouse, 200 specimens were examined, of which 162 were ruffed 
grouse. A total of 17 species of animal parasites, including 1 spirochete, 3 
protozoa, 7 helminths, 3 Acarina, and 3 insects, were found in ruffed grouse. 
The occurrence of mycosis is also recorded. Cultures and inoculations failed 
to reveal any pathogenic bacteria. A number of pathological conditions were 
found traceable to old wounds. The only organism found to be significantly 
associated with the cyclic diminution and compatible with its characteristics 
was & blood protozoon, Lcucocytozoon l>onasae. 

The cause of the periodicity in the recurrence of the diminution in grouse num¬ 
bers is discussed. Meteorological and astronomical conditions, such as sunspots, 
are not considered to be the cause. Some characteristics of the disease due 
to Zr. honasae are suggested as possibly responsible. 

Studies on the heterophyid trematode Apophallns venustus (Ransom 
1920) in Canada.—I, Morphology and taxonomy, T. W. M. Camebon 
{Catiad. Jour. Bes., 14 {1936), No. 6, Sect. D, pp. 59^9, pi. 1, figs. 5).—The minute 
intestinal trematode A. vcnicstus here considered is said to occur in the cat, dog, 
raccoon, and heron in the lower Ottawa Valley. 

Trypanosoma neotomae sp* nov. In the dusky-footed wood rat and the 
wood rat flea, P. D. Wood {Calif. TJnvo. Pubs. Zool, 41 {1986), No. 11, pp. 
lSS-143, pi. 1). —JP. neotomae here described as new% which in size, behavior, and 
morphology resembles T. leicisi of the Norway rat, has been found by the author 
in the blood of 12 out of 62 Portola wood rats {Neotoma fuscipes amnectens 
Elliott) and 1 out of 78 San Diego wood rats {N. fuscipes macrotis Thomas) 
collected in California. Its dev^opment in the wood rat flea, Orchopeas wieh- 
hami wiehJiami Baker, was found to be similar to that of T. lewisi in the rat flea. 
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[Notes on economic insects and their control] (Jour. Econ. Ent., 29 
(me), No. 6*, pp. Contributions presented (B. S, R., 76, p. 357) arc 

Gerambycids Captured in Codling Moth Bait Traps, by S. A. Summerland and 
X M. Amos (pp. 1172, 1173); Bill-Poslers' Paste in Mite Control {TetranVf^^ius 
himaculatus Harvey] Sprays, by R. Hutson (p. 1173); Control of Potato Flea 
Beetle (Epitriof cucumeris Harr.), by F. A. Herman and X F. Hockey (pp. 1173, 
1171); Calcium Cyanide for Control of Squash Bug (Anasa trUtis De G.), by 
J. B. IMoore (p. 1174), contributed from New York State Experiment Station; 
Methyl Bromide Fumigation of Codling Moth Larvae, by D. L. Lindgren 
(pp. 1174, 117{>), contributed from the Califoniia Citrus Experiment Station; 
Amelia (Tortrix) pallorana Robinson Attacks Pimta sp. (p. 1175) and Leptocoris 
trivittatus Say Killed by a Sulfonated Higher Alcohol Spray (p. 1176), both 
by B. I. McDaniel; Method of Bearing Com Earworm Larvae, by G. W. Barber 
(pp. 1175,1176); and Lesser Wax Moth lAchroia grisella Fab.] Found in Oregon 
and California, by G. H. Vausell (p. 1176). 

[Contributions on economic insects, insecticides, and insect control] 
(U. 8. Dept. Agr., Bur. Ent. and Plant Quat., 1996, E-384, PP- 257; E-385, pp. 3, 
pUt. 3; E’-386, pp. 8; ESHl, pp. 4; E-388, pp. 4; E-389, pp. 4* N-390, pp. 3; 
ESDI, pp. 2). —^Further contributions in this Kseries (B. S. R., 75, p. 655) are 
A Bibliography of Nicotine—I, Chemistry of Nicot ine, by R. L. Busbey and N. B. 
Meindoo (E-384); The Construction and Use of Light Traps Designed to Catch 
the Asiatic Garden Beetle [Autoacrica castanea Arr I, by I. M. Hawley (E-385) ; 
The Control of Grape Insects and Diseases, by B. A. Porter and J. B. Demaree 
(E-386) ; Control of House Ants (IS3-387) ; Screw Worm Control, by W. E. Dove 
(B-388); Clothes Moths (E-389); Cockroaches (B-390) ; and Benzol an Effi¬ 
cient Screw Worm KiRer (E-301). 

[Contributions on economic entomology] (Amcr. Pomol. 8oc. Ptoc.. 5t 
(1935), pp. 155-161, 201-213, 213-2^). —^These contributions have been noted 
under the same title from another source (B, S. R., 76, p. 64). 

[Work in economic entomology by the Colorado Station] (Colorado 8ta. 
Rpi. 1936, pp. 24-29). —^Reference is made to the work of the year in economic 
entomology (M. S. R, 75, p. 224) as follows: Pyrethrum dusts for control of 
the cabbage looper, tlie alfalfa looper, and the diamondback moth on cabbage 
and cauliflower; insect vectors of peach mosaic; tomato psyllid in relation to 
potatoes and to tomatoes; and general insect pests, including the common red 
spider, pine-leaf scale (officially known as the pine-needle scale), the European 
earwig, and the codling moth larva parasite Ascogastcr c(irpo( apsac. 

Insects of Indiana for 1935, X X Davis (Ind. Acad. 8ci. Proc., 51 (1935), 
pp. 257-368, fys. 2).-The occurrence of the more important field crop, vegetable, 
fruit, small fruit, shade tree and ornamental shrub, flower garden, household, 
and miscellaneous insects in 1935 is considered in this contribution from tli(* 
Indiana Experiment Station (E. S. R., 74, p. ;’>66). A discussion of the honey¬ 
bee situation, by J. E. Starkey, State apiary inspector of Indiana, is included 
(p. 268). 

[Coutributions on economic insects] (Md. Apr. Soc., Farm Bur, Fed., Rpt., 
20 (1035), pp. 203-215, 258-260, 2W-2dS).—-Contributions presented include the 
following: Codling Moth and Its Control, by H. N. Worthley (pp. 203-209); 
The Codling Moth in 1935 and 1936, by B. N. Cory (pp. 209-212) ; Present 
Status of the Rosy Apple Aphid and Its Control, by W. S. Hough (pp. 212-215); 
and The Bee Louse (pp. 258-260) and Spinach Insects (pp. 261-263), both by 
B. N. Cory. 

[Work in econondc entomology by the Texas Station] (Texas 8ta. Rpt. 
1935, pp. 42-53, 129-132, 183, 241-243, 251, 252).—The work of the year reported 
upon (B. S. R., 75, p. 78) includes that with the sorghum webworm, by H. X 
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Heinliard; boUweevil hibernation, in cooperation with the TJ. S. D. A. Bureau 
of Entomology and Plant Quarantine, by Reinhard, R. W. Moreland, and S. E. 
Jones; cotton flea hopper, including varietal resistance by F. L. Thomas and 
F. F. Bibby, strip planting and control by Bibby, migration and population by 
J. 0. Gaines, and hibernation by Reinhard (a report relating 1o which by 
Thomas has been noted (B. S. R., 75. p. 516)); pink bollworm, in cooperation 
with the U. S. D. A. Bureau of Biitouiology and Plant Quarantine, by A. J. 
Chapman, W. L. Owen, Jr., ot al. (B. S. R., 75, p. 230); cotton bollworm, in 
cooperation with the U. S. D. A. Bureau of Entomology and Plant Quarantine, 
by R. K. Fletcher and Moreland; thrips on cotton (principally the flower thrips), 
by Gaines and Thomas; sulfur as an insecticide, by Thomas ct al.; pecan 
insect investigations, by S. W. Bilsing; studies on devil’s shoestring (Oracca 
virginiana) as an insecticide, in cooperation with the Texas A. & M. College and 
the XJ. S. D. A. Bureau of Plant Industry, by V. A. Little and G. A. Russell; 
the turnip aphid, by J. N. Roney; several cabbageworms, by Roney, S. W. 
Clark, and Jones; the onion thrips, by Jones; apiary inspection, 1934-35, by 
C. E, Heard; apiculture, including the activities of bees, by H. B. Paries, adapt¬ 
ability of native plants, queen rearing, and bee production, all by Parks and 
A. H. Alex, and the relationship of honey plants to insects, by Parks; at the 
Temple Substation the cotton flea hopi)er and miscellaneous disease and insect 
pests, by C. H. Rogers and H. E. Rea; at the Sonora Substation insects affecting 
animals, in cooperation with the U. S. D. A. Bureau of Entomology and Plant 
Quarantine, including the sheep botfly in the head of sheep, screwworms 
{Chrysonvyia anm^icaiia and the screwwom), the effect of arsenic pentoxide 
on bait, goat lice, and the winter tick, all by 0. G. Babcock; and at the 
Weslaco Substation citrus mites and spiders, by Clark and Thomas, and control 
of the cabbage aphid with roteuoiie and the root knot nenmtotle with cyanainlde. 
both by Clark. 

Report of the entomologist for the year 1935, A. Pickubs (Trinidad and 
Tefbago Dept. Ajgr. iPjj, pp. 50, 51). —^Brief reference is made to the occur¬ 
rence of and work of the year with economic insects. 

[Parasite investigations]; A summary of investigations made in 1935, 
W. B. Gubney (Agr. Gas. N. 8. Walex, 47 (1936), Nos. 7, pp. 374^78, figs. 5; 
8 , pp. 453-456, 464, 47.?, figs. i).—X summary of fruitfly parasite investigations 
made in India in 1935 (pp. 374-378) and an account of white wax scale 
(Ceroplastes destructor and G. ceriferus) parasite collection, chiefly in east 
Africa (pp. 453-450, 464, 472) are presented. 

Observations on the pupal respiration of some insects of economic im¬ 
portance, F. A. Squibb (Bui. But. Res., 27 (1936), No. 3, pp. S 8 I-S 84 , figs. 2).— 
Evidence obtained by the author from dissections supports the view that the 
periods of greatest physiological activity, as indicated by the rate of respiration, 
occur at the beginning and at the end of the prepupal-pupal instar. It appears 
that with Brassolis sophorae the most marked changes occur during the prepupa 
and the first to third days of the pupal instar and again on the ninth to the 
twelfth days. 

Additional notes on little-known cotton insects, J. W. Folsoh (Jowr. 
Bcort. Bnt., 29 (1936), No. 6, pp. 1066-1068). —^The observations here recorded, 
made at Tallulah, La., in 1935, supplement those previously noted (E. S. R 75, 
p. 513). 

Annotated list of insects injnrioiis to cotton in Tanganyika, W. V. Habbis 
(Bui. But. Res., 27 (1936), No. 3, pp. 52S-5S8). —An annotated list of the insect 
enemies of cotton in Tanganyika, arranged according to the part of the plant 
injured, is presented. 
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luseci posts of muck crops, G. E. Gould (Imtiana 8ta. Cirv, 2iS (mS), 
pp. 20 1 /?(/«. H),—A pructicaJ accoimt of the more important insect pests of muck 
crops, iiK'liiding cabbage and related crops, celery, cuctmibers, incdon, squaKh, 
mint, potatoes, and onions. 

The relation of cover crops to insects on citrus, J. R. Watson (Citrus 
Indus., 17 (1936), Ko 6, pp. 12,13). —contribution troni the Florida Experiment 
Station. 

Handy insect cages made from cellophane, E. M. Skabls and H. H. Haesis 
(Jour. hWon. Enl., 29 (1936), No. 6, pp. 1158-1160, fiifs. //).—This is a contribution 
Irum the Wisconsin Experiment Station. 

Studies of contact insecticides.—XT, Farther determinations of the pene¬ 
tration of arsenic into insects, W. O. 0*Kani: and li. C. Gloves (New 
HampHliUe 8ta, Tech. Bui. 65 (1936), pp. 8, figs. 5). —^The present paper gives the 
results of a further study of the penetration of arsenic (E. S. B., T4, p. 231). 
The American cockroach was treated with anhydrous arsenlous oxide and 
with sodium arsenite. Application was made by sealing a beeswax cell con¬ 
taining the toxicant to the dorsal inet<ilhorax. Subsequently entire roaches as 
well as parts and tissues were .studied by means of the Gutzeit method to 
determine the amount of arsenic pn«sent. Exin^rimcnts were conducted to 
determine the olT(*cts brought about by punidiiig increased areas for penetration 
and by varying the amounts of the toxicant present. 

“The amounts of arsenic recovered from the bodies of <*ockroaches treated 
with anhydrous arsenious oxide were as follows: 72 hr., 0.010 mg/g body weiglit; 
120 hr., 0.025 nig/g; 16S hr., 0.021 mg/g. When cockroaches were treated with 
sodium arsenite the amounts recovered wore: 72 hr., 0.073 mg/g body weight; 
120 hr., 0.108 mg/g; l(i8 hr., 0.102 mg/g. Increasing the area over which the 
toxicant is in contact with the integument i*esults in increased amounts found 
in the tissues. The amount of dry toxicant placed in the cell has no significant 
influence on the amount of arsenic recovered, provided the area at the bottom 
of the cell is covered. Sodium arsenite^ l)eiietrates the integument more rapidly 
than does arsenious oxide. In the ca^e of arsenious oxide, cockroaches after 
a certain i)oriod may bo able to eliminate arsenic from certain tissues as fast 
as it enters the body. Arsenic is eliminated to a considerable t^xtent by way 
of the digestive tract. When rather high concentrations are built up in the 
body of the roach, arsenic may be recovered in all i)arts ajid tissues. Parts 
and tissues nearest the application cell may contain the largest amounts of 
arsenic.” 

Pilosity of the cotton plant in relation to adherence of dusted calcium 
arsenate, B. W. Dunnam (Jour. Boon. Bnt., S9 (1936), No. 6, pp. 1085-J08t, 
fig. 1). —It was found in 1935 at Stoneville, Miss., in work with two varieties of 
cotton, that “the smooth variety 'vvhen dusted wet retained more poison than 
the hairy variety when dusted dry. When dust apjdi(*atlons were made on dry 
plants, the percentage retained, as calculated on the basis of the wet applica¬ 
tions, remained greater for the hairy variety than for the .smooth. The per¬ 
centage of adherence for the smooth variety under both dates of sampling, as 
calculated on the basis of the hairy variety, was significantly greater when 
plants were dusted wet. These data offer strong evidence that pilosity is an 
important factor in the adherence of calcium arsenate. This character is more 
important when plants are dusted dry,” 

Toxicity of certain stomach poisons to several common l^idopterons 
larvae, T, B. Hansbeeey and C. H, Richabdson (Jour. Boon. Bnt., 29 (1936), No. 
6, pp. 1160-1166).—A modification of Campbell’s method (B. S. B., p. 348; 
63, p. 749) of feeding measurable dofc.es of poison to leaf-feocling insects is 
described in this contribution from the Iowa Experiment Station. The authors 
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report 2;^ determinations for lepidopterons larvae and compile 60 more from 
the literature. From these data comparisons of toxicity of a poison for differ¬ 
ent insects and <lifferent poisons for the same insect are made. For larvae of 
the silkworm, se\eral organic toxicants including rotenone and some <»f its 
derivatives, nitroi)henols, and certain of the coal-tar dyes are most toxic. Fol¬ 
lowing these are lead arsenate and many of the common fluorine insect hades. 
In the least toxic group are various arsenicals and organic and inorganic com¬ 
pounds. Ijead ai senate used against various larvae gives minimal l(*thal 
doses ranging from about 0.05 mg per gram of body weight for ?> si)ecies of 
Dafana to 0.25 and 0.26 mg for the com eavworm and army worm. The observa¬ 
tions and comparisons made indicate a rather speciflc action of many poisons for 
various lejudopterous larvae. 

Relation of viscosity to drop size and the ax)plieation of oils hy atomiza¬ 
tion, E. M. Seabls and F. M. Snydeb (Jour. Boon. Ent, 29 (1936), No. 6, pp. 
1167-1110),—The findings at the Wisconsin Experiment Station demonstrate 
that the atomizer used in these tests was quite ineffective in applying oils 
throughout a wide range of viscosities. The nozzle of the machine was de¬ 
signed for the application of oils of low viscosities and quite incapable of self¬ 
adjustment to oils of higher viscosities. It is also indicated that if a cattle 
spray is to be applied effectively, an atomizer must be usal which is either 
adjusted to the particular viscosity of the spray in question or is capable of 
effectively applying oils of a wide range of viscosities. These data, combined 
with observations made during the study, indicate that an atomizer must pro¬ 
duce a spray having an value of at least 0.03 to be effective. 

Thiodipheuolamine, a new ingredient of mosquito larvicides, G. A. Ma i l 
(Jour. Boon. Ent., 29 (1936), No. 6, pp. llU- 114 ^).—Fvehminwry observations at 
the Montana Experiment Station indicate that the addition of tbiodiphenol- 
amine to a mosquito oil may, by increasing its toxicity, enable economies to 
be made in the quantities of oil necessary to cover a given area without the 
sacrifice of efSciency. 

Vacuum fumigation, D. L. Lindgicen (Jour. Eco7i. Bnf., 29 (1936), No. 6, 
pp 1132-1137 ).—^The results of a study of atmospheric, dissipated vacuum and 
sustained vacuum fumigation, conducted at the California Citrus Experiment 
Station with a view to determining the relative value of each, are reported. 
It was found that, in an empty fumatorium where penetration of the fumigant 
is not a factor, atmospheric fumigation is almost as efficient as dissipated 
vacuum, but neither is as effective as sustained vacuum fumigation. When 
penetration of the fumigant into soil, burlap sacking, etc., is required, sustained 
vacuum fumigation is much more effective than either atmospheric or dissi¬ 
pated vacuum fumigation. The difference between dissipated vacuum and atmos¬ 
pheric fumigation is not so great. A higher concentration is required to 
penetrate moist soil than dry soil. When both adsorption and penetration to 
some extent have to be considered, the difference between atmospheric, dissi¬ 
pated vacuum and sustained vacuum fumigation is not so great as when penetra¬ 
tion is the only factor to be considered. 

A contribution to the knowledge of the Mallophaga of the mammalft of 
South America [trans. title], F. L. Webneck (Mem. Inst. Oswaldo Grue, SI 
(1936), No. 3, pp. 391-390, pi. 1, figs- 227 ).—^This contribution presents the 
synonymy, hosts, distribution so far as known, and descriptions of the bird 
lice of South America, accompanied by tables to the families (4 in munber) 
and genera of the forms recognized from South America, also to the 24 rec¬ 
ognized forms of TricJiodectes. Four species are described as new. 
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Parasitizing European earwig with Bigonicheta setipennis Pall.: 
Kecent developments in methods and equipment, 0. W. Gbtzendaneb (Jour, 
Econ. Ent., 29 (1986), No. 6, pp, 1105-lllJt, figs. 7).—^The technic employed in 
work with B. setipenms, an initial stock of which was sent from Europe to 
Puyallup, Wa&h., in 1931, is reported upon. A description is given of the traps 
and methods used in collecting the European earwig as host material for this 
parasite, as well as of mating and oviposition cages for the parasite. Methods 
of handling the flies during their emergence, mating, and preoviposition and 
oviposition periods are summarized. Equipment and methods are described for 
inducing oviposition, anesthetizing, parasitizing, and caring for the earwigs and 
recovery of parasite puparia by means of a rotary sifter. A parasite trap for 
field recovery is delineated to obviate much collecting and rearing. 

Experimental studies on locomotor activity in liocusta migratoria 
migratorioides, R. and P., K. H. L. Key (Bui. Ent. Res., 27 (1936), No. S, pp. 
S99-422, figs. 6). —^The author has devised a technic for determining quantita¬ 
tively the ‘‘spontaneous” locomotor activity of hoppers of L. migratoria migra- 
torioides in terms of the distance traveled in half an hour in a special activity 
cage in which temperature, light intensity, and humidity could be accurately 
controlled and all stimulation avoided. He reports upon its application. 

The oriental migratory locust (Locusta migratoria manilensis Meyen) 
and the Bombay locust (Patanga succincta Ii.) in Malaya, G. H. Cosbett 
and N. C. B. Miller (Straits SettlemeiJts and Fed. Malay States Dept. Agr., 
Set. Scr. No. 18 (1986), pp. m+15, pis. 3, fig. 1). —^An account is given of the 
recorded appearances of the oriental migratory locust and the Bombay locust 
in Malaya. 

Report of proceedings of the Inter-State Locust Conference, Pretoria, 
1984 (PieUrmaritzhurg: Natal Witness, Ltd., 1985, pp. 116, pis. 15).—This rc'- 
port of the proceedings of a locust conference held at Pretoria from July 30 to 
August 3, 1034, presents reports on the administration and policy concern¬ 
ing recent outbreaks and invasions and the combative measures undertaken 
(pp. 10-46), scientific locust research with particular reference to methods 
of destruction (pp. 46-103), probable extent of 1934-35 invasions and out¬ 
breaks south of the Equator (pp. 103-106), interstate cooperation (pp. 106- 
110), and plans for dealing with future outbreaks and invasions by the ter¬ 
ritories concerned (pp. 110, 111). 

Secular trends of locust outbreaks in the Philippines and their apparent 
relation with sunspot cycles, L. B. Uichawco (Philippine Agr., 25 (1936), 
^0. i, pp. 321-856, figs. tJ). —A chronology of locust outbreaks in the Philippines, 
dating from the earliest written account in 1569 to 1934, is first presented. The 
discussion which follows considers the intervals of outbreak cycles; llie cor¬ 
relation between sunspot cycles and locust outbreaks; sunspots, climatic fea¬ 
tures, and locusts; and some practical considerations. It is concluded that 
the average relatively locust-free interval between outbreaks in the 365 yr. 
under review is 11 yr., and that this probably nearly represents the master 
cycle in the locust periodicity in the Philippines. “There appears to be a 
fairly marked negative con-elation between solar activity and locust fluctua¬ 
tion. The (‘oeffioient oC correlation between sunspot area in millionths of 
visible solar hemisphere and annual maximum number of municipalities in¬ 
fested is —0.44±0.111. This relationi^ip would serve to explain the close 
correspondence between the probable master cycle of locust outbreaks and the 
31-yr. average interval between sunspot minima.” 

A four-page list of references is included. 
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Ply parasites of grasshoppers, N. S. Noble ( A ^ r , Gas , N , 8 , Wales , ^7 
{1986), No, 7, pp, 883-^85, figs, 5).—A brief account of the parasitic enemies of 
grasshoppers in New South Wales. 

Observations on life history of lily bulb thrips liiothrips vanceokci 
Priesner, R. Schopp (Jour. Boon, Ent,, 29 (1936), No. 6, pp. 1099-1103, figs, 2).— 
Studies of the biology of L. ranecchci, conducted under laboratory and fi<‘ld con¬ 
ditions at Sumner, Wash., are rei)ort('d ui)oii. It was found that in the natural 
development of the lily bulb thrips as determined by a study of the proportions 
of stages in natural population samples taken at regular intervals, there are 
two groups progressing from the two predominant overwintering stages. An 
alternation of the overwintering stage in each group is indicated, one develop¬ 
ing from overwintering adults entering the following winter principally as 
second-iiistar larvae, and tlie other developing from overwintering second-iustar 
larvae entering the following winter principally as adults. Life history data 
obtained under laboratory conditions differed considerably from those obtained 
in the field studies, which indicated that the laboratory conditions did not 
accurately repreh(Mit the field conditions. 

California Ghri&tnias berry thrips Khyuchothrips ilex (Moulton), S. F. 
Bailev {Jour, EC071, Ent,, 29 (1936), No, 6, pp, 111^-1117, fig. 1). —Observations 
of the biology of J?. ilex, whicii is found nonnally and reproduces so iar as 
known on only the one host Phothiia arbutilolia in California, where it is 
widely used as an ornamental slirub, are reported upon. Devore infestations 
may render the host unsightly. 

Effect of several varieties of sorghum and other host plants on biology 
of the chinch hug, R. G. Dahms, R. O. Snelllno, and P. A. Fenton (Jour. 
Econ, EnU iO (1936), 6, pp. 1U7-1153, figs, 2), —^The progress of work con- 

tlucted by the U. S. I>. A. Bureaus of Entomology and Plant Quarantine and 
Plant Industry (E. E. R., 75, p. 378), in cooi)eratioii with the Oklahoma Experi¬ 
ment Station, is reported upon. 

“When female chinch bugs were confined with seedluigs of several varietic's 
of sorghum and other host plants, they deposited the most eggs on Dwarf 
Yellow milo sorghum and the next gi'oatest number on Manchuria barley. 
Then in order came Blackhull kafir. Hays Golden com, Kanota oats, Sudan 
grass, Turk('y wheat. Atlas sorgo, and common feterita. Approximately the 
siiine number of eggs wore deposikd in cages with oats and Sudan grass 
seedlings. No eggs were lai<l in tlje cages with feterita plants. The gn'atesi 
iinmher of eggs were deposit('d by feimdes confined with tender sho(»ts from 
Johnson grass plants. ^riKU’e w'as a marked variation in the longevity of 
females when confined with these <lilferent food plants, and this was not 
always correlated with the total number of eggs laid. Bugs of both genera¬ 
tions livwl longest on Johnson grass. Then, in order, for the first generation, 
came Hays Golden corn, Manchuria barley, Dwarf Yellow milo, Blackhull 
kafir, Kanota oats, Sudan grass, Turkey w’heat, Atlas sorgo, and feterita; and 
for the se(*ond generation, Dwarf Yellow milo, Manchuria barley. Hays Golden 
corn, BhickhuU kafir, Sudan grass, Kanota oats, Turkey wheat, feterita, and 
Atlas sorgo. In both generations the last two were practically the same in 
iheir infiueiR*e on longevity. Chinch bug nymphs reared on Dwarf Yellow 
milo, a susceptible variety under field conditions, developed more rapidly and 
were larger and more vigorous Ilian those r<»ar<Hl on Atlas sorgo, a resistant 
variety. Adult chinch bugs under laboratory conditions showed a preference' 
for susceptible varieties over resistant varieties. The resistant variety Atlas 
.sorgo Showed greater tolerance to a uniform infestation of adult chinch bugs 
than any of the other varieties tested.” 
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JbiXperiii&eiiis with oil sprays to control rhododendroji whitedyy K. Iiatta 
(Jovt\ Eoon, Ent,, 29 (7980), No. 6, pp. 1125--1128), —The discovery of estab¬ 
lished infestations of Hie rhododendron white fly Didleurodes cliittenideni 
Luing. on private estates in the Puget Sound area of Washington in 1933 led 
to the <*ontrol experiments here reported. Sprays containing 2 percent oil 
produced a high mortality of all the larval stages and the pupae and are con- 
i^idered sufficient for commercial control. In infestations where complete 
control is to be attempted the strength of oil should be increased to not less 
than 4 percent. No unfavorable plant reaction resulted from tht^si* 
applications. 

The citrus whitefly, S. W. Clakk (Tea*. Citric, and Farming, IS (J9S6), No. 2, 
p, 17). —This contribution from the Texas Experiment Station relates to the 
citrus white fly in the lower Rio Grande Valley, where it is becoming increas¬ 
ingly important. 

Biology of the mealy plum aphid (Hyalopterus pruui (Geoffroy)), 
L. M. Smith (Hilgardla ICaUfomia fiffo.], 10 (1936), No. 7, pp. 167-211, pi. 
jigs. 12). — A. historical review of the taxonomy of the mealy plum ax)hid is 
followed by information on its geographical distribution, terminology, and 
morphology. Its life history and yearly <‘ycle in California is then dealt with 
at some length, followed by reports upon its host plants and its parasites and 
predators- It is pointed out that this pest is widely distributed in the world, 
having been reported from 27 countries and from Vi States in the United 
States. 

*‘The stages in the annual cycle are egg, fundatrix, fundatrigenia, migrans, 
alienicola, gynoxMira, alate male, and oviparous female. Each instar of these 
forms is described. Minute differences exist between the two alate stages, 
migrantes (named H. pruni by Eahriciim) and gynoparae (mimed H. arundinis 
by Fabricius). The hatching period is about 2 weeks in length. The seasonal 
occurrence of each form is given. Migrantes cannot survive on plum after 
the fourth molt, and do not serve to distribute the aphids from tree to tree. 
They can survive only on the secondary hosts. Distribution of this species 
in the orchards is achieved only in the fall during the return flight of the 
gynoparae. Each migration may cover 30 miles, which makes possible natural 
spread at the rate of 60 miles a year. The piu'ceutage of males on the sec¬ 
ondary hosts increases throughout the fall andl approximates 100 percent late 
in November. Each gynopara produces an average of 9.8 oviparous females. 
0>i.parous females deposit an average of 3.3 eggs each. 

“The i)rimary hosts of the mealy plum aphid in Californm consist only of 
varieties of Pnmna domcsUca Linn. The secondary host in Placer County 
is the call ail (Typha JatifoUa Linn.); in San Joaquin County the secondary 
host is the common reed Phragmites communis Trin. Many hosts cited in 
the literature have been tested experimentally and found not to be acceptable 
to the plum aphid. 

“Numerous species of parasites and predators attack the plum aphid. 
Syrphid larvae predominate in Placer County, coccinellids and Leucopis in 
San Joaquin County.” 

A list is given of 64 references to the literature. 

Aphids, W. A. Pbicb (K$ntuoky 8ta. Giro. Jfi (1986)^ pp. 8, figs. -J).—A brief 
practical account of aphids and means for their control. 

Notes on intermountain aphids, G. F. Knowlton and C. F, Smith (Ent. 
News, 47 (1936)^ No. 8, pp. SIO^IS, fig, J).—The notes here presented on aphids 
infesting range and forest plants in Utah and Idaho, contributed from the 
Utah Experiment Station, Include one form taken from the rose described 
as new under the name Bipersona hotteH. 



608 


EXPEWMENT STATIOIT BBCSOKD 


[Tol. 78 


of ground derris upon pea aphid when infesting peas subsequent 
to spraying, T. B. I^ronson (Jour, Evoth, Ent., 29 (1936), No. 6, pp. 1170-1172 ).— 
Field tests of ground derris with spreaders and wetting agents used as a spray 
against the i>ea aphid during the 1935 season at Madison, Wis, briefly reported 
wpon, resulted in excellent control of this aphid and apparent temporary pro¬ 
tection of the pea plants from subsequent infestation, as reported in a previous 
contribution (E. S. K., 75, p. 664). 

A series of greenhouse tests wa*s conducted during the winter of 1935 in 
which pea plants were sprayed and later infested with aphids in an effort to 
determine whether derris sprays have a protective effect on pea foliage. The 
results Indicate that derris spray containing either of the two spreaders and 
wetting agents used protects lotted pea plants artificially infested with the pea 
aphid for a period of 7 days against any building up of the original infestation 
of the x)ea aphid. 

Farther studies on cotton-root aphid and other subterranean aphids 
in South Atlantic States, C. F. Rainwatssr (Jmtr. Boon. Ent., 29 (1936), No, 
6*, pp. 1092-1095, fig. 1). —Work conducted by the U. fcJ. D. A. Bureau of Entomol¬ 
ogy and Plant Quarantine in 1935, the South Carolina Experiment Station 
cooperating, in continuation of that for 1934 previously noted (B. S. 11., 74, p. 
233), is reported upon. The distribution of cotton root aphids (the corn root 
aphid, TrifidapJiis phaseoli (Pass.), and Rhopalosiphum sp.) in the South At¬ 
lantic States is shown by a map. Observations of the relation of temperature to 
life history of Rhopalosiphum sp. and the relation of subterranean aphids to 
host plants in the vicinity of Florence, S. C., are detailed in tables. 

New butterfly record for TJuited States (Bepid.: Nymphalidae), E. T. 
Cbesson, Jb. (Bnt. Netos, 47 (1986), No. 2, pp. 5^5) .—Contributing from the 
Minnesota Experiment Station record is made of the collection of Brolia dis- 
coidalis Kby. in the Itasca State Park in northern Minnesota. 

Structural differences between greater and lesser was moth, W. P. Hayes 
(Jour. Boon. Bnt, 29 (1936), No. 6, pp. 1055-1058, figs. 10). —^The adult, larval, 
and pupal differences in the wax moth and lesser wax moth are considered. 

Omnivorous leaf tier, Onephasia longana Blaw.: A relatively new pest 
of strawberries, iris, and other crops in Or^on, W. D. Edwabds and D. G. 
Mote (Jour. Boon. Bnt., 29 (1936), No. 6, pp. 1118-1123).—A. stndy by the Oregon 
Experiment Station of the tortricid moth C. longana (ofiicially known as the 
strawberry fruitworm), a Euroi)ean pest first found in the United States in 
1929 in Oregon tunneling into strawberries and later in Dutch bulbous iris, is 
reported upon. Its known host plants are distributed in 12 plant families 
and constitute 29 common plants. Typical injury to several economic host 
l^ants, including the strawberry, Dutch iris, flax, pea, wheat, hop, filbert, 
clover, vetch, alfalfa, and wild flowers, is described. Five species of insect 
parasites have been recorded as attacking it, namely, Phytodietus Imrgessi 
Cress., Glypta sp., Diodes cureha Ashm., Microhracon liyslopi Tier., and M. 
gelechiae (Ashm.). M. gelecMae appears to be by far the most important in 
controlling the larvae. In some localities parasitism has been observed to 
reach approximat^y 20 percent, and in others no parasites have been found. 

The parasites of the coffee leaf-miners (Luecoptera spp.) in Africa, C. 
FEBEikBE (Bul. Bnt. Res., 27 (1936), No. 3, pp. 477-Ji91, figs. 5). —^Following a 
general discussion of leaf miners of the genus Leucoptera as serious enemies 
of coffee wherever it is cultivated, descriptions are given of 10 new species. 
A review of the literature has shown that 17 species of Hymenoptera act as 
primary or secondary parasites of coffee leaf miners. 

The control and eradication of pricfcly-pear in Australia, A. P. Dodd 
(Bul. Bnt. Res., 27 (1936), No. 3, pp. 502-522, pis. 5).—This is an account of the 
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effort to control the pricklypear iiesi in Australia, where 25,000,000 acres of 
good grazing and agricultural land, previously a wilderness of dense prickly- 
pear, have been retrieved to such an extent tliat they are h^g developed 
and brought into production as a result of the activities of the Argentina 
moth borer Cactoblastis cactomm Berg. The only introduction of this insect, 
which is a native of Uruguay and northern Argentina, consisted of approxi¬ 
mately 2,750 individuals forwarded as unhatched eggs from Argentina in 
March 1925. 

Experiments with new materials to control peach borer, O. 1. Sitapp and 
J. E. Thomson, Je. (Jour, Econ, Ent, 29 (19S6), No. d, pp, 1088-1092) •-—The re¬ 
sults of extensive control experiments with the emulsion of crude cottonseed 
oil impregnated with paradichlorobenzene for control of the peach borer in 
nursery stock and in orchard peach trees of all ages, conducted at Port Talley, 
Ga., during the last 4 yr., are reported. 

“Ethylene dichloi-ide emulsion gave the best borer control, was the cheapest, 
and proved to be the safest, under the conditions in the fall of 1935, of all 
the materials used in the experiments dealing with orchard trees of all ages 
and with nursery stock before it is dug. Under the same weather and other 
conditions, paradichlorobenzene crystals are much more toxic to peach trees 
than the emulsion of crude cottonseed oil impregnated with paradichlorobenzene. 
On account of the danger of severe tree injury, paradichlorobenzene crystals 
should not be used around peach trees less than 4 yr. of age under conditions 
in the South. An emulsion of amylene dichlorides is very toxic to peach 
nursery stock and orchard trees when used at concentrations sufficient to give 
only fair control of the peach borer. An emulsion of mixed amyl chlorides 
was neither effective against the peach borer in nursery stock and orchard 
trees nor toxic to the trees at the same concentrations as used for the amylene 
diehlorides emulsion. Applications made during the period October 29-25 were 
more effective and in some cases safer than those made during the period 
October 10-15, the time now recommended for peacffi borer-control applications 
in this latitude.’’ 

Insecticide experiments on codling moth in Michigan, 1929—1935, 
P. Sherman III (Michiffm 8ta. Spec. Bui. 277 (1936), pp. 18, fiffs. 5).— The results 
of tests of various inseetichles and spray practices, undertaken in 1928 following 
numerous complaints by apple growers of increasing codling moth damage, are 
reported upon, the details being given in tables and graphs. This pest was 
unusually abundant and injurious in orchards of the State during the 6-yr. 
period 1929-34, reaching the most serious proportions during the season of 
1933. Climatic conditions especially favored the spring brood moths from 
1929 to 1984. In 1935, when climatic conditions during June were the reverse 
of the preceding five seasons, codling moth injury was slight It has been 
found that the flight of adult moths may be es^ected to occur throughout the 
summer season, since low temperatures seldom are limiting factors. The great 
variation in the lateness of moth flight in the fall is indicated, whicl^ empha¬ 
sizes the need of yearly observations to determine the number of spray 
applications for the summer brood. 

“Lead, zinc, and calcium arsenate are discussed. They rate in effectiveness 
in the order named. The lead arsenate-oil combination was the most effective 
spray, but with this treatment residue removal is greatly complicated. It is 
shown that fruit sprayed with lead arsenate after June 15 usually has an 
excess residue. The oil-nicotine sulfate combination is shown of value for 
certain varieties and offers an alternative to growers who cannot wash their 
fruit. Several materials which were tested but showed slight promise are 
briefly discussed.” 
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Effect of <*old storage ou eggs aucl youag larvae of codling moth, 
E. J. Newcomer {Jour, Beon, lint, 29 (JSS6‘), No. 0, pp, IIJS-IUS, fig* 1).—This 
coutribiitiou relates to work the codlinsc moth, the unhatched eggs of wliicli 
ou harvested fruit, especially on Bartlett pears, !iii\e been a source of ann<iy- 
tince to fruit shippers and canners in the Northwest. 1 during the i)rocess of 
ripening, the eggs hatch and fruit apparently uniiifested becomes quite 
The observations ivported have led to llie conclusion that storage of the fruit 
from 3.5 to 4 weeks at temperatures of troin 30° to 31° h\ is necessary to efled 
a practically complete mortality of the eggs and joung larvae of this moth 
wiiich may be on or in the fiuit. This temperature range is approximatel> 
that used in commercial practice lor the storage of apples and pc^ars. 

Eield methods for investigation of codling moth insecticides« J. Marsh vix 
and K. Groves {Jour, Boon. Ent., 29 (1936), No. 6*, pp. 1137-lJ'/^, figs, 2 ),—^This 
report on field methods, developed during the course of investigations of codling 
moth insecticides (E. S. R., 74, p. 228), is contributed from the Wasliington 
Experiment Station. 

The European corn borer in New Jersey, B. B. Pepper (New Jersey ^tns, 
Cire. 370 (1930), pp. 15), —The European com borer though present in Nt^w 
Jersey for several sears has caused but little economic damage except in local¬ 
ized areas in :Monmonth, Ocean, and Middlesex Counties, especially during 
1035. It is now spread over the entire State, the one-brooded form being I omul 
in the northwestern counties along the Delaware River, while the two-brooded 
form is present along the eastern part of the State from Cape May County 
to New York. The contribution considers its host plants, the type of injury 
caused, its morphology and biology, caterpillars that might be mistaken for it, 
and methods of control. 

A summary of insects attracted to liquid baits, S. W. Ebost (Ent, News, 
47 (1986), Nos. S, pp. 6^8; 4, pp. 85-9^).—Insects taken during a course of 
tests with attractants for the oriental fruit moth conducted by the Penn¬ 
sylvania Experiment Station in a peach orchard in Adams Co., Pa., repeated 
four times during the summers of 1933 and 1934, are reported upon, the ri»aults 
being given in tal)le form. 

Possibility of malarial outbreaks in New Jersey, T. J. Headleb (New 
Jersey Bias, Circ, 368 (1936), pp. 8). —Attention is called to the fhet that duriug 
the period from 1S79 to 1931, inclusive, there has been a steady decrease la 
the occurrence of malaria in New Jersey. While Anopheles quaJrimaculatus, 
the known vector of the disease, has been found to occur all over the State 
where ti'applng has been conducted, the number caught in the area covei*ed by 
mosquito control work has been well-nigh negligible. “In some trapped areas 
not under mosquito control, particularly in the towns and cities along the 
Dehiware River, large populations of this mosquito have been shown to exist. 
In areas not under trapping the presence of this vector has also been demon¬ 
strated. The Camden County outbreak, in which there has occurred 119 
or more cases of malaria, is likely to be duplicated at any point where large 
populations of A. quaJrimaculatus exist and a carrier or curriers of the infec¬ 
tion happen to be residing.” 

It is concluded that destruction of the mosquito vector by eliminating the 
breeding places is the only practical way of attacking the problem. 

Pear mi^e in relation to fruit set and timing of control sprays, F. G. 
Mtodingeb (Jour. Been. Ent, 29 (19S€), No. 6, pp. 1058-^1063, figs. 3).— -Studies 
of the growth of midge-infested and uninfested Bartlett pear fruits, made by 
the New York State Experiment Station during the years 1931, 1032, and 1933, 
are reported upon, the details being given in table and chart form. It was 
found that midge-infested fruits in some way not well understood cause a 
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shedding of uninfested fruits growing in the same cluster. Where midge infes¬ 
tation is heavy the crop may be seriously depleted. The midges oviposit usu¬ 
ally in the four most distal blossom buds on tho peduncle. Normally, blossom 
buds nearest tlie base of the peduncle are most likely to set and mature fruits, 
(^ontrol sprays timed to destroy the dies before they are able to oviposit in any 
of the four most advanced blossom buds afford the best protection acainsl the 
pear midge. 

The blackflics of eastern Canada (SimuJiidae, Diptera), F, II, O. R. 
Twinn (Camd. Jour. Res., U (1936), Nos. 9, Sect. D, pp. 97-130, pi. 1, figs. 9; 
10, Sect. D, pp. 131-15(K figs. 6) .—Of the 23 species belonging to 3 subgenera of 
the family Simuliidae here recorded and described, 12 are new to science. In 
addition to the descriptions of the adult forms and of the pupae and cocoons 
and keys to the subgeuera and si)ecies, including both sexes of the adults nnd 
the pupae, notes arc given on their habitat, distribution, association, etc. A 
bibliography of 58 titles is included. 

The screw worm situation in 1935, W. K. Dove and F. C. Bishopp (Jour. 
Hcon. JbJnt., 29 (1936), No. 6. pp. 1076-1085, fig. 1). —^This is a review of the screw- 
worm (Cocliliomjjia americana C. P.) situation in 1935 and the results of the 
control campaign. 

Parasites of horn fly and other flies breeding in dung, A. W. Lindquist 
(Jour. Boon. Mnt., 29 (1936), No. 6, pp. 115^-1158). —In the course of the studies 
of parasites and predators of blowflies at Uvalde Tex., Spalaugia muscidarum 
stoinoxgsiae Gir. and S. drosophilae Ashm. were found to be attracted to dry 
or partly dry cattle droppiugs. S. muscidanuu stomoxgsiac attacks puiiae of 
Sarcophaga, Cryptolucilia, tlio horn fly, and tlio housefly in and under cattle 
droppings. Spalangia drosophilae parasitizes small dipterous i)upaG but will 
also attack the horu fly. The average developmental period of S. inubcidarum 
stomoxysiae was 22.S days during the spring and summer, with a daily mean 
temperature of 83.1® F. Adult longevity was as much as 25 days with S. 
muscidarum stomoxysiae and 31 days with S. drosophilae. The percentage of 
parasitization by Spalangia was determined by collecting and segregating tho 
dipterous pupae in and under cattle droppiugs. In 07 flcld droppings 14.6 
percent of tlie Sarcophaga and Cryptolucilia that migrated and 43.8 percent of 
those that remained in the manure were parasitized by Spalangia. With the 
horn fly 38.2 x^urcent of those that migi'utcd and 04.3 i>ercent of those in the 
manure were parasitized. Over 95 x)ercent of the Spalangia were S. witsci- 
dartini stonwxysiae. A staphylinid beetle, Ifaryodma himanilaia Gray., ac¬ 
counted for a parasitization of 24.9 ixu-cent of the Sarcophaga and Cryptolucilia. 
In a series of 90 urtifleial patches of cow dung infested with horn fly, a total 
parasitization of 15-1 percent by Spalangia occurred. S. muscidarum stom- 
oxysiae is considered to otFer xiosslbilities as a means of biological control of tlic 
horn fly, its habits htuiig favorable to artificial propagation. 

PrelinoLinary tests with liquid bait in Japanese beetle traps, F. W. Metzgeb, 
W. B. Fleming, B. G. Rex, and W. W. Maines (Extermln. Log, 4 (1336), No, 7, 
pp, 16,17, fig. I).—Tests of geraniol (10 i>arts) and eugenol (1 i^art), vaporized 
by means of a wick inserted in a bottle containing the attractants, made with 
a view to devising a bait which will maintain maximum attractiveness for the 
Jaxmnese beetle over a considerable period of time (several weeks), have been 
promising. The results indicated that when certain sized wicks were used in 
two types of traps more beetles were captured than in check traps containing 
the bron-molasses bait with the attractants added. 

On the flirst instar larvae of some species of Otiorrhynchus fonnd on 
strawberries, with notes on their biology, J. H. Fidleb (But Mnt. Res., 27 
(1986), No. S, pp. 369-876, figs, .f).—A report is made of studies xmderlaken to 
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discover some practical means of identification of newly-hatched larvae of the 
black vine weevil, 0. rugosoatriatus Goeze, the strawberry root weevil, and 
O. rugifrons Gyll. 

Field movement of boll weevils in relation to initial infestation and 
rainfallf G. L. Smith and M. T. Young (Jour. Eton. Ent, 29 (1996)^ No, 6, 
pp. 1063--106G, fig. 1). —A comparison of bollweevils in movement, as recorded 
on screens at Tallulah, La., from 1933 to 1935, shows a positive correlation 
between the number of weevils taken and the total rainfall over the correspond¬ 
ing period. It also indicates a positive correlation between the number of 
weevils taken and the niunber of days with 0.3 in. or more of rainfall. 

Boll weevil activity during normal hibernation period at Tallulah, La., 
R. C. Gaines iJou7\ Econ, Ent., 29 (1936), No. 6, pp. 1096--1099, fig. 1). —Observa¬ 
tions during 1928-29 and from 1930-31 to 1931r-35 here reported have shown that 
a surprisingly large number of bollweevils become active during the normal 
period of hibernation. Under artificial cage conditions 1 percent of the total boll- 
weevil activity occurred when maximum temperatures ranged from 36® to 
*15® P. The screen records indicated that maximum temi)eratures of 62® or 
higher are net‘essary before actual fiight takes place. 

Western rose curenlio Rhynchites bicolor wickhami Okl., J. L. Hoebnes 
(Colorado Sta, Bui, 432 (1936), pp, 19, figa, 6), —^The western rose curculio B, 
hicolor tcUikhami is one of the most destructive pests of wild and cultivated 
roses in CJolorado, even a few beetles being capable of destroying the entire 
crop of roses on small bushes by their punctures in the buds or in the stems 
below the buds. It does not so readily attack the climber and rambler roses, 
but feeds on these and on raspberi’y buds in rearing cages when no other food 
is available. In addition to the egg punctures, the female will puncture the 
stem of the bud so that it will wilt and usually bend over and dry, leaving the 
mummified bud in which the larva develops. A pair of beetles in rearing cages 
have made as high as 90 punctures in rosebuds ip 24 hr. 

Technical descriptions are given of its several stages and a summary of 
information on its life cycle. The larvae pass tlie winter in the soil, pupate 
in April or early May, transform to adults in about 9 days, and emerge from 
the soil 2 vreeks later. The eggs, of which some 40 are deposited by each 
female, hatch in about 10 days. The larvae feed inside the dry rosebud, leav¬ 
ing it to enter the ground. There is one generation a year. 

A single ichneumonid larval parasite, TcmelttcJia sp., was found associab'd 
with it, but not in numbers sufficient to check the development to any great 
extent. The r€.sults of work with insecticides on caged beetles are presente<l 
in detail in table form. Hand picking of the beetles as they appear on the 
rosebuds did not prevent serious injury, but hand picking of the buds and 
destroying them, thus preventing development of the larvae, was found to 
give protection the following year. The best control of tlie beetle has been 
obtained by the nse of calcium arsenate applied as dust to the foliage of the 
plants. Carbon disulfide emulsion, 0.35-percent strength, applied at the rate 
of 1 Qt to a square foot, gave good control of the overwintering larvae. 

New injuxioiis Curculionidae (Col.) from South America, G. Mabshaix 
(Bui. Ent, Res,, 27 (1936), No. 3, pp. 497-601, figs. 3). — Premnotrj/pcs fractirostris, 
i-eared in England from potatoes I'eceived from Peru, Bypmnotus parceguttatu^ 
and M. niodestus, both attacking leaves of cacao in Brazil, and Acallcstra 
camelus, attacking leaves and fruit of cacao in Brazil, are described as new. 

Effect of reduced temperature and pressure upon honeybee respira¬ 
tion, C. B. Woodworth (Jour. Econ. Ent., 29 (1936), No. 6, pp. 1126-1132, 
figs. 2).—The author reports upon work conducted in continuation of that 
previously noted (E. S. R., 68, p. 361). It is pointed out that within ordinary 
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ranges of temperature, from 20® to 25® 0., there is a zone of oomfort in 
which standard inotabolism^ is fairly constant. Above and below that point 
an irritation metabolism sets in which is physically recognized among honey- 
l)eos by increased muscular activity and fanning. At low temperatures, 10®, 
for example, a numbing is experienced, with low metabolism as a consequence. 
Reduced prt^ssure in the numbed condition in general reduces metabolism. 
Extremely low pressures bring in another factor, perhaps evaporation, whicli 
slightly increases carbon dioxide output There is at first in cases of reduced 
pressures, an increase in metabolism which later wears off. This may be 
called the compensatory metabolism, after which the real reduced pressure 
effect reveals itself which is found to be a reduced metabolism. 

The organism of European foul-brood of bees, H. L. A. Tabs (Nature 
I London], 137 (1936), No. 3456, pp. 151,152, fig. 1). —^During the course of work 
at the Rothamsted Experimental Station (B. S. R., 75, p. 3S5) on the etiology 
of European foulbrood, a detailed study was made of 10 strains of Strepto¬ 
coccus apis isolated from affected larvae from a number of different cases of 
this disease. 

These cultures could be divided into two groups, one of which caused the 
rapid and complete liquefaction of gelatin and coagulated and peptonized tlie 
casein of milk, the other leaving these proteins apparently unchanged. Four 
of the strains examined fell into the first named group, and 6 into the other 
group. In all other respec^ts these strains were identical. Morphologically 
they were indistinguishable, and all gave identical fermentation reactions. 
Thus, all formed acid from dextrin, sucrose, lactose, maltose, glucose, fructose, 
galactose, mannose, mannitol, glycerol, and stiliein, and none of them pro¬ 
duced acid from starch, inulin, raffinose, arabinose, xylose, inositol, adonitol, 
and erythritol under the exjierimeutal conditions. 

Ou the control of household ants, IL W. Thompson and L. R. Johnson 
(Bui. Ent. Res., 27 (1936), No. 3, pp. 393-397, fig. 1). —^The authors have used a 
thallium sulfate syrup as a poison bait 'with success against Pharoah^s ant 
and Acanthomyops (Donisthorpea) niger, and conclude that this inexpensive 
method is likely to prove useful in places where it is not practicable to find 
and destroy the nest 

A new species of Habrolepis iiarasitic in Ohrysomphalus aurantii l^Cask, 
H. CoMPEittJ (Bui. Ent. Res., 27 (1936), No. 3, pp. 493-496, fijg. 1). —Contributing 
from the California Citrus Exjieriment Station, an account and description are 
given of a new parasite of the California red scale reared in the Transvaal, Union 
of South Africa, under the name of R. ronxL 

Ou the biology of Emphytus cinctns, L., and Blennocampa waldheimi, 
Gimni. (Hyin., Syinphyta), H. W. Miles (Bui. Ent. Res., 27 (1936), No. 3, 
pp. 467-476, pis. 2, figs. 2). —^This contribution relates to two sawflies (the curled 
rose sawfly and B. loaWieimi) found to be of economic importance in Britain, 
where the first mentioned is an enemy of the rose and both attack the straw¬ 
berry. 

A new pecan sawfly, Megaxyda langstoni n. sp. (Hyiiienoptera: 
Xyelidae), H. H. Ross (Ent. News, 47 (1936), No. 5, pp. 131, J52).—A sawfly 
roared from the pecan at the Mississippi Exix*r3inent Station is described as 
new under the name M. langstoni. 

Observations on bulb scale mite as a major pest of narcissus, C. F. 
Dottoettb (Jour. Evon. Ent., 29 (1936), No. 6, pp. 1103-1105). —Observations of 
the bulb scale mite here i*eported upon have shown it to be one of the major 
pests of narcissus. Thermal treatments are the only dependable methods of 
control at present. Submerging tlie bulbs in warm water at 110® F. for 1 hr. 

122445—37-6 
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effects complete mortality of all stages, with sufiicieut margin to allow for 
any variations which might occur in large quantity treatments. Vapor heat 
treatment will also effect complete mortality when used for 2 hr. at 110®-!!!®. 
In both methods the period of treatment is exclusive of the time required for the 
bulbs to reach the treatment temperature. Those treatments are best used 
for planting stock from which bulbs are to be selected for sale the following 
season. Bulb producers who have been following a general thermal treatment 
program for their stocks have experienced little trouble with this mite. 

Biology and economic importance of the Gulf coast tick, S'. 0. Bishofp 
and H. Hixson {Jour, Econ, Ent, 29 (1986), No. 6, pp. 106&-1016, figs. S).—A 
study is reported of the Gulf coast tick, which since the screwworm (CochHomyla 
amcricana) invasion of the Gulf States eastward of Louisiana has assumed an 
economic importance second only to the cattle tick. This is due particularly to 
its attachment to and wounding of the inner surface of the oar of various 
animals. 

Starvation record set as ticks survive for five years (ScL News Letter, 30 
{W36), No. 812, pp. 218, 219, fios. 2).—In the course of work with relapsing fever 
of man, specimens of Oniithodoros turieata collected in Texas were alive at the 
end of 5 yr. of confinement in the laboratory, at which time they fed upon and 
transmitted spirochetes to thoir monkey host 

AHIMAI PRODTrCTIOH 

The mechanical aspect of the nutrition of farm stock, E. J. Shebhy {Roy, 
Ihihlin 8oe. 8cL Proc., n. ser., 21 {19S6), No, 29, pp. 2S1-280),’—This study in¬ 
volved a series of 13 paired feeding trials w-ith young pigs, in each of which 
a well-balanced ration of corn meal, barley meal, meat meal, and salt was 
compared with a ratiim of similar nutritive value in which a portion of the 
grain w*as replaced by one or more ingi^dients in au attempt to improve the 
ration from the standpoint of its mechanical action on the digestive tract. 

In aU trials, the concentrated basal ration exerted a costive effect and the 
l)igs failed to consume an optimum quantity. Replacing an equivalent amount of 
the grain in the ration wdtli 20 percent of linseed meal or from 10 to 20 percent of 
wheat bran increased the apix‘tite of the pigs, imi>rov(»d the character of 
the fe<*es, and enhanced the value of tlie ration. Ground oats did not exert 
a like favorable influence on tlie concentrated ration, although the substi¬ 
tution of oats for com in the absence of bran or linseed meal did not lower 
the nutritive value. The addition of linseed meal to a ration containing 
2.') percent of wheat bran did not improve its value. The sul)stitution of 
oats for corn in a ration containing bran or linseed meal showed oats 
to decidedly inferior to corn under these conditions. The addition of 
t*arnigeen mo.«!S or ])ara£Bn oil to a very concentrated ration improved 
the character of the feces and caused the pigs to be less restive. However, the 
effcH*t gradually diminished and eventually decreased the appetite of the ani¬ 
mals, Tlie addition of green feed to the concentrated ration proved it to 
1)0 equally as effective as either bran or linseed meal as a source of bulk and 
iiliso a valuable source of vitamin A. 

The author gives an extended discussion of the mechanical action exerted 
by different types of feed in the digestive tract, and points out tlie need for 
<listinguishing between those feeds wiiicli supply bulk merely through their 
high fiber content as contrasted with those feeds which exert a beneficial action 
within the intestines due to their lubrieative action or to thdr water-holding 
or succulent qualities. 
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KepfoUiictiv*^ capacity ot leiiiale vain as affected by kinds of carbo¬ 
hydrates in the ration, C. H. Whitnah and B. Bogart (Jour, Agr. Hen. 

I TJ, fif.l, 53 (1HJ6), No. 7, pp. J27-539, p7.1 ).—this study at the Kansas Escperi- 
nient Station, the experimental rations contained casein 20 i)orcent, butter oil 
20 , starch 30 percent and (as an additional source of (•aii)ohyclratcs) either 
sucrose, lactose, or starch 20 percent, plus 3 east, Osborne and Mendel salt 
mixture, and cod-liver oil. Female rats reared on these various diets were 
placed wdth fertile males at aj?t‘s ranging from 4S to 80 da>s and wvre allo\ve<l 
to remain for 40 days -or until pregnancy was detected. 

Tlie sucrose-coutaining diet proved inadequate for normal reproduction, only 
one female in this group producing a live litter and she was afterwards sterile. 
Precocious sexual development and extreme luteinization of follicles and per¬ 
sistency of corpora lutea w’ere generally observed in this group. Changing 
these animals from the experimental rations to the regular stock ration during 
adult life did not restore their reproductive function. The ovarian abnormali¬ 
ties indicated that sucrose may have either directly or indirectly affected the 
activity of the pituitary. Animals fed the lactose- and starch-containing ra- 
tioas reproduced normally and had normal ovarian structures. 

The utilization of energy at different levels of protein intake, S. B. 
Johnson, A. G. Hogak, and U, S. Ashworth (Miasourl 8ta. Bes. Bui. B46 
(1936), pp. 6<i, figs. 6 ).—^This bulletin presents results of eight series of paired 
feeding trials with growing rats on rations which contained amounts of protein 
adequate and Inadequate for normal growth. In most cases three pairs of 
litter mates w'ere used in a series, one pair being subjected to carcass analysis 
after a 3-day preliminary feeding period, one pair used for determining the 
illgestlbllity of the ration, and the other pair for measuring the respiratory 
exchange using the Haldane oi)en-circuit gas absorption train. Total feed con¬ 
sumption, total body weight gains, and composition of all carcasses at the 
end of the trial were also determined. 

In each instance growth was more rapid on the reasonably high protein diet 
than on the like diet inadequate in protein. Digestibility of tlie food con¬ 
stituents, except protein, was practically identical for the high and low protein 
groups. The higher i)ercentage protein digestibility in the high intake group 
is attributed to fecal metabolic nitrogen. Heat production averaged about 3.5 
percent higher in tlie high pi*oteln group, while the higher respiratory quotient 
of the low protein group Indicated a greater fat storage than for the high 
protein grotip. Carcass analyses showed that animals on high protein diets 
stored more water, protein, and ash and consequently less energy per unit of 
gain than their pair mates on lo>v protein intake which stored more fat, hcni*e 
more energy i>er unit of gain. The net utilization of energy for body gain by 
all animals was adjudged the same. The adaptability of the paired feeding 
technic to various types of nutrition r&$carch is discussed in the light of these 
tindings. 

An improved synthetic ration for vitamin studies, O. Ij. Ejucne^ H. B. 
Bird, 0. A. Blvrhjeh, and E. B. Hart (Jour„ Nutr., 11 (19S6), No, 6, pp, S1&* 
528, fig. J).--This study at the Wisconsin Experiment Station relates to the 
incidence of nutritional paralysis in chicks due to vitamin B 4 deficiency as 
previously noted (B. S. B., 71, p. 3fi4). It is shown that failure to consistently 
produce evidence of vitamin B 4 deficiency in chicks under experimental condi¬ 
tions is largely due to the presence of this factor In various constituents of the 
synthetic diet This revised method of study prescribes the use of a diet desig-* 
nated as ration 452. The principal changes in this diet over those previouSy 
used include ( 1 ) purification of the casein by dissolving crude casein in dilute 
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ulunioniiiiii hydruxidp, reiirecjpitatini? wiili dilulo lij drochloric acid, and. wasU- 
injsr with dKtillecl water, this process being repeated three times before drying 
the precipitate; ( 2 ) the use of highly potent sources of the factors in the 
^ifcamin B complex other than B 4 ; and (3) the inclusion of 2 percent of water- 
extracted dried lung tissue as a potent source of the “gizzard factor.** Nutri¬ 
tional paralysis occurred in 100 percent of the chicks on this impro\ed basal 
•aynthetic lation. Supplements ol 15 percent of dried brain tissue, dried kidney 
tissue, or peanuts replacing an equal percentage of dextrin in the diet supplied 
ample B^ for normal development. 

The authors sum up the problem in these words: “Although we speak of 
ration 452 as one for the production of vitamin B 4 deficiency, it Is impossible to 
conclude that it is complete in all other factors. We know that the addition 
of 15 percent peanuts, brain, or kidney as sources of vitamin Bi will produce 
normal chicks. We have also had fair success with certain B* concentrates, 
but until normal chicks are reared on ration 452 plus pure vitamin B 4 the 
possibility of still other factors must he considered. We also want to emphasize 
that ration 452 may not be a perfect ration for B 4 assay. Many improvements 
may be made in the future, but it is the best available at present.” 

The distributton of vitamin B 4 in some plant and animal products, O. L. 
Kune, H. R. Bird, C. A. Blvbhjem, and B. B. Hast (Jowr, Nutr., 12 (1936), 
No, 0 , pp. Ji>55-jf60 ),—^Following the plan for producing vitamin B 4 deficiency In 
chicks as described above and employing the depleted chicks as test animals, 
the authors have determined the vitamin B 4 potency of a considerable number 
of both vegetable and animal products. The results of these assays are pre¬ 
sented in tabular form. Dried grass, peanuts, wheat germ, pork brain, and pork 
kidney were found to be relatively good sources of tbe factor. The grains were 
found to be relatively poor sources, although white com and hulled oats proved 
definitely superior to wheat and yellow com, 

[Livestock investigations in Colorado] (Colorado Sta. Rpt. 1936, pp, 12, 
IS), Results are briefly reported on the use of different supplements to North 
Park hay for wintering beef calves; and mineral and protein supplements for 
fattening lambs. 

[Experiments with livestock in Texas] (Texas 8 ta. Rpt, 1935, pp, 9, 10, 
18, 20, 21, 23, 24 , 35, 37-41, // 2 , 117-119, 122-124, 146, W, 149-15L 200, 201, 204, 
205, 219,220, 230,231, 232,233,23}, 2}0, 241 ),—^Beef cattle investigations, reported 
by J. M. Jones, J. H. Jones, P. R. Johnson, R. A. Hull, J. J. Bayles, R. E. Dick¬ 
son, E, K. i’rouch, F. E. Keating, R. H. Stansel, J. II. Knox, II. Schmidt, 
W. H. Damcron, I. B. Boughton, W. T. Hardy, and O. L. Oai'penter, include 
a study of the mineral requirements of cattle in various sections of the State, 
Sudan grazing v. Sudan grazing and cottonseed meal, vitamin A requirements 
in wintering rations, ground cotton burs v, cottonseed hulls in the ration, rice 
bran in the concentrate ration for fattening beef calves, the rate of fattening of 
Individually fed and group-fed steers and the relationship of type and indi- 
^dduality of steers to rate and economy of gain, the adaptability of Herefords 
to east Texas, the value of sugarcane bagasse, the need of protein supplement 
on east Texas i>astures, and native and improved pastures in the Gulf Coast 
prairie. 

Sheep and goat studies, reported by J. M. Jones, B. L. Warwick, Dameron, 
D. A. Spencer, S. P. Davis, Boughton, Hardy, Carpenter, and F. B. Matthews, 
include the adaptation of Corriedale i^eep to southwest Texas conditions, the 
r^atlon of skin folds to weight of fleece on Rambouillet sheep, grades and 
shrinkages of Texas wool and mohair, the relation of age of animals to fineness 
of wool and mohair type, crutching or tagging of bred Bambouillet ewes, the 
value of bonemeal and cottonseed meal in the salt lick of breeding ewes, and 
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the occurrence of the deficiency disease called jimmies in sheei> goats which 
apparently is prevented by including cottonseed cake and bonomeal in the 
ration. 

In swine studies results aie reiiorted on rice and rice byproducts for grow¬ 
ing and fattening pigs, the average daily gains and feed requirements for pigs, 
Sudan gras«« and oat pastures for fattening pigs, the calcium requirement of 
pigs on grain rations balanced with cottonseed meal, and self-feeding brood 
sows, all by F. Hale; the effect of vitamin A-deficieut rations on embryonic 
eye development in pigs, by Hale and Schmidt; methods of storing sliced cured 
bacon in oils, by S. Cover and Hale; and cuiing and storing pork in west Texas, 
by Hale, E. W. Snyder, and D. L. Joneb. 

Poultry studies, under the leadership of R. W. Sherwood, G. S. Fraps, and 
J. E. Crouch, yielded information on the requirements of chicks for vitamins A 
and D, the vitamin or curative material whi<ai prevents slipped tendon and 
favorably affects the condition of the plumage in chicks, the productive value 
of feeds as determined by slaughter experiments, the calcium and phosphorus 
requirements of chicks, and the mineral requirements for commercial chicken 
and turkey feeds. 

Data are reported on the yield and nutritive value of spineless cactus (Opun~ 
tia eUi^tania), by Dameron and Carpenter. Chemical studies of feeding stuffs, 
by Fraps and F. D. Fuller, yielded information on the mineral and vitamin 
content of commercial feeds, the value of low grade feeds, and the need for 
iodine in Texas feeds and foods. 

The determination of the apparent digestibility of green and cured grass 
by modified procedures, .7. 0. Knott, H. K. Mubeb, and E. F. Hodoson (Jour. 
Affr. JRes. [U. iSf.], 53 (1936), No. 7, pp. 553-^56). —In trials at the Washington 
Experiment Station, a modified method of determining apparent digestibility 
was compared with the standard method in 6 digestion experiments with 17 
sheep. The modified method consisted in determining the ratio of the amount 
of a given food substance to the amount of iron in the feed and feces. The 
iron balance for the different sheep varied from a retention for the 14-day 
period of over 20 percent of the iron ingested to an iron content of the feces, 
of over 40 percent in excess of that ingested. The apparent digestibility cal- 
<*ulated by the modified method varied significantly both above and below that 
obtained by the standard method. The variations obtained in iron balances 
and apparent digestibility by the modified method indicate that the use of this 
method is not justified in the case of ruminants. 

A comparison of the chemical composition of pastnre grass with a mixed 
concentrate, E. Bennett (Jovr. Dairy 8cL, 19 (1936), No, 9, pp. 623-629, figs. 
2 ).—^This study at the Massachusetts Experiment Station has shown that fertili¬ 
zation of xmsture results in an increase in the protein and ash and a decrease 
in the crude fiber and nitrogen-free extract content in the dry matter of the 
grass. No significant differences were noted in the feed constituents, except 
that the fertilized grass contained a higher percentage of sucrose and 
a correspondingly lower hemicellulose content The dry matter of the fer¬ 
tilized grass and a concentrate mixture, respectively, contained 18.4 and 19.4 
percent of crude protein, 23 and 7.7 crude fiber, 3 and 5.4 ether extract, 45.9 
and 60.2 nitrogen-free extract, and 9.6 and 7.2 percent of ash. The nitrogen 
fractions were very similar in the protein of each feed, each containing over 
90 percent of proton nitrogen and with no traces of nitrate nitrogen occurring 
in either. The higher fiber content of the grass is due to the large amount of 
cellulose, the lignin content being only 1.75 percent greater than in the con¬ 
centrate. The concentrate was characterized by a relatively higher percentage 
of sugar and starch. These results demonstrate that the dry matter content 
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of pasture gratis in a vegetative state is compaiable lo a (‘oiicciitniletl feed, 
and in the case of fertilized grass it t‘lo<?ely approiicUes a nitrogenous 
concentrate in feeding 

The composition and apparent digestibility of tlie flat pea (JLathyrus 
silvestrns Wagneri), K. E. Hodgson and J. O. Knott {Jour. Dairy ly 
{1986), No. S, pp. Trials conducted at the Washington Experiment 

Station showed flat pea hay harvested in the lale-bloom stage to <‘ontaiu 82.1) 
peit-ent dry matter which was 60.3 percent digestible. The i)(‘rt‘(‘ulage in the 
dry matter and the digestibility coefficients of the vaiious eonstituents were, 
respectiv^y, as follows: Crude protein 25.3 and 78.3, crude liber 20.8 and 41.0, 
ether extract Z2 and 43.8, nitrogen-free extract 36.0 and 63.2, and ash 6 and 61.6. 
Inasmuch as the hay was readily consumed without waste, it may l»e rauke<l 
as a palatable and highly nutritious forage. 

The protein content of soybean hay, L. E. Thatcher and J. 11. Park (Ohio 
8 ta. Bimo. Bui 183 {WSd). pp. 131-1S6).-—This report presents data on the rela¬ 
tive amounts of the s(jjbean plant of the Manchu and rt‘king varieties repre¬ 
sented in the leaves, the stem and i>od, and the seed, and the protein content 
of each fraction harvested at live different stages of maturity. The most 
notable features of these results were the i)rononiictsl dot*roasc in the propor¬ 
tion of leaves and the marked increase in the proportion of seed and also a 
slight increase in the proportion of stem and pod as the phnits mature. The 
protein content declined gradually in the leaves and showed a very pronounced 
drop in the stem and pod, but renmiiied rather constant in the secKl as the 
lilants approached maturity. The relation of these data to the choice of 
varieties and the proper stage for harvesting are briefly discussed. 

Farther studies on Titamins in alfalfa hay, C. E. Vail, J. W. Tobisea, and 
B. DoxroiiAss {Colorado 8ta. Tech. Bui 18 {1930), pp. IP).—Ilei)orting further 
investigations (E. S, B., 69, p. 839), this phase of the study deals with the 
effect of rapid artificial drying, drying in artificial light, green crushing and 
drying, and manner and length of storage on the content of vitamins A, B, and 
G in alfalfa hay, and the comparative vittimin content of common, C’ossack, 
Turkestan, and Grimm varieties of alfalfa. 

Results of vitamin A studies indicate that the usual methods of curing and 
stacking, exposure to ultraviolet light in tl»e presence of nnoisture, and storage 
of alfalfa meal in cloth bags, each led to extensive loss or ina(*tivation, while 
curing indoors, rapid artificial drying, crushing and rapid drying, and also 
storage of hay in the bale and storage of alfalla meal in paper bags were efCw- 
tive means of conserving this vitamin. All varieties studied carried more \ita- 
min A in the tliU’d cutting and all varieties contained similar <iuantilies for a 
given cutting, except third cutting common which tiveraged (*onsiderably less 
than the other three varieties. In all cases vitamin A a(*tivity dec-reastMl with 
increasing length of storage. 

Titamin B studies indicate that alfalfa has a relatively low content of this 
factor (1 to 3 units per gram). Prolonged storage and other harsh treatments 
caused deterioration or total destruction of this factor. The small differences 
in the content of different varieties sll^tly favored the common. 

Yitamin G studies show a content of from 3 to 5 units of this factor per 
gram of fresh Colorado alfalfa. Artificial drying was not harmful to this 
factor and crushing caused an apparent increase in activity, while some evb 
deuce of destruction was noted in lop-weathered hay from stacks. No signifi¬ 
cant differences due to variety were found. 

Oomiuercial feeding stuffs, 1935-86, E. R. Tobst {Maine 8ta. Off. Jnsp. 
169 {1986)f pp. 19--7P).—This is the usual report of the analyses for protein, fat, 
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and fiber of 950 samples of feeding stuffs collected for official inspection during 
the year ended June 30,103C (E. S, E., 74, p. 678). 

fiispcction of commercial feeding stuffs, 1986, T. (). Smith and H. A. 
PAra (New llampsliirc 8ta. liul. 292 (1986), pp, J5).—This is the usual report 
of the guaranteed and actual analyses of 384 brands of feeding stuffs collected 
for ofiicial inspection during the jear ended June 1036 (E. S. R., 74, p. 378). 

vSpoeding-up beef feeding, W. O. R. Paterson (Fanner and Stock-Breeder 
ami Agr. Gav., 50 (1986), No. 24il, p. 17J5, fian. J).—In a brief report of beef 
cattle feeding trials at the West of Scotland Agricultural Oollege, it is shown 
that the overioeding of concentrates may frequently occur, resulting in exces¬ 
sive costs per unit of gain. 

Two uniform lots of cattle were compared over a 12-week feeding period. 
The animals in lot 1 were stai1:ed at 6 lb. of concentrates daily and gradually 
increased to 8.5 lb., while those in lot 2 started at 8 lb. and increased to 
a maximum of 10.5 lb. Liberal allowances ot swedes, hay, and straw were 
led ill addition. The average daily gain per animal was 2.0 lb. and 2.5 Ih. 
for the two lots, respectively. In a second similar trial a group started at 
5 lb. daily and increiised to a maximumi of 7.5 Ih. made as vjudd daily gjiiiis 
as tlie lot receiving from 6 to 8.5 Ih. 

In another trial sprouted corn which had reached a height of from 0 to 9 
in. ivas fcvl to replace approximately 20 lb. of swedes (on dry matter basis) 
in the ration of fattening cattle. The animals in this lot made an average 
daily gain of 3.1 Ih., with evidence that the sprouted corn exerted a pronounced 
beneficial effect on the utilization of the remainder of the ration. 

The weights of the carcass and of the individual organs in the body of 
cattle in Kenya Colony, M. II. French (Bmpire Jonr. Bxpt. Agr., 4 (1986), 
No. 14 . PP- 10&-115, pi. 1). —^This contribution presents data on the live weight 
aiKl the actual and proportional distribution of w’eigUt in the body of zebu 
cattle of Kenya and Tanganyika Territory in comparison with that of 
cross-bred zebu-Europcan cattle and also with the average of the common 
British and American breeds. The significance of these data in relation to 
the suitability of zebu cattle for beef production is discusse*!. 

The occurrence of a britch-poll fibre-type array gradient in the New 
Ticaland Romney lamb, N. Galmn (Empire Jour. Expt. Agr., 4 (1986), No. 14 , 
pp. J16-128, figs. J).—Tt bus previously been recognized that definite fiber-type 
arra.is o(*cur on different parts of the body coat of lambs, and the probable 
tauso of fibcr-typ<' arrays has been postulated (B. S. R., 74, p. 379). This study 
was iindei'taken to determine wdietlier or not am orderly relation exists between 
the iiber-tyi>e arrays occurring on different parts of the body. Romney himbs 
and also a limited number of Ryeland and Southdown lambs w-ere Included 
Wool samples were taken from 15 different points on the body, and each sample 
waas sorted according to a given classlfi<ntion of the fiber groups. 

Based on the extent to which the fiber-t,vpe arrays were <lepressed, it is shown 
lhait there is a general gradient from britch to poll, i. e., a posterior-anterior 
gradient This gradient is gradual and orderly, there being no sudden transi¬ 
tion of array types in adjticont areas. There is also a gradient up the sides of 
the body which is sub£>idiary to the posterior-anterior gradient, the areas of 
least depression invariably occurring on the britch. The degree of mcdullation 
in the coat fiber was associated with the type of fiber array occurring, being 
most prevalent in those coats where the fiber areas were only slightly depressed 
and occurring less frequently where the areas were more depressed. Soiw* 
meduUation was observed in all Romney coats and to some extent in Uyolauds 
hut ivas negligible in the Southdown breed. 
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The heat prodnciioii of the sheep and the pig before and after castration, 

E. G. Ritzman, N. F. Cotx)vos, and F. G. Benedict (Neio Hampshire 8ta. Tech, 
Bill. Si il936), pp, 2}).—The authors have determined the effect o£ castration 
upon the re'^piratoiy metabolism of 6 normal, healthy male sheep and 1 normal, 
healthy male pig. Fhe of the sheep were castrated at about 5 mo. of age, the 
remaining sheep at 1 yr., and the pig at 6 mo. 

Pertinent data, including body temperature, heart rate, aud heat production 
as computed from the gaseous exchange determined in open-circuit respiration 
chambers, are presented in tabular form and fully discussed. Castration of tlu» 
sheep and pigs at the age of puberty and adolescence seemed to result in a 
decrease in energy needs of from 5 to 10 percent. Only an insignificaut pro¬ 
portion of this decrease can be attributed to lessened muscular activity, the 
major part of the effect being attributable to the absence of the testicular hor¬ 
mones. It is suggested that the effect might bo still greater in animals castrated 
after reaching maturity. 

The basal metabolism of tbe goat, E. G. IUtzman, L. E. Washbubn, and 

F. G. Benedict (Neio Hampshire Bta, Tech, JiitL 66 (1936), pp. 23, figs. 2 ).— ^The 
authors have determined the body temperature, heart rate, and gaseous exchange 
by use of open-circuit respiration chambers on 18 goats, indudiug 10 adult does. 
6 young does, 1 adult buck, and 1 young buck. In most cases the experiments 
were conducted with animals at rest, in a fasting state, and at environmental 
temperatures of from 20® to 28® C. Pertinent data are presented in tabular form. 

The basal heat production per 24 hr. per kilogram of body weight was 22.2, 
20.7, 24.8, and 30.4 calories for tlie adult buck, adult does, young buck, and 
young does, respectively. In comparison with other types of farm animals it 
is shown that the basal metabolism of goats (expressed as calories per 10 w 
is consistently below that of horses, beef steers, dairy cows, swine, or sheep. 

Critical study of important factors in successful pig-keeping, G. P. 
McMeekan (New Zeal. Jour. Agr.. 52 (1936), No. 5, pp. 278-283).—Based on an 
analysis of a large number of individual Utter records in New Zealand, several 
factors are discussed in relation to the efficiency of pork production. These 
points include the importance of heavy litters; the relative importance of num¬ 
ber and weight of pigs upon litter weights; the extent, nature, aud importance 
of mortality; the effect of age of the sow; the effect of season of farrow; the 
influence of breed and strain; litter variation and the effect of size of litter 
and weaning weight; and the influence of management. 

Phosphorus requirements in the ration of growing pigs, O. E. Avbel, J. S. 
Hughes, and H. h\ Lienhaedt (Kansas 8ta. Tech. Bui. 41 (1036), pp. 86, figs. 
23). —^This bulletin presents the results of 3 exiieriments in each of which 3 simi¬ 
lar groups of purebred Hampshire pigs wore ciaployed. All were castrated 
males and were placed on experiment imua^diately after weaning at about 9 
weeks of age and averaging about 43 lb. in weight. The same basal ration, 
adequate in all respects except phosphorus supply, was fed throughout the 
experiments, eadi of which extended over a 24-week feeding period. 

In experiment 1, lots 1, 2, and 3 (6 pigs each) received 0.15, 0.29, and 0.59 
percent phosphorus in their rations, respectively, during the first 7 weeks of the 
trial and 0.38, 0.33, and 0.59 i>ercent phosphorus during the remaining 17 weeks. 
’’Cwo pigs from each lot were slaughtered after 8 weeks, 2 others after 16 weeks, 
and the remaining 2 at the end of the triaL Data are presented on the condi¬ 
tion of the carcasses, dressing percentages, relative size of the body organs, and 
bone analyses. In experiment 2, lots 4, 5, and 6 (6 pigs each) received 0.15, 
0.23, and 0.3 percent phosiffiorus, respectiv^y, throughout the trial, pigs being 
slaughtered at intervals as above. In experiment 3, lots 7, 8, and 9 (4, 3, and 
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;i pigs) received 0.23, 0.27, and 0.3 percent phospliorus, resijectively, throughout 
the trial, no pigs being slaughtered until the end of the experiment. 

Experiment 1 established the fact that 0.18 i)ercent phosphorus in the diet 
is inadequate and results in marked symptoms of phosphorus deficiency, the 
most significant of which are (1) a subnormal le^el of inorganic phosphorus in 
the blood which averaged lightly over 3 mg per 100 cc; (2) subnormal 
growth, especially failure of the bones and muscle to develop normally; (3) 
decreased efficiency in utilization of feed and storage of energy, although the 
greater amount of feed required i)er unit of increase in body weight in the 
deficient group is partially offset by the fact that this group invariably stored a 
higher percentage of fat in proportion to body weight gain; (4) a pronounced 
decline in appetite; and (5) an increased thirst, causing pigs on low phosphorus 
rations to drink approximately twice as much water as those on sufficient ra¬ 
tions; moreover urine excretion was nearly twice as great in proportion to 
water consumed for the former group as for the latter. The higher levels of 
phosphorus supplied to lots 2 and 3 proved adequate for normal growth and 
development, and no significant differences were noted in their effects. 

Experiments 2 and 3, conducted primarily to establish the minimum phos¬ 
phorus requirements within closer limits, confirm the results of the first experi¬ 
ment and indicate that the minimum phosphorus intake which permits normal 
growth and development lies between 0.27 and 0.3 i)ercent of the ration. Tliis 
is equivalent to a daily intake of about 6.5 g and 4 g of phosphorus per 100 
lb. of live weight for 50-lb. pigs and 200-lb. pigs, respectively. 

Comparison of management methods for chicks, layers, and breeding 
hens, C. W. ITpp (Louisiana 8ta, Buh 275 (1936), pp, 14 ),—^In two series of experi¬ 
ments early-hatched chicks grew faster and at a more uniform rate and showed 
a lower mortality than late-hatched chicks, clearly indicating the advantage 
of early hatching. Brooding results over a 4-yr. period showed that brooding 
on wire floors or in battery brooders is much more desirable than brooding 
on litter from the start or placing birds on litter at 4 weeks of age, iwirticu- 
larly from the standpoint of coccidiosis control. Pullets placed in the laying 
house at 12 weeks of age were generally small at the beginning of the laying 
ye&T and suffered relatively high mortality, with coccidiosis a contributing 
factor to this mortality. 

Mortality of pullets in laying cages was generally similar to that of com¬ 
parable lots with outdoor range and was consistently lower than that of 
pullets confined to laying houses, particularly those that did not have access 
to a sun porch. Birds having access to green ftK»d in outdoor runs produced 
from 1 to 8 doz. more eggs and consumed less feed per bird and per dozen 
eggs than the confined lots. Fertility and hatchability were appreciably higher 
in the range pnllets than in those confined on wire floors or stud mated in 
laying batteries. 

The blood sugar of tlie fasting, gizzardectomized fowl (Gallos domes- 
tlcns), W, H. Btjeeows, J. C. Fbitz, and H. W. Titus (Jmir. Biol. Chem,, 110 
(19S5), Ko, 1, pp. 39-‘41, figs. 2 ).—^In a study at the U. S, D. A. Beltsville Research 
Center comparing the blood sugar level of normal and gizzardectomized cock¬ 
erels during a fasting period it is ^own that the difference between the curves 
for the control and the gizzardectomized birds is no greater than between 
individuals in either group, leading to the conclusion that the gizzard plays 
very little, if any, part in the fluctuations of the blood sugar level of fasting 
chldbcens. 

Effect of minerals and fiber on avian intestinal pH, V. G. Hxxijsb and B. 
Pbnquite (Poultry Sd., 15 (1936), No. 5, pp. 397-399 ).—^Results of five series of 
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tests eoiidueted at the OkJaUoma Exi^erimeut Station are reporU*tl. Expert 
mental ^subjects ranged from 6-week*old chicks to 1-year-old hens, and the 
rations were varied to cover a wide range of intake of basic salts, calcium- 
phosphorus ratios, and crude fiber content. Samples of the contents from 
eight different sections of the alimentary tract were taken for pH determina¬ 
tions. The intake of large amounts of basic salts caused a marked decrease 
in acidity in the fore part of the alimentary tract, particularly in the gizzarii, 
but changes in the intestines were of small significance. Neither the range of 
(‘ulcium-phosphorus ratios employed nor the wide range in crude fiber iiitakt» 
produced any significant changes in i)H allies. Eiidently the digestive tract 
of the fowl is well equipped to care for the normal changes in the food and 
water ingested. 

The vitamin A requirements of the laying pullet, W. C. Bussei.l, O. S. 
1 *3. ATT, M. W. TayIiOB, and D. P. Chichester (New tfersey Stas, Circ, 369 (1936), 
pp. 8 ).—In the e 3 q[)eriments herein reported seven pens of healthy pullets reared 
on range were started on experiment late in August and coutiuued under ooii- 
iiuement for a 12-mo. period. All lots received essentially tlie same basal 
ration, but the proportions of yellow corn and white corn and t he supplements 
of alfalfa meal, vitamin A concentrate, and fresh green feed were varied so 
that the U. S. P. unit.s of vitamin A per iM>uud of feed \\iu‘o 401), 700, 1.300, 
2,200, 3,800, 4,100, and 30,000 for lots 1 to 7, rt‘SiK‘ctively. Data an* reported 
on the i)ercentage mortality, live weight changes, egg production, halchability 
of eggs, mortality of chicks during the first 2 weeks of life, and vitamin A 
storage in the livers of the hens. 

Aside from the somewhat higher mortality in lot 1 and the higher chick 
mortality in lots 1 and 2, there was no marked difference in the resiills obtained 
from the different lots. Maximum i*gg production was obtained from lot 4 
(.2,200 xmits). Values for liver vitamin A fell in essentially the order of the 
increasing amounts of this factor fed. Hliiee 2.200 units of vitamin A per 
liound of ration, which is probably well below that present in poultry rations 
comm<»nly fed, gave as satisfactory results as Ihc lai^i*r quantities supplied 
in tliis experiment, it appears that tlio addition of more vitamin A to the 
usual iwultry ration is of no value in improving egg production and hatch- 
ability or in reducing mortality. 

A study of the vitamiu A requirement of the chick during early life, 
It, C. Bingbose and L. C. Norris (Pmlfry Sou, 15 (1936), No, 5, pp. S90-S96, 
lig. i).—This contribution from the [New York] Cornell Basperiment Station de¬ 
scribes a biological method for assaying feeds for vitamin A, using chicks 
as test animals, based on the experimental findings tliat tlie vitamin A rc‘quiro- 
ment of the chick during the first 8 weeks of life is about 350 XT, S. P. X 
units per 100 g of feed consumed. Employing this metliod of assay yellow 
com was found to contain 7 units of vitamin A per gram, and a number of 
corn gluten meal samples were found to contain from 7 to 25 units per gram. 

Studies relative to the estimation of vitamin D.—Effect of seasonal 
variation upon vitamin D assay, D. L. Daohat and H. A. Halvorson (PotUtry 
15 (1936) t No. 5, pp. 362^68, figs. 2 ).—Continuing this series of investiga¬ 
tions (E. S. B., 75, p. 82T), day-old White Leghom chicks were placed on the 
A. O. A. C. rickets-producing ration, certain groups being started around 
March 1 and others about August 1. I-ots in each group included negative 
controls and those receiving various levels of U. S, Pharmacopeia ‘^reference 
cod-liver oil” as well as commercial cod-liver and other fish oils. 

From data obtained on growth rates and bone ash analysis it is concluded 
that the chick’s response to vitamin D additions is variable, witii definite sea¬ 
sonal trends. The chick’s requirement i)er 100 g of A. 0. A. 0 ration during 
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the 4-wcek feeding period was about 26.7 U. S. V units of vitamin D for the 
spring months and about 2o.8 units during the late summer and autumn months* 
It was further noted that negative controls have higher average ash in the 
autumn months than in the spring montlis, this difference being characterized 
by more rai)id growth rate during the former season. The desirability of 
having a standard prci)araUoii containing vitamin P for poultry to obviate 
errors in inicu’prcting results of assays of vitamin D carriers at different 
seasons of th(‘ y(»ar is pointed out. 

Observations on the vitamin G requirement of the chicken, C. H. Hunt, 
P. R. Record, and R. M. Bethke {Ohio 8ta, Bimo. Bui. 183 (1936), pp. 13^-lSO).— 
In this experiment six lots of Wliite L^horn chickens were fed the same basal 
ration, known to ho deficient in vitamin G, throughout the growth and produc¬ 
tion period. Vitamin G was supplied to the various lots in the form of 6 per¬ 
cent of alfalfa loaf meal, 5 liercent of alfalfa leaf meal plus 2.3 or 5 percent 
of dried skim milk, and 2.5, 5, or 7.5 percent of dried skim milk, resx)ectively. 

The rate of growth was highly correhited with the amount of vitamin G con¬ 
sumed, the amount supplied from various sources being apparently of equal 
efficiency in promoting growth. The lots receiving the combined supplement 
produced the greatest number of eggs per lien. Those lots receiving 5 percent 
and 7.5 percent of dried skim milk produced well for a few months but declined 
rapidly in the latter months of the trial and suffered a high percentage of 
mortality. In the lots ref*eiving the combined supplement the hatchability 
varied directly with the units of vitamin G transferred from the feed to the 
egg, but this condition did not hold true for hens receiving only dried skim 
milk, this supplement giving relatively low hatchability at all levels. The re¬ 
sults indicate that the alfalfa leaf meal or a combination of alfalfa leaf meal 
and dried skim milk contain a factor or factors not contained in the dried skim 
milk alone and necessary for sustained pr<Hluction and good hatchability in the 
«ggs so produced. 

Energy and gaseous xnotabolisiii of norjuid and deuteotoniized chicks be¬ 
tween 10 hours and 100 hours of age, H. G. Baboti, T. O. Byerly, and B, M. 
Pringle (Jour. Nutr., 11 (1936), Ko, S, pp. 191^210, figs. 7).—^In studies at the 
n. S. D. A. BollsvlUe Research Center the heat production and gaseous ex¬ 
change wer(‘ determined for both nonnal and deulectomized chicks of both sexes 
hy direct calorimeliy. Chicks from 10 to 100 hr. of age were studied at at¬ 
mospheric temperatnros ranging from 68® to 104® F. The critical temperature 
was established at 06®. An incresise or decrease of 7® from this critical tem- 
iwrature r<»sulted in a 15-i)er<*(Mit increase in metabolism, while further lower¬ 
ing of the temperature caused a eonstaut rate of increase in metabolism until 
at 70® it was approximately doubKsl and the chicks unable to compensate for 
temperatures below 70®, Both normal and <leutectomized chicks had a respira¬ 
tory quotient <»f about 0.73 aud a thermal quotient of 3.16, indicating a mixed 
fat and protein metalwlism free of carbohydrates. The gram hour rate of 
metabolism for nonnal chicks was constant at any given temperature, but in 
deutectomized chicks it decreased continuously and in direct proportion to the 
time elapsed after the operation. 

What is the efi'ect of pure vegetalfie protein on the laying activity of 
hens? ftrans. title], R. Fangaue and O. BbIininghaus (Arch. GefiHgelh., 10 
(193b), Ao. 6*, pp. 175 - 187 / Bng. ahs., p JH6). —^In experiments comparing rations 
containing meat meal as a source of protein with nitions containing only 
vegetable protein (soybean oil cake) for laying liens, it is indicated that under 
conditions of free range vegetable protedu could replace animal protein during 
the summer months without unfavorably affe<*ting egg production, but that in 
winter months some sour<*c of animal protein is necessary to maintain optimum 
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production. No difference was noted between the two types of rations as 
regards body weight or egg hatchability. The addition of mineral supplements 
to the vegetable protein ration produced no beneficial effects. 

The trend of egg production and mortality at the Vineland contest, 0. S. 
Platt {Poultry 8ci,, IS {1936), No, 3, pp. U9-251).—The New Jersey Experiment 
Stations have analyzed the data obtained from the Vineland egg-laying contest, 
including all Single Comb White Leghorn hens entered over 14 yr. It is 
shown that the percentage of mortality steadily increased from 1918 to 1927, 
when it had more than tripled, and has remained at this high level. There 
was no increase in rate of egg production until 1927, but from 1928 to 1933 
it increased slightly. In each year of the contest the birds that died produced 
at a lower rate than the birds surviving, indicating that they constantly 
represented a distinct type of birds. Apparently in recent years a higher 
percentage of birds entered in the contest ivere of the type which would die 
early in life regardless of level of production. 

Livability and production of pullet layers may be predetermined, D. C. 
Kennabd and V. D. Chamberlin (Ohio 8ta, Bimo, Bill. 18S {1936), pp, lB6-H0).-~-^ 
Tliis article is a further dl.scussion of the problem previously noted (E. S. R., 
75, p. 829). The diflBlculty of producing healthy layer pullets in close prox¬ 
imity to breeding and laying flocks is pointed out, and data are presented to 
show the superiority of pullets reared on comparatively disease-free farms 
over those reared in proximity to a breeding flock known to carry various 
poultry diseases. It is suggested that the production of disease- and parasite- 
free, livable, ready-to-lay pullets may be considered a desirable new phase of 
specialization in poultry raising. 

Influence of ovulation rate on the tendency of the fowl to produce eggs 
in dlntches, H. M. Scott and D. C. Wabeen {Poultry 8ci., IS {1936), No. 5, pp. 
381-889). —^In a study at the Kansas Experiment Station the authors have made 
observations on successive eggs laid by a group of 35 hens over a 28-day 
I)eriod. By palpation through the intestinal wall the forming egg can be 
detected in the Isthmus of the oviduct about 4 hr. after ovulation. Tracing 
the eggs through the greater part of their formative period, it appears that 
either the first or second egg of the clutch required slightly more than 23 hr. 
to complete formation from the time it was first palpated in the oviduct As 
further evidence that the first egg of the clutch required no longer time for 
formation than succeeding eggs, s(»mlte counts made on first and second eggs 
of the clutch after 38 hours’ incubation were practically identical (8.64 and 
8.79, respectively). When a clutch was terminated the first egg of the suc¬ 
ceeding clutch could not be detected for more than 20 hr. after the previous 
egg was laid, thus indicating a delay in ovulation of more than lo hr. 

It is concluded that hens seldom ovulate in the afternoon, the “lield” egg 
does not normally exist, tlie day of nonlaying is a result of delayed ovulation, 
and a new clutch Is initiated when the hen lays the morning following the 
day of nonproduction. 

Effect of supplementary iodine on egg size and quality, E. A. Johnson 
{Poultry 8ci., 15 {1936), No. 5, pp. 35 qS61). —^In a trial conducted at the Minne¬ 
sota Experiment Station three lots of White Leghorn pullets received a dietary 
supplement of potassium iodide at rates of 0.5, 2, and 4 mg per hen daily, re¬ 
spectively, and in a later trial two similar lots received 4 mg per hen daily 
and at a rate of 3 oz, per ton of mash ration, respectively. In each case 
from the experimental pens were compared with those from control pens 
on tlie same basal ration without iodine supplements. In no case was there any 
significant difference in egg size, percentage of thick albumin, yolk index, yolk 
weight, yolk color, or shell thickness following the addition of iodine to the 
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diet Evidently the hen’s requirement for iodine was amply supplied in the 
ordinary ration. 

Sulfur in eggs, H. W. Marlow and H. H. King {Poultry Sd., 15 {1936), No. 5, 
pp. S77-380). —^The Kansas Esperiment Station has studied the distribution of 
sulfur in the yolk, thick white, and watery white of eggs and has found them 
to contain 1.08, 1.63, and 1.57 percent of total sulfur, respectively. In each 
instance sulfur was found to be organically bound and in the reduced form, 
the presence of cysteine being doubtfuL Usually all the sulfur in either egg 
white or egg yolk is accounted for by the cystine and methionine sulfur. 

The marketing of quick frozen poultry: The pack for ducks in the 
U. S. A., M. T. Zarotschenzeff {Cold Storage, 39 {1936). No. 461, pp. 190, 191, 
fig. 1). —^This article briefly describes a method for quick freezing of poultry 
known as the Z process. In this process the dressed poultry is loaded on 
wooden trays and inserted into the freezing chamber, where a fine mist of brine 
at —5® F. passes over the trays, resulting in a very rapid heat transfer with 
no resultant shrinkage of the product since a relative humidity of nearly 100 
IHjrcent is maintained. After freezing each carcass is rinsed in clear water 
and dipped in ice water which forms a glaze of ice that protects against 
fieezer burn during subsequent storage. The results of brief analytical tests 
show that the bacterial content of the meat of carcasses frozen by the Z 
process and tlie oleic* acid value of the fat was much lower than in the c‘ase 
of freezing by the slower commercial method. 

Feed consumption and cost of feeding of Bronze turkey breeding stock, 
S. J. Maesden {Poultry Sri., 15 {1936), No. 5, pp. 400-404)- —Studies at the 
U. S. D. A. Boltsville Kea.search Center show that young Bronze breeding hens 
consumed an average of 117.12 lb. of feed each per year. The weekly feed 
consumption for an 8-week winter period, a Ifl-w'eek spring period, a 24*week 
summer period (feed limited), and a 4rweek autumn fattening period was 3.23 
lb., 2.73, 1.4, and 3.5 lb., respectively. The males consumed approximately 
twice as much feed as the hens. Based on existing feed prices the annual 
feed cost for males and females was $3.97 and $1.94, respectively. Peed con¬ 
sumption by hens declined somewhat during the third, fourth, and fifth years 
of production. 


DAIET PAEMING—DAIETING 

[Abstracts of papers presented at the 30th annual meeting of the Ameri¬ 
can Dairy Science Association] {Joiu\ Dairy ScL, 19 {1936), No. 7, pp. 4^2-435, 
436-448, 450, 452-510, 520-525, figs. 2).—Following are listed the titles and 
authors of papers pertaining either to dairy lu’oduetion or dairy manufacturing, 
presented at the annual meeting of the association (B. S. R., 74, p. 88) held 
at State College, Pa., Juno 1936: Studies on Aseptically Drawn hlilk From 
Bang’s Disease Positive and Bang’s Disease Negative Ct>ws, by H. B. Morrison 
and P. B. Hull (pp. 432, 433); Two Types of Blindness in Cattle and Their 
Possible Relation to Vitamin Deficiency, by A. H. Kuhlman, W. D. Gallup, and 
B. Weaver (pp. 433, 434); Production of White Spotted Kidneys in Calves, 
by L. A. Moore and B. T. Hallman (pp. 434, 433); Vitamin A Replaces Whole 
Milk in the Calf Ration, by H. T. Converse and B. B. Meigs (pp. 435, 436); 
Supplementing a Normal Ration for Dairy Calves With Cod Liver Oil, by 
P. M. Reaves and C. Y. Cannon (p. 436); The Physiological BfEect of a Hegari 
Fodder and Cottonseed Meal Ration on Dairy Cows (Preliminary Report), 
by O. C. Cunningham, L. H. Addington, and B. M. Lantz (pp. 437, 438); The 
Vitamin A Requirements of Dairy Cows for Reproduction and Lactation Under 
Practical Conditions, by B. B. Meigs and H. T. Converse (p. 438); Reproduc- 
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tion of Dairy Cows on a nation of Prairie Hay and Cottonseed Meal, by A. H. 
Kulilman, E. Weaver, and A. Nalbandov (pp. 438, 439); Tbe Effect of Sprouted 
Oats on Reproduction of Dairy Cattle, by H. P. Davis and I. L. Hathaway 
<PP- 439, 440); Magnesium Carbonate and Magnesium Oxide Supplements to 
a Whole Miiir Ration for Dairy Calves, by C. P. Huffman and C. W. Duncan 
(pp. 440, 441); Gross and Microscopic Pathology Associated With Low Blood 
Magnesium in Dairy Calves, by L. A. Moore, L. B. SIioU, and E. T. Hallman (pp. 
441, 442); Cod Liver Oil and Muscle Dystrophy in Calves, by G. Davis and 
L. A. Majmard (p. 442); Effect of Phosphorus Intahe on the Calcium and 
Inorganic Phosphorus Content of Whole Blood of Dairy Heifers During tJie 
Periods of (^station and First Lactation, by A. H. Van Landingham, H. O. 
Henderson, and G. A. Bowling (p. 443): Relative Utilization by Dairy Cows 
of Calcium and Phosphorus in Dicapho (Dicalcium Phosphate) and Bonemeal 
(Tricalcium Phosphate), by J. A. Newlander, H. B. BUenberger, and 0. H. 
Jones (pp. 443, 444) ; Body Analyses of Dairy Cows After Long Time Calcium 
jind Phosphorus Balance Trials, by H. B. BUenberger, J. A. Newlander, and 
C. H. Jones (pp. 444, 445); The Influence of Roughage on the Vitamin D 
Potency of Milk, by G. C. Wallis and T. M. Olson (pp. 445-447) ; A Further 
Study of the Factor in Soybeans Affecting the Vitamin A Value of Butter, by 
J. W. Wilbur, S. M. Hauge, and J. H. HUton (p. 447); Tbe Rate of Change 
in tbe Vitamin A Content of Milk, by W. 0. Loy, J. H. Hilton, J. W. Wilbur, 
and S. M. Hauge (pp. 447, 448); Site of Synthesis of Fat in the Mammary 
Gland, by P. KeUy and W. B. Petersen (p. 448); Comparisons of Arterial and 
Mammary Venous Bloods as Related to Milk Secretion, by W. R. Graham, Jr. 
(p. 450); The Vitamin A Content of A. 1. V., Molasses, and Normal Silage and 
tbe Effect of Feeding These SUages Upon the Vitamin A Content of Milk, by 
I. Jm Hatliaway, H. P. Davis, and J. 0. Brauer (p. 452); Studies on A. I. V. 
Silage.—^I, Preparation and Feeding, by O. F. Monroe and C. 0. Hayden (p. 453); 
Studies on A. I, V. Silage.—^II, Nutrient Preservation and Physiological Effects 
on the Cow, by A. B. Perkins and O- F. Monroe (pp. 453, 454); Studies on 
A. 1. V. Silage.—^III, Carotene Preservation and Biological Properties of the 
Milk, by W. E. Krauss and R. G- Washburn (pp. 454-456); Photographic 
Techniques as Applied to the Dairy Industry, by R. F. Morgan (pp, 456, 457); 
Alignment Charts for Estimating Profit per Cow and per Unit Milk, by S. 
Brody and A. C. Ragsdale (p. 457); A Lesson in Feeds, by R. B. Becker 
(pp. 458, 459); Production of Dairy Cows When Fed Only Sihige and Cracked 
Soybeans, by N. K. Williams, 0. X. Cannon, and D. L. Espe (p. 459); Metbo<ls 
of Making Grass Silage, by T. B. Woodward (p. 460); Sweet Potatoes versus 
Silage for Milk Production, by R. H. Lush (pp. 460, 461); Soy Bean Hay as 
the Sole Roughaao for Dairy Cows, by L. F. Herrman and G. A. BowUng 
(pp. 461, 462); Limited Grain Feeding of Dairy Cattle, by C. E. Wylie and 
L. R. Neel (p. 462); The Value of Grinding Grains for Lactating Dairy Cattle, 
by A. L. Darnell and O. C. Coi)eland (pp. 462, 463); Tlic Fee<l Value of Oat 
Mill Feed as a Hay Substitute for Dairy Cows, by A. W. Lathrop and G. 
Bobstedt (pp. 463, 464); Milk and Butterfat Yields of Holstem Cows on 
Rations Restricted to Roughage, by J. R. Dawson and R. R. Graves (pp. 464, 
465); Some Results of Bight Years of Investigation (Nmceming the R61e of 
Roughage in the Diet of Ruminants, by S. W. Mead and H. Goss (pp. 465, 
i66); Spectrophotometric Data Bearing on the Character of the Pigments 
Obtained in Routizie Determinations of Carotene in Hays, Silages, and Freshly 
Cut Plant IMaterials, by E. A. Eaue, H. G. Wiseman, A H. Hartman, and 
0. A. Cary (p. 466) ; Rate of Decomposition of Carotene in Hays During Storage 
at Different Seasons of the Year, by H. G. Wiseman, B. A. Kane, and O. A. 
CaiT (pp. 466,467); Effo<*t of Moisture Content and Density of Stored Roughage 
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ou a'empemtures Attaiued During Storage and llie QuaUty oI Uie Product, bj 
J. B. Shepherd, T. E. Woodward, and K. K. Graves (pp. 467, 468) ; The Bffei t 
of Ceidain Factors Upon the Color and Pigments of Alfalfa Hay In Storage, 
by T. B. Woodward (pp. 468, 469); Eesults Obtained When the Several Min¬ 
nesota Reagents Were Employed for Testing Buttermilk, by D. F. Breazeale 
and B. W. Bird (pp. 470, 471); The Effect of Proservativea on the Eesults 
ObtaintKl With Ice Cream Mixes by Soveral Testing Methods, by P. H. Hostetler, 

C. A. Iverson, and E. W. Bird (pp. 471, 4ri); The Determination of Citric 
Acid in Milk, by H. L. Templeton (pp. 472, 473); Vitamin C Content of Milk, 
by C. H. Whltimii and W. H. Riddell (pp. 473, 474) ; Vitamin C Content of 
Dairy Orange Beverages, by M. J. Mack, 0. E. FeUers, W. A. Maclinn, and 

D. A. Beiin (p. 474); Catalytic Destrnction of Vitamins by Mangtinese During 
the Pasteurization Process, by A. D. Pratt (p. 475); X-ray Diffraction Studies 
of Cheese Protein During the Ripening of Cheddar Cheese, by S. D. Tuckey, 
H. A. Euehe, and G. L. Clark (pp. 475, 476); The Relation of the Oxidation- 
Reduction PotentiiU of Milk to Oxidized Flavor, by R. E. Webb and J. L. 
Hlleman (p. 476); Some Observations on the Electroklnetlc Potential of Milk 
Fat, by K. L. Jack and G D. Dahle (pp. 476-478); A New Tjiie of Quinhydrone 
Ble<'trode for Directly Determining tlie Hydrogen-ion Concentration of Cheese 
and OtI>er Materials, by G. P. Sanders and B. O. Whittier (pp. 478, 479); 
An lmprove<l Motor Driven Curd Tester, by L. A. Chambers (p. 479); Use 
of u D,\namic Foam Meter for Measuring Foaming Ability of Ice Cream Mixes, 
l)y J. Ij. Minkin and J. H. Brb (pp. 479, 480) ; Milk Inspection Work in tlie 
United States, by T. B. Harrison (p. 480); A Study of the Abnormal Relation¬ 
ship of Fat to Solids-Not-Fat in Milk, by H. C. Moore and K. S. Morrow (pp. 
480, 481); QnalIt.v-ComiH)sltion Relationships in Goat’s Milk, by J. C. Mar- 
unardt (pp. 481, 482); Observations on the Development of Rancidity in Sweet 
Milk, Cream, and Butter, by B. L. Pouts and B. Weaver (pp. 482, 483); Con¬ 
cerning the Cause of Rancid imd Oxidized Flavors of Bovine Origin, by J. A. 
Anderson, J. G. Hardenbergh, and L. T. Wilson (pp. 488, 484); Study of the 
C'anses of Bitter Blavor in Cream, by L. J, Manns and It. M. Thurston (pp. 
484, 485); The Actlvatability of Milk with Ultra-violet Dight, by W, E. Krauss, 
R. M. Betbke, and R. G. Washburn (pp. 486, 486); The Effect of Feeding 
Ergosterol to Cows <m the AetivatabiUty of the Milk, by R. F. Light, L. T. 
Wilson, and G N. Frey (p. 486); Treatment of Milk Previous to Separation 
and the Effect on Viscosity of Market Cream, by H. B. Henderson and H. B. 
Bllenberger (m». 487, 488): A Study ot tlie AdaptabUlty of the Vacuum Seal lor 
Milk Bottles, by W. H. Brown, P, H. Tracy, and M. J. Pmeha (pp. 488-41K)); 
Instant Whipi)ing of Cream by Aeration, by C. A. Getz, G. P. Smith, and 1*. H. 
Tracy (pp. 490, 491) ; The Influence of Method of Sterilizing Eauiimient Uixai 
the Development of Oxidized Flavor hi Milk, by A, G Dahlberg and D. G 
Carpenter (p. 491); Modified Medium and Incubation Temperatures as Tliey 
Affect Bacteria Counts of Milk Containhig Organisms Arising From Various 
Sources of Contamination, by A. Bradfleld and H. B. Bllenberger (pp. 491-493); 
The Present Status of the Proposal to Change the Composition of the Agar 
and Temperatnre of Incubation of tlie Standard Agar Plate Teclmic of the 
American Pnblic Health Association, by R, S. Breed (pp. 493,494); StreptoeoecuK 
laotia in Raw and Pasteurized Milks ot Very High Quality, by E. S. Yawger, 
Jr„ and J. M. Shmrman (p, 494); The Characteristics of Freshly Isolated 
Cultures of Lactoiadnua bulmrieua, by J. M. Sherman and H. M. Roo^ (pp. 
494. 495); The Heat Resistance of Colon Organisms in Milk, by C. N. Stark and 
M. G Patterson (pp. 495, 496); The Signifleanee of Bacterial and Chemical 
manges Ocentring in Mastitis Milk and Their Correlation With MUk Pro¬ 
duction, by L. A Bnrkey, G. P. Sanders, and J. F. Cone (p. 406); Frequency of 
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tlu* K^^lleriollla-Ael‘obacter Species hi Oomniereitil Butter, by Ifl. 11. Parfitt 
(pp. 496. 497); A Comparison of Media Used for determining the Bacterial 
Content of Ice t'ream, by P. J. Babel and B. H. Parfitt (pp. 497, 498); The 
Effect of Certain Penicillia on the Volatile Acidity and the Flavor of Iowa 
Blue ('heese (Roquefort T>pt‘), by C. B. Lane (pp. 41»N 499); Sanitary Aspects 
of Homogenized Milk, by M. J. Prudia and P. 11. Tracy (p. 499); Wrappers 
for Processed Cheese, by II. L. Templeton (i>p. 499, 500); A Study of Inexpen¬ 
sive Milk Pasteurizing Units lor Cheese Factories, by W. V. Price (p. GOO); 
Salting and Cooking Curds in the Manufacture of Several Varieties of Cheese, 
by J. 0. Marquardt (pp. 500, 501); Tlie Influence of Salt on the Composition 
and Quality of Brick Cheese, by E. L. Byers and W. V. Price (pp. 501, 502); 
The Utilization of Whey in the Preparation of Some New Food Products, by 
B. H. Webb and G. A. RamsdeU (pp. 502, 503); A Pasteurizing Difficulty 
Experienced Where Whey Cream is Processed, by L. C. Thomsen (pp. 503, 504); 
A Summary of Results of Experimental Studies of Certain Factors Affecting 
Churning Losses, by H. A. Derby, D. F. Breazeale, and B. W. Bird (pp. 504, 
505); A Preliminary Report of the Effect of Certain Neutralizers on the 
Churning Loss and the Keeping (Quality of the Butter, by D. F. Breazeale, 
N. E. Fabricius, and B. W. Bird (pp. .505-507); Some Factors Influencing the 
Spreadability of Butter, by S. T. Coulter and W. B. Combs (p. 507); A Pro¬ 
posed Scoi’e Card for Judging Churning Cream, by L. H. Burgwald and J. H. 
Erb (p. 508); A Comparison of Pressure and Centrifugal Homogenization of 
Ice Cream Mixes, by J. C. Hening (pp. 508, 509); The Use of Sodium Alginate 
as a Stabilizer in Ice Cream, by P. H. Truc.\, G. L. Gibson, and S. L. Tuckey 
(p. 509): Recent Studies on the Use of Dextrose in Ice Cream, hy W. J. 
Corbett and P. H. Tracy (pp. 509, 510); Alfalfa-Molasses Silage vs. Alfalfa 
Hay as a Roughage for Laetating Dairy Cows, by R. B. Horwood (pp. 520, 
521); Calf Starters Fed Dry With Limited Whole Milk, by E. S. Savage 
(pp. 521-523); Sudan Grass and Sweet Clover as Temporary Pasture Crops, 
by R. A. Ackerman and H. O. Henderson (p. 523); Summer Decline in Milk 
Production, by H. O. Wales, J. W. Linn, and F. W. Atkeson (p. 524); and 
Feeding More Roughage to Dairy Cows, by C. F. Huffman (pp. 524, 525). 

Report of the Chief of the Bureau of Dairy Industry, 1936, O. E. Reed 
(U, 8. Dept, Agr,, Bur. Dairy Indus. Rpt., 1936, pp. 25).—Investigations with 
dairy cattle at the Beltsville, Md., and field experiment stations have yielded 
results on the carotene requirements of dairy cattle, the tolerance of calves to 
massive doses of cod-liver oil, factors affecting green color and carotene in 
alfalfa, roughage production and preservation, milk production on sole roughage 
rations, the development and use of permanent and annual pastures, breeding 
for high milk and butterfat production, several phases of the physiology of 
reproduction, the relation of the conformation and anatomy of the dairy cow 
to her producing ability, milk yield from separate quarters of the udder, and 
ihe relationship of udder development in calves under 6 mo. of age to their 
milk-producing ability during first lactation. 

In studies with dairy products, results were obtained on the .sporicidal action 
of ultraviolet rays, the sequence of change in the udder and in the chemical 
and physical properties of milk at the onset of mastitis, oxidation in dairy 
products, r^ation of acidity of cream to keeping quality of butter, factors affect¬ 
ing the stability of ice ci’eam, cream-plug formation in bottled cream, curd 
tension of milk, and activity of chlorine solutions. 

In the fi^d of new methods and products, progress was reported in the pro¬ 
duction of synthetic fibers resembling wool from casein, the utilization of whey 
in producing lactic acid, the use of whey powder and whey cream in the prepara- 
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tion of various food products, the use of fecial paper bags for storing milk 
powders, partial dehydration and low temperature storage as a method of pre¬ 
serving milk over long periods, and methods for the successful manufacture of 
Paese, Swiss, and Roquefort type cheeses and for canning natural Cheddar 
cheese. 

[Investigations with dairy cattle and dairy products in Texas] {Texas 8ta. 
Bpt 1935, pp. 130, 131, 122). —^Dairy cattle investigations reported include the 
feeding value of ground v. whole grains, by A. L. Darnell and O. C. Copeland; 
cottonseed meal and hulls as a ration for lactating dairy cows and the miner¬ 
als necessary in commercial dairy feeds, both by Copeland; the vitamin A re¬ 
quirements for milk production and maintenance of dairy cows, by G. S. Fraps 
and Copeland; and permanent pastures in east central Texas, by Copeland, 
B. L. Warwick, and E. B. Reynolds. 

Cottonseed meal ration and silage versus herd ration, hay, and silage, 
R. H. Lush {Louisiana 8ta. Bui. 278 {1936), pp. 7). —^In the first of the esperi- 
ments reported two simple grain feeds containing 75 parts of ground yellow 
corn plus 25 parts of cottonseed meal and 75 parts of ground yellow corn 
plus 25 parts of soybean oil meal, respectively, each supplemented with 2 
percent of oystershell flour and 1 percent of salt were fed as the concentrate 
lation to groups of Holstein heifers throughout their growing period and 
during their first and second lactations. Roughage in each case was supplied 
as corn-soybean silage in winter and by pasture throughout the grazing 
season. No significant differences were noted in the results obtained from 
these two rations, each supporting growth gains of approximately 1 lb. per da> 
to time of first freshening and each maintaining excellent milk production 
through the two lactation periods. When compared with a group of young 
cows on a more complex grain mixture of ground corn, oats, wheat bran, and 
cottonseed meal and salt with mixed grass and legume hay and corn-soybean 
silage as a roughage, and making allowance for apparent hereditary differences 
in the productive ability of the respective groups, the cows on the simple 
ration averaged 20.3 percent more fat-corrected milk than the latter group. 

In a series of comparative trial*^ by the reversal method, the corn-cottonseed 
meal-silage ration proved slightly superior to a mixed grain-dehydrated soy¬ 
bean hay-silage ration and only slightly inferior to mixed grain-dehydrated 
alfalfa hay-silage rations. 

It is concluded that under the conditions outlined legume hay and a bulky 
grain ration are not necessary for economical production when silage or 
pasture, com, cottonseed meal, and an adequate supply of minerals are fed. 

Growth and development of dairy calves on a milk diet, H. A. Herman 
{Missouri 8ta. Res. Bui. 245 {1936), pp. 102, figs. 37). —^In this experiment three 
Holstein heifer calves were reared on an unsupplemented whole milk diet 
and five similar calves on whole milk supplemented with iron, copper, manga¬ 
nese, and cod-liver oil. 

All calves made supernormal growth during the early growth stage, and 
at 6 to 10 mo. of age they were about 20 percent above normal in body 
weight. During this period, in which food consumption was normal, the 
computed gross energetic efficiency was above normal. The calves receiving 
unsupplemented milk showed evidence of anemia after 6 mo. of age, closely 
followed by loss of appetite, difficult breeding, and physical weakness. These 
calves died at 323, 391, and 528 days of age, respectively. The calves receiving 
supplemented milk did not show evidence of anemia at any time, but at 
about 10 mo. of age began to show loss of appetite, followed by loss in weight, 
dyspnea, and physical weakness, and died at 333, 340, 373, 388, and 404 days 
12SS445—87- 7 
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of age, respecti\ ely, in general surviving only about 1 ino. longer Ilian calves 
on the sole milk diet. 

All calves maintained normal blood values for calcium, phosphorus, anti 
magnesium, and none developed tetany. Bone development was adjudged 
normal in all cases, although the group receiving cod-liver oil had slightly 
denser bones. The energy metabolism of both groups tended to be above 
normal, particularly after 6 to 8 mo. of age, when the calves were dyspneic, 
nervous, and Irritable. The most jirevalent iiost-mortem findings were 
hemorrhages of the kidney, lung, thymus, and heart, enlargement of th(» 
thymus, tlegeneration of the heart muscles, underdeveloped digestive organs, 
except the abomasum^ and catarrhal condition and ulcerous areas in the 
pjdoric end of the abomasum and the duodenum. No abnormalities were 
noted in the histological examination of various tissues* Death of the calves 
on the sole milk diet was attributed to anemia and of those on supplemented 
milk to a dietary deficiency, although the exact nature of this deficiency 
i*einains obscure. 

Amounts of feed and labor used in raising dairy heifers, H. O. Hendebson, 
G. A. Bowling, and L. F. Herbmann {West VirgiMa 8ta, Bui. 277 (19S6), pp. 27, 
^flgs. 10). —This bulletin presents a summary of material obtained from two 
sources, (1) the feed consumed and labor required to grow Jersey and Hol¬ 
stein heifers to 2 yr. of age in the station herd, and (2) the estimated feed 
consumption and labor requirements for growing dairy heifers to 2 yr, of age 
based on a survey of 122 farms in different parts of the State. Extensive 
data on total feed and total digestible nutrients consumed, growth rates, a com¬ 
parison of spring- and fall-bom heifers, and the labor required at different 
seasons and for different sized herds are presented in tabular and graphic form* 

Baaed on whole milk at $2 and skim milk at 50 ct per hundredweight, grain 
at $26 and hay at $15 per ton, pasture at $1 per head per month, and labor 
at 15 ct. per hour, the feed and labor costs for raising station Holstein, heifers, 
station Jersey heifers, and West Virginia farm heifers to 2 yr. of age were 
found to be $103.17, $94.61, and $73.21, respectively. 

A convenient method for obtaining bovine arterial blood, W. B. Gbaham, 
Jb., H, D. Kay, and B. A. McIntosh {Boy. 8oc. [London^ Proo,, 8er. B, 120 
{1936), No. 818, pp, 819-^29, fig. 1).—This contribution describes a technic for 
obtaining samples of arterial blood from the internal iliac artery per rectum 
slmultaneouifiy with the collection of venous blood from the mammary vein. 
The suitability of this technic in obtaining blood samples for experimental study 
of the possible precursors in blood of the milk constituents is discussed. 

The precursors in cows* blood of milk fat and other milk constituents, 
W. B. Gbaham, Jb., T. S. G. Jones, and H. D. Kay {Boy. Soe. [London] Proc., 
8€}\ B, 120 {1936), No. 818, pp. SSO-346, figs, ii).—Employing the technic described 
above, simultaneous samples of arterial and venous blood were drawn from 
lactiating cows. By determining the concentration of cholesterol, phospholipin, 
phosphoriG esters, fatty acids, inorganic phosphorus, and blood sugar in the 
two samples and determining the reduction in concentration of these constitu¬ 
ents after the passage of blood through the mammary gland, certain tentative 
conclusions were reached relative to the precursors in the blood of various milk 
constituents. 

The fat of cows* milk is derived primarily from the nonphosphollpin fatty 
acids of the blood, probably those of neutral fat, althoi^h the cholesterol esters 
may also be involved. Phosphorus compounds of milk are derived largely 
from the inorganic phosphorus of the blood plasma. The phospholipin content 
of the blood is not noticeably affected by its passage through the mammary 
gland, indicating that it plays little part as a precursor of either milk fat or 
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milk phosphorus. Marked quantities of sugar disappear from the blood during 
Its circulation through the mammarj gland, the percentage varying with the 
sugar concentration of the blood and also with the volume of milk secreted. 

It is shown that the \olume of blood required to produce a volume of milk 
IS of the same order whether based on tlie fatty acid diange, inorganic phos¬ 
phorus change, or sugar change of blood during its passage through the uddei. 
There is definite evidence of a very rapid circulation of blood through tlw* 
udder of heavy-producing cows, estimated to be of the order of 1.25 gal. of 
blood per minute for a cow yielding 4 gal. of milk per day. 

The effect of thyroxine on milk secretion and on the phosphatase of the 
blood and milk of the lactating cow, S. J. Foli;by and P. White {Roy. So (. 
[London] Froc., 8er. B, 120 (19S6), No. 818, pp, Si&-365, figs. Id).—The observa¬ 
tion that the blood serum phosphatase of individual dairy cows varied quite 
widely led to this investigation. Pour cows weighing from 562 to 600 kg 
each and from 13 to 24.5 we^s advanced in lactation were given daily sub¬ 
cutaneous injections of 10 mg of thyroxin over a 15-day period, the experimental 
period being preceded and followed by an 8-day normal control period. 

The thyroxin treatment caused some increase in senim jrtiosphatase, although 
not enough to justify the conclusion that differences in the level of plasma 
phosphatase among individual cows is due to differences in thyroid actiyity, 
In each instance thyroxin caused a pronounced increase in milk yield and 
at the same time an increase in the i>ercentage of fat and solids-not-fat in 
the milk, but resulted in a sharp decline in the production of phosphatase 
in milk, this reduction being most pronounced in milk having the highest 
initial concentration. No evidence obtained In the study indicates that milk 
phosphatase is derived directly from that in the blood serum. Immediately fol* 
lowing the injection period, milk yi^d, milk phosphatase, serum phosphatase, 
and serum inorganic phosphorus declined to subnormal levels, probably due 
to the fact that normal thyroxin activity was depressed during the period of 
thyroxin injection and required some time to return to normaL 

The redluction of methylene blue at 15.5** G (dO** F) as a test of keep¬ 
ing quality of milk, A. L. Pbovan, F, J. Dudley, and S. B. Thomas (Welsh 
Jour. Agr., 12 (1936), pp. fSd-fdd).—When the methylene blue reduction test 
was carried out in stoppered tubes, incubated at 15.6® and shaken twice daily, a 
rather close agreement was noted between the reduction time and the time 
required to develop taints to off flavors in the mUk. When evaluated to the 
nearest half day the reduction time is somewhat less than that required for 
development of off flavors, up to the seventh half-day period, but beyond this 
the reduction time is greater than the directly observed keeping quality. This 
condition is attributed to the presence of bacteria other than lactic acid types, 
which develop off flavors without acid production, and the accompanying de¬ 
crease in the reduction oxidation potential in the milk. 

Bottled concentrated whole milk, P. H. Tracy (Am&r. Creamy and Foultry 
Frod. Rev., 82 (1936), No. 8, pp. 258, 259).—-This article from the Illinois Blxperl^ 
ment Station briefly discusses bottled coucontrated whole milk from the stand¬ 
point of its keeping quality and flavor and consumer reactions to this product 
Certain factors relating to the possible future expansion of marketing milk 
in this form are pointed out 

The evaporation and spray systems of cooling cream, W. H. Martin, W. J. 
CU.VLFIELD, and A. C. Fay (Kamas 8ta. Giro. 180 (1936), pp. 16, fig. I).—Data 
axe presented on the relative effectiveness of these two simple methods of 
cooling cream which are commonly employed on the farm and in cream-* 
receiving stations. 
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The efiSiciency of the evaporation or wet sack method is not materially 
affected by the type of doth used for wicking. The degree of air circula¬ 
tion and the rdative humidity and temperature of the atmosphere as well 
as the ini tifli temperature of the cream affect the rate of cooling, while room 
temperature and relative humidity largely determine the ultimate attainable 
temperature. Average room temperatures of 85% 86®, and 98® F. at relative 
humidities of 49, 69, and 33 percent result in can temperatures (cooled by 
evaporation) of 70®, 78®, and 75®, respectively. The eflBciency of the spray 
method of cooling is primarily dependent upon the temperature of the water 
and the volume of water delivered per unit of time. The use of sack coverings 
did not increase the efficiency of this method, indicating that evaporation 
plays a relatively small part in spray cooling. Sour cream, due to its greater 
viscosity, cools more slowly and less uniformly that sweet cream unless 
agitated frequently during the cooling process. 

Rate of temperature change in butter packed in boxes of different types, 
F. H. McDowaix. {"New Zeah Jour, 8ci. and Techml,, 11 (1936), No. 5, pp. 666-673, 
5 ).—^This study deals with the relative insulating effect of standard butter 
boxes (%-in. ends, %-in. sides, top, and bottom), substandard boxes (% by 
% in.), and wire-bound boxes (%-in. material throughout) as determined 
by the rate of rise in butter temperature when lots of butter in each type 
of container were removed from frozen storage and exposed to room tempera¬ 
ture of about 69® F. 

A pronounced lag was noted in the temperature rise on the butter surface, 
due to the greater insulating effect of the thidrer box material. It is con¬ 
cluded that under best conditions of transportation this difference would be 
of doubtful value, but that under less favorable transport conditions the 
thicker boxes would prove a valuable safeguard to the quality of the packed 
butter. 

The application of the catalase test to butter, G. GsxTESS-GAiXA.GHAir (JRop. 
Dublin, 8oc. Sd. Proc.^ n. ser,, 21 (1936), No, 28, pp. 256-255).—The author has 
made a statistical analysis of the data previously published by other investi¬ 
gators regarding the relation between the catalase test on butter samples 
and either the quality score or the keeping quality of the butter. 

A correlation of —0.4 between the catalase value and the quality score of 
batter is shown, while the correlation between catalase test and keeping quality 
was of the same order. These findings are of particular Interest in view of 
the fact that other workers have shown correlations ranging from 0.191 to 
—0.96. The apparent reasons for such wide variations are pointed out. 

Bacteriological studies on musty flavour in butter, H. H. Randexx (Jour. 
Austral. Inst. Agr. Set., 2 (1936), No. 1, pp. 23-26).--A study of the butter defect 
known as musty flavor indicates that a specific, previously undescribed species 
of the genus Acliromobacter is the causative bacterium. The morphology and 
cultural characteristics of the organism are described. Improperly sterilized 
wooden utensils, water hose, and the water supply are listed as probable 
sources of contamination for this organism. 

TETEBISrABT MEDICDIE 

[Work in animal pathology by the Colorado Station] (Colorado 8ta. Rpt. 
1936, pp. 19, 39-41).—The following work in animal pathology in 1935-36 is 
briefly reported upon (E. S. K., 75, p. 252); Mineral deficiencies and nutritional 
diseases, particular reference being made to intoxication by timber milkvetcb 
(Astragalus oampestris), an account of which has been noted (B. S. R, 75, p. 
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539); losses of lambs and of sheep; Bang’s disease; equine encephalomyelitis; 
and oat-hay poisoning. 

[Work in animal pathology and parasitology by the Texas Station] {Teasas 
Bta, Rpt. ms, pp. lS-18, 22,120, 234-240).—The work of the year with livestock 
affections (E. S. R, 75, p. 102) briefly reported includes loin disease of cattle, 
infectious bovine abortion, stomach worms (trichostrongyles) in sheep and 
goats, anaplasmosis, miscellaneous poisonous plants, hard yellow livers in sheep 
and cattle, sheep losses in the feed lot, chronic nephritis in cattle and sheep, and 
a further outbreak of the new disease in cattle reported upon the preceding 
year, all by H. Schmidt; stomatitis and laminitis in sheep, by F. P. Mathews; 
locoweed poisoning, by G. S. Fraps and B. C. Carlyle; Bang’s disease, by 
Schmidt and 0. 0. Copeland; and at the Sonora Substation the toxicity of 
bitterweed {Actinea odorata), by 1. B. Boughton and W. T. Hardy, hard yellow 
livers of sheep and cattle, by Boughton, Hardy, and V. L. Cory, contagious 
ecthyma (sore mouth) of sheep and goats and stomach worms (EaemonoJius 
contortus) of sheep and goats, both by Boughton and Hardy, and feeding trials 
of poisonous plants. 

Selective habitat of the poisonous Astragalus hylophilus (Bydg.) A. 
KTels., 0. A. Beath (Ecology, n (1936), No. 4, pp. 692-694).—The finding in 
Wyoming that A. liylopIWua (A. oampestris Gray), known as timber milkvetch, 
is restricted in growth to soils derived from the Hanna and Bishop conglomer¬ 
ates and may be taken as a plant indicator of these geological formations in 
situ, is reported. The increased activation of the toxic principle or principles 
in Astragalus spp. caused by the toxic element selenium, first reported by 
Beath and his associates in 1934 (B. S. B., 72, p. 251), does not occur in A. 
hylophilus. The pathology of affected animals points definitely to a toxic 
mineral activation. Tin, molybdenum, and arsenic in organic combination have 
been isolated from plant extracts. In addition to its selective soil preference 
it has another unique habitat in that its occurrence in areas within the Hanna 
and Bishop conglomerates is quite generally confined to aspen growths, aspen- 
pine associations, and pines. Under suitable soil and moisture conditions the 
continuity of growth is so persistent that the ground frequently is more or less 
completely covered by it. 

It is a poisonous plant particularly troublesome to livestock men in south- 
central and southwestern Wyoming (E. S. R., 67, p. 738). 

Tissue culture studies on bacterial hypersensitivity, I-m (Jour. Ewpt. 
Med., 64 (1986), Nos. 3, pp. 3S9S68, pis. 2, figs. 7; 6, pp. 943-951, pis. 3).—This 
contribution is presented in three parts. 

I. TuhercuUn sensitive tissue’^, J, K. Moen and H. F. Swift (pp. 339-353).— 
In the studies here reported a high degree of cellular sensitivity to tuberculin 
toxicity was demonstrated when explants from tuberculous animals were 
grown in media containing that substance. “Similar degrees of sensitivity 
were noted in cells derived from animals infected with either virulent or rela¬ 
tively lowly virulent strains of tubercle bacilli. The specificity of the tuberculin 
cytotoxicity was proved by testing with other bacterial cytotoxic materials. 
Tuberculin sensitive cells grown in vitro in normal media showed, when 
tested with tuberculin, persistence of this cellular sensitivity throu^ several 
transplantations, during which time many new generations of cells developed. 
There was a depression of the initial growth energy of explants from animals 
during the toxic phase of the disease. During the healing stage the initial 
growth energy returned to normal, although marked sensitivity to tuberculin 
persisted. The degree of cellular sensitivity to tuberculin in vitro did not 
parallel the acuity of the infectious process but represented a more or less 
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permanent acquired diaracterislic impressed on the cell as a result of the 
infection.’* 

IL UeactiQns of tissues from guinea pigs infected with group C hemolytic 
streptococci, J. K. Moen (pp. 355-368).—^It was found that “guinea pigs in¬ 
fected with naturally pathogenic hemolytic streptococci (group C—^Lancefield) 
develop a low grade chronic tjpe of disease characterized chiefly by purulent 
lymphadenitis. Cutaneous hyperreactivity to a crude streptococcal extract 
invariably occurred during the course of this infection. Production of an¬ 
tibodies (precipitins and agglutinins) was studied. The hemolytic str^to- 
coccal extract had a specifle toxic effect, when tested in vitro, on cells from 
infected animals; this was shown by microscopic evidence ot cellular injury 
and by quantitative inhibition of cellular migration and growth. The speci¬ 
ficity of the reaction was proved by testing with other cytotoxic substances. 
There was no parallelism between skin hypersensitivity and humoral antibody 
titer. There was no correlation between the degree of skin reactivity to the 
bacterial extract and the degree of sensitivity of splenic cells to the toxic 
action of the same extract in vitro. Comparison of cellular sensitivity to 
tuberculin with cellular sensitivity to streptococcal extract in cultures of 
guinea pig tissues showed that the former was more intense and was more 
persistent on prolonged growth in vitro.** 

III. The persistemse in vitro of the inherent sensitivity to tuhercuUn of cells 
from tuberculous animals, J. K. Moen (pp. 943-^1).—^“Mononuclear exudative 
cells obtained from tuberculous guinea pigs by the intrapleural injection of 
parowax exhibited characteristic sensitivity to the toxic action of tuberculin 
when tested in tissue culture. Experiments with these cells, practically free 
of body fluids, show conclusively that sensitivity to tuberculin is an Inherent 
characteristic of mesenchymal cells from tubcrcnlous animals. Fibroblastic 
growths which dev^oped from mononuclear exudative cells derived from a 
tuberculous animal showed persistence of sensitivity to the toxic action of 
tuberculin on repeated transplantations over a prolonged period in vitro.” 

Immunization against anaplasmosis and piroplasmosis, T. Topacio {Philip- 
pine Jour. Anim. Indus., S (19S6), No. $, pp. 169-179).—Following a brief intro¬ 
duction, a review of the literature, and descriptions of materials and methods, 
three experiments are reported, <me consisting of immunization by single 
infection {Anaplasnia group), one by double infection (PiroplasnuhAnaplasma), 
and one by single ipfectioii {Plroplasma). The information gained from the 
first would indicate that the subcutaneous and intravenous inoculation of 
blood from Anaplasma carriers in doses of varying amounts gives satisfactory 
results in Batangas calves. The second experiment showed that the sub¬ 
cutaneous and intravenous inoculation of carrier blood containing botli in¬ 
fections into susceptible Batangas calves even at a low dose of 5 cc was 
still too severe for purposes of immunization. The third experiment indicates 
that the ideal method of immunizing against piroplasmosis is by the use of 
blood obtained when the red cells showed the bigeminal forms qf the parasites 
and injecting 2 to B cc of such blood- 

It is concluded that the ideal method of protection consists in iTwnmTiiwny 
against the first disease and after complete recovery against the second 
according to the method employed in the third experiment 

The size of the viras of Anjeszky’s disease (^'pseudo-rabies’*, "infeetious 
bulbar paralysis”, "mad-itch”) by ultrafiltration analysis, W. J, lyiTyfyiai 
and I. A Gaiioway {Jour. Eyg. [Londonl, S6 {19S6), No. 4 , pp. 666^69).—In 
the experiments reported, broth snspen6-ions of brain or lung tissue from 
rabbits in advanced stages of Aujeszky’s disease were analyzed by fractional 
ultrafiltration through graded collodion membranes with a view to estimating 



1937] 


\TETEKI]SrAEY MEDICINE 


686 


the size of the virus particles. The virus was found to have a particle size 
of 100-100 m/i. Two strains were employed in these exijorimeuts, one that of 
Aujeszky (E. S. R., 14, p. 707) and the other Shope's mad-itch strain (E. S. R., 
65, p. 872). The results with both strains were identical. 

Babies among hematophagons bats (Desmodns rotundas murinus) [trans. 
title], S. Torres and E. de Queiroz Lima (Rev, Dept. Nac. Prod. Anim. (Brasilia 
2 (1935), No. 4-6, pp, 386-405, figs. 10; Eng. ahs., pp. S94t 395).—The authors find 
that naturally or when experimentally infected bats can resist the rabies 
infection, becoming carriers and eliminators of the virus with which they 
inoculate the animals they attack to suck tlie blood. Hematophagous bats, 
when infected, disseminate the virus among themselves and can transmit it 
to bats not hematophagous. The salivary glands are virullferous, but the 
^ irulence does not always coincide with that of the brain and vice versa. The 
results observed indicate that the rabies virus, after having passed through 
the central nervous system, can remain and probably ends in the salivary 
glands. 

The utilization of sheep in the rabies vaccine protection tests, J. E. 
Schneider (Jour. Amer. Vet. Med. Assoc., 89 (1936), No. 6, pp. 671-676 ).—^The 
use of the intraliiigual method of administering the infective dose of rabies 
virus has given consistent results in the protection test of rabies vaccine on 
rabbits. The results on sheep have shown that the method is suited for this 
type of protection test “It has been shown that rabies vaccine A, containing 
25 percent rabbit brain and cord tissue, protected rabbits in a single 5*cc 
dose or In 14 doses of 0.S cc each at daily intervals. The tests also show that 
rabies vaccine B, containing 20 percent horse brain and cord tissue, protected 
rabbits equally as well as the rabbit vaccine A in the group injected with 14 
doses of 0.5 cc each at daily intervals. The group of rabbits injected with a 
single 5-cc dose of vaccine A were 100 percent protected, whereas with vacdne 
B one rabbit out of six died. Rabies vaccine B, containing 20 percent horse 
brain and cord tissue, showed a high degree of protection in each of the three 
groups of ^eep.” 

Further studies on Fasdoloides magna (Bassi 1875) Ward 1917 as a 
parasite of ruminants, W. B. Swaubs (Canad. Jour. Res., 14 (1936), No. 8, Sect. 
D, pp 83-95, pU. 3). —report is made of comparative studies (B. S. R., 73, 
p. 100) of the tissue reactions in fascioloidiasis magna in Bos taurus, Bisotu 
Visovb, B. tmrus X B. Vison, Cervus canadensis, Odocoilcns virginianus, and 
Ovis wries. The data support tlie hypothesis that the Cervidae are normal hosts 
in the trematode’s life cycle, that the large Bovidae do not act In this capacity, 
and that 0. orfea may act as a definitive host but is severely injured by even 
light infestations. The cellular bases of the defense reactions in the above 
ruminants are recorded. 

Johne’s disease in Victoria, H. E. Axbiston and R. J. he 0. Taubot (Austral. 
Vet. Jour., 12 (1936), No. 4, PP-135-138). —^Johne’s disease does not appear to be 
a serious problem in Australia at the present time, Victoria being the only State 
in which it has become established- In the 17 yr. since its recognition in that 
State, it has extended to only 13 properties. The history of Its occurrence in 
each of these herds is reported upon. 

Morphological and chemical studies of the blood of cattle in health and 
during anaplasmosis, 0. W. Rees and M. W. Hale (Jour. Agr. Res. IV. S.1, 53 
(1986), No. 7, pp. 477-402, fig. J).—In studies of anaplasmosis the only sigUlficant 
changes from normal that could be measured were those resulting directly 
or indirectly from the destruction of the blood cells of the host by the 
causative agent of the disease. The red blood cell count was greatly reduced. 
With a consequent reduction in the hemoglobin and the oxygen content and 
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oxygen carrying capacity of the blood. The carbon dioxide content of whole 
blood and of serum was only slightly reduced. The overloading of the blood 
stream with cellular debris produced a bilirubinemia that was detectable by 
the direct Van den Bergh reaction. The white cell count showed a loucocy- 
tosis involving a relative monocytosis; and a neutrophilia with a shift to the 
left (Shilling’s formula), but, on the other hand, there was an eosinopenia. 
The total proteins, urea, sugar, phosphorus, and calcium of the blood were not 
measurably altered from the normaL 

One thousand cows testing suspicious (1 : 50) to the Bang agglutina^ 
tion test and their subsequent test behavior, C. H. Kitselman {Jour, Amer. 
Vet Med, Assoc., 89 (1936), No. 6, pp. 67S-6S0).—Work with Bang’s disease by 
the Kansas Experim^t Station extending over a period of 5 yr. is reported. 
"At the expiration of 5 mo., 60.1 percent of the cattle which had reacted in 
a dilution of 1:50 had become definite negative to the test and 23.1 percent 
had become definitely positive in a dilution of 1:1(X) or higher, whereas 16.8 
percent remained unchanged in the suspicious classification. Approximately 
41.6 percent of the suspicious nnimplR on the initial tost were in the group 
of herds having 17.9 percent infection, 2S.S percent were in the group having 
17 percent infection, 22 percent were in the group of herds having 12.3 percent 
infection, and 13.1 percent were in the group showing 10.1 percent initial in¬ 
fection. It seems, therefore, that practically all animals found to be reactors 
in a dilution of 1:50 on the initial test will definitely become either negative 
or positive within a period of 9 mo., and many within a period of 5 mo. These 
data may be of use in advising herd owners regarding the disposition of certan 
animals which react in the 1:50 dilution when the herd test history is available.” 

About the relation existing between the gaseous oedema and the diseases 
that cause the anemia, with special regard to piroplasmosis and anaplas- 
mosis, A. Bsaga and A. Martins (Rev, Dept Nno, Prod. Anim. IBrazil), 2 (1935), 
No. Jh€, pp. 26S-S05, figs. 4; Eng., Fr. aJ>s., pp. 289-296).—The authors report that 
"three times cases of gaseous gangrene in bovines submitted to premunition 
against Pwoplasmd Jngeminum and Anaplasma marginale were registered. 
There is some predisposition to the anaerobic infection in the cases of pneumo- 
pathia, cadiectic diseases, and in the hemoparasitoses. In all the cases the 
Clostridium oedematis-^aligni was isolated, identified by its morphological, 
cultural, biochemic, serological, and immunological properties. 

"We must attribute the occurrence of the cases of gaseous gangrene in 
bovines during the period of immunization against the plasmoses: (1) First, 
to a predii^onent cause—anemia and bad oxygen«ation of the tissues, by the 
deficiency of red globules, oxygen vehicles; (2) second, to the frequent inocula¬ 
tions by the parenteral viae; (3) finally, to the infection of intestinal origin, 
as the 0 . oedematis-maligni is an ubiquitous germ, easily absorbed with the 
food, and the water, becoming a saprophyte of the intestines, specially of the 
herbivorous intestines. 

"Although they had been vaccinated against tlie symptomatic anthrax, there 
were suspicions that the C. chauvoei [sic] might have caused the cases of 
death [the etiological identification being urgent]. The tost in guinea pigs, pro¬ 
tected with the monospecific sera, and 24 hr, later inoculated with the material 
to be identified, is very practical. After the germ had been identified, 60 cc 
of anti-(7. oedematis-maUgni serum were individually inoculated in nearly 80 
bovines, no more cases being registered. Before this the illness invaded largely, 
as in the preceding years. 

"The tests of agglutination and of fixation of the alexin are two means that 
can help the identification of the anaerobe germs, but certain technical cares 
should be taken. In the premunition against the plasmoses it is better to 
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use attenuated infested blood, as we actually do, so that a slight reaction 
might prevent our intervention with injectable drugs. Caffeine and adrenaline, 
specially the latter, which is ischemiant, should be given per os, when their 
use should be advisable. 

“The biochemic differentiation between the €. chauvoei and the G. oedematiS' 
malignl lies in the fact that the former ferments saccharose and does not act 
on salicin, while the latter ferments both of them. Nevertheless, some authors 
mention strains of (7. oedematis-maligni that do not ferment saccharose (type 
II) and others that ferment it (type I). Thus classifying, the germs we 
isolated would be of type I.” 

Experiments on the infectivity for healthy calves of bovine tubercle bacilli 
discharged in dung upon pasture.—I, From tubercular calves fed with 
emulsions of tubercle bacilli 1934-5; n, From tubercular cows passing 
tubercle bacilli in their dung 1935-6, E. G. C. Mabdock (Jour. Eyg. [Lon- 
do»], S6 (1936), No. 4, pp. 594-601).—The esperiments reported show clearly that 
the pasture land must have been heavily infected with tubercle bacilli which 
at the time of their deposition were virulent when introduced subcutaneously 
into guinea pigs. “For 42 days after deposition, the dung of the infecting 
cow was shown to contain living tubercle bacilli, but by the technic used 
their survival was shown to be of comparatively short duration compared with 
the survival times shown for artificially infected dung. It is possible that 
mere numbers may account for the difference. The area used for the experi¬ 
mental grazing was only two-elevenths of an acre, and the weight of infection 
must have been far heavier than would normally take place on a farm. In 
spite of this fact none of the experimental healthy calves was shown to be 
infected. It seems, therefore, that in pasture which has been previously nat¬ 
urally infected, so long as no contact with the infecting animals is possible 
healthy animals may be expected to escape infection from this source. It 
therefore appears that the danger of infection being picked up from pasture 
manured with farmyard manure is remote. The most likely mode of spread 
of the disease is by contact of animal with animal either in the open or in 
cowsheds.” 

The control of black disease by vaccination, A. L. Bose (Austral. Vet. Jour., 
12 (1936), No. 5, pp. iS5-i89).—The use of the vaccine proposed by Turner in 
1930 (E. S. B., 63, p. 874) over three successive seasons indicates that this 
method of controlling enlerotoxemia in cross-bred lambs bred for the fat 
market is of outstanding value. 

Infections necrotic hepatitis (black disease) control, with special refer¬ 
ence to vaccination: With a note on vaccination against entero-toxaemia 
and black leg, B. N. Wabble (Austral. Vet. Jour., 12 (1936), No. 5, pp. i89-J9B).— 
Liver fluke control by snail eradication and carbon tetrachloride treatment of 
sheep, combined with the limiting of tlie spread of Clostridium oedcmatiena 
by the burning of carcasses, offers a means whereby infectious necrotic hepati¬ 
tis can be controlled on many properties. Vaccinations have proved so effective 
as a means of control that losses can be greatly reduced in this way on prop¬ 
erties where fluke eradication is impracticable. 

The control of black disease, blackleg* and entero-toxaemia in Tasmania, 
W. G. Bennett (Austral. Vet. Jour., 12 (1936), No. 5, pp. 192-196), —report on 
control work in Tasmania. 

The control of entero-toxaemia of sheep, H. W. Bennetts (Austral. Vet. 
Jour., 12 (1936), No. 5, pp. 796-^66).—Experimental data and fi^d evidence are 
said to indicate that active immunization with Clostridium ovitoaicum anaculture 
provides a safe, efficient, and economical method of protection. 
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Fui'ther studies on the pathogenic importance of Chabertia OTina, G. 
Kauzal (Austrah Vet. Jour., (JtS36), IIo, S, pp. In the course of 

the experimental work here reported, the author confirmed earlier findings that 
C. ovina may lead to serious intestinal derangement and interference with growth 
in lambs. 

“In the case of daily infestations with small numbers of larvae over a long 
peilod severity of the symptoms was not proportional to the rate of infesta¬ 
tion. Evidence was obtained that immature C. ovina ingest considerable quan¬ 
tities of blood- Effects which would probably have proved fatal were induced 
only on one case, where heavy infestation with C. ovina was superimposed on a 
preexisting infestation with TrieJiostrongyJus spp. It was not possible to set up 
other than light and fleeting infestations with the adult parasite, and factors 
other than those controlled in this experiment apiKjar necessary for the establish¬ 
ment of heavy infestations with the adult worm. The specific effects due to 
the adult parasite have, therefore, not been studied.*’ 

Salmonella ouderstcpoort: A new type of Salmonella from a sheep, 
M. ' W . Hennimg (Jour. Syg. [London], 36 {1936), No. if’^pp. 525 -^ 31 ). —^During 
the course of the investigation of Salmonella infection in animals in the Union 
of South Africa the author encountered two strains that had been isolated from 
sheep at Onderstepoort. The antigenic structure of one corresponded fully with 
that of 8 . iyphimurium, while the other was found to represent a now type 
imssessing serological characteristics not hitherto described, for which the name 
8 . onderstepoort is proposed. 

Studies in tick-borne fever of sheep.—Experiments on transmission 
and distribution of the disease, J. MacLeod {Parasitology, 28 {1936), No. 3, 
pp. 320^29). —^In continuation of the studies previously noted (B. S. B., 69, 
p. 590) it was found that female castor-bean ticks which feed on a sheep infec*lod 
with tick-borne fever are not capable of transmitting the infective agent to their 
progeny. “Only the nymphs and females, therefore, can be infective to sheep. 
In the case of an infective female, the infection may have been acquired (1) in 
the immediately preceding stage, or (2) in the larval stage, the iofective agent 
remaining in the tissues of the tick during the nymphal engorgement and subse¬ 
quent molt. This appears to occur irrespective of whether the host on which 
the nymph feeds is a susceptible or an insusceptible animal. 

“Ticks which have acquired infection are infective as soon after molting to 
the next stage as they are able to attach to hosts. Unfed ticks were not found 
to be infective after a period of about 14 mo. Infection is transmitted to the 
sheep in the course of the second day after attachment of infective nymphs. 
The disease may bo transmitted to sheep by inoculation of emulsions of Infective 
ticks, if these have been allowed to commence engorgement. The use of saline 
for such emulsions appears to be inadvisable.” 

The effect of carbon tetrachloride on sheep, H. G. Kennait {Austral. Vet. 
Jour., IS (1936), No. pp. 15Q-153). —In a study of the effect of the continuous 
administration of carbon tetrachloride to sheep in combating the liver fluke 
{Fasciola hepatica), experiments were conducted which have shown the adminis¬ 
tration of 1 ml or 5 ml at intervals of 2 weeks or 1 mo. for a period of 10 mo. 
to result in a satisfactory growth and without producing any recognizable ill 
effects. On post-morteu examination there was no evidence of any damage to 
the liver, and the flesh was not affected as regards toughness or palatability. 
Old fluke-free sheep drenched (1) fortnightly or (2) monthly with either 1 ml 
or 2 ml of carbon tetrachloride for 10 mo. suffered no ill effect, and on post¬ 
mortem examination no damage to liver could be detected. Pregnant ewes 
drenched monthly with 2 ml during the la.st 4 mo. of the gestation period, and 
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thereafter for another 4 mo., lambed and raised their lambs without showing 
any ill effects from the treatment. 

Medicinal treatment of trichostrongylosis: Iffficiency in lambs exposed 
to continnons infection, H. McL. Gosdon and 1. Oltjnies Boss (Austral, Vet. 
Jour., 12 (1936), No. S, pp. 111~-113, fig. 1). —^In the esperiments conducted, 
“slieep exposed to daily infection with 4,000 TricJiostrongylus si»p. did not de¬ 
velop trichostrongylosis and made satisfactory weight gains when treated with 
an appropriate dose of a 2-percent solution of copper sulfate and commercial 
nicotine sulfate. Sheep similarly exposed to infection, but treated with copper 
sulfate followed by tetrachlorethylene, appeared also to receive a high degree 
of protection. All sheep not treated medicinally with either of the above com¬ 
binations of drugs succumbed to trichostrongylosis in from 70 to 141 da^K 
Increasing the resistance of animals to CllostridiumJ ovitooficus does not modify 
the disease under experimental conditions.” 

A contribation to the study of brucelliasis of swine [trans. title], O. Psobqo, 
B. Hakdman, and J. Bifone (Folha Vet,, 1 (1936), No. 5, pp. Erlg. ahs., 

p. 79). —In the course of abattoir Inspection the authors have observed the pres¬ 
ence of nodular and caseous lesions in the spleen of swine without involvement 
of the lymphatic system as is observed in tubercular infection. Brucella 
agglutinins were found in two eases, and cultures of the germ were obtained 
from the spleen lesions. Twelve strains of B. suis were isolated from 50 cases, 
the typing of the organism having been made by the dye method. 

Serial passage of hog cholera virus in the guinea pig, ivith a resulting 
loss of virulence for the hog [trans. title], F. LeGhuiton, 0. Misxbai., and 
J. Dubbextil (Compt. Rend. Acad. Bd. [Purl^], 202 (1936), No. 1, pp. 96-^8, 
fig. 1). —^The hog cholera virus was passaged through guinea pigs by intrates- 
ticular inoculation. After a continued passage the virus became adapted to the 
guinea pig and lost most of its virulence for swine. 

Crystal-violet vaccine for the prevention of hog cholera*—^Progress re¬ 
port, 0. N, McBbtde and 0. G. Go£E (Jour. Amer. Vet. Med. Aesoo., 89 (1936), 
No. 6, pp. 652^63). —^In the work reported, 63 lots of vaccine were prepared 
with crystal violet dye by several methods and tested on a total of 271 pigs, 
the vaccine-treated pigs being exposed to hog cholera by virus injection. Of 
these, 266 proved to be adequately protected against hog cholera. The injection 
of virus caused a slight reaction in about 9 percent of the treated animals* 
This reaction, which occurred as a rule between the fourth and eighth days 
and lasted only 2 or 3 days, was followed by a quick return to normaL The 
reaction was usually so slight that it would have escaped notice in most cases 
but for the fact that each animal was carefully watched at feeding time. In 
one farm experiment in which 40 shotes weighing from 50 to 00 lb. were given 
10 cc each of vaccine, half of the herd having been exposed later by virus 
injection after the animals had attained a weight of from 200 to 250 lb., all 
were fi)und to be adequately protected against hog cholera. Prom 2 to 3 weeks 
se^ to he required for the immunity to become established. The duration 
of the immunity following vaccine treatment has not been established, but 
was found to be at least 6 mo. 

Resistance of the Berkjala breed of swine to hog cholera, M. Mascbobba 
and M. Mondokedo (Philippine Agr., 25 (1936), No. 3, pp. 21J^220, flgst 2 ).—^The 
origin of the Berkjala breed, a cross of the purebred Berkshire and the na¬ 
tive Jalajala breeds of swine, is discussed. In the building up of this breed 
of swine selection for resistance against disease was not overlookedi and it 
is believed that much progress in the development of a strain of pigs of high 
resistance against hog cholera has been shown by the data presented* 
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Plractical methods of control and eradication of Mdney-worm disease of 
swine, Z. de Jesus (Philippine Jour. Anim. Indus., 3 (1936), No. 4f PP> 295^05, 
fig. 1). —^Three practical methods of control and eradication of the kidney worm 
(Stephanurus dentatus Dies.) disease of swine are described and reported. 
Kidney worm-free pigs could be produced from infested sows by applying any 
one of the three methods described, thus eradicating the kidney worm in¬ 
festation among the first generation of pigs. 

“In order to avoid long exposure of the kidney worm-free pigs to the in¬ 
fested sows, after 8 weeks the litters should be separated; and, in order to 
prevent subseauent infection, the weanlings should be raised in uninfested hog 
pens and pastures. Kidney worm-free premises are either those which had 
not been previou^y occupied by any swine, had been only used by kidney worm- 
free pigs, or had been vacated for about 4 mo. In each of the three methods, 
strict observance of sanitation is imperative. . . . 

“Despite the fact that during the gestation period the sows were constantly 
exposed to infection, there was no case of intrauterine infection; showing 
that, if this mode of infection ever takes place in stephanuriasis, it may be 
only in very rare cases. In the control experiment where the suckling 
pigs were exposed to natural infection soon after birth, gravid female worms 
were found in the perirenal fat and the urine was positive for ova of kidney 
worm of pigs ranging in ages from 134 to 146 days. Hence, it is quite con¬ 
clusive that, due to the tenderness of the tissues of the suckling pigs, the de¬ 
velopment and the migration of the kidney worms in the bodies of the young 
hosts were faster than in older pigs. 

“In view of these findings, the fact is established that even pigs younger 
than 6 mo. old, when raised in infested hog pens without regard to sanita¬ 
tion, are as potentially dangerous as the older ones by acting as dissemina¬ 
tors of the eggs of kidney worm.” 

A list of 22 references is included. 

Habronemiasis, J. R. Undebwood (IWar Dept. TJ. fif.], Off. 8 urg. Gen., Vet. 
Bill., 30 (1936), No. 1, pp. 16-28).-—The author has found worms of the genus 
Edbranema to be common parasites of Army animals in the United States and 
in the Philippine Islands. It is pointed out that ‘^Edbronema larvae, long 
known to be associated with summer sores in Europe and South America, are 
the common cause of summer sores in the Philippine Islands and in Texas. 
Habronemic conjunctivitis of the horse occurs in the United States and in the 
Philippine Islands. MaJtronema larvae are capable of penetrating moistened, 
unbroken skin. Examination of the stomach contents of 181 horses and mules 
failed to confirm the theory that Halronema larvae reach the stomach through 
the swallowing of infested flies. Glycerin combined with fly repellents is 
effective in the treatment of cutaneous habronemiasis.” 

Mercuric chloride test for infectious anemia, J. D. DEEmccx ({War Dept. 
TJ. 8.1, Off. 8urg. Gen., Vet. Bui., 30 (1936), No. 3, pp. 197-199).—The author’s 
study leads him to doubt if the mercuric chloride test is of definite diagnostic 
value for infectious anemia of the horse. 

Equine infectious anemia in Kew England, R. A Kelseb ([War Dept. TJ. 8.1, 
Off. 8urg. Gen., Vet. Bui., SO (1936), No. 3, pp. 166-166).—Oases are here reported 
which ^ow that infectious anemia of horses has occurred and does occur in 
the New Eng^d States. 

Report of an ontbreaik of equine infectious anemia, with observations 
on blood changes, G. A Gsimn and C. P. Bbose (Jour. Amer. Vet. Med. Assoc., 
89 (1936), No. 6, pp. 664~6ff0, figs. 2).—Clinical observations and laboratory find¬ 
ings during a small outbreak of equine infectious anemia in New York State 
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are reported. Attentign is called to the fact that this disease is not always 
recognized and that it presents a serious problem to owners of large groups 
of horses. The changes in the blood and the time of their occurrence in r^ation 
to the elevation of temperature are reported upon. 

[Equine dhobie itch a symptom of filariasis], J. E. U[nderwooi)] ([TFor 
Dept U. 8.1, Off. 8urg, Gen., Vet Bui, 30 (1936), No. 1, pp. 7Jf-77, figs, g).— 
These notes supplement the previous data (E. S. E., 74, p. 699). 

Equine encephalomyelitis, J. D. Deeeick ({War Dept U. 8.1, Off. 8urg. Gen., 
Vet Bui, 30 (1936), No. 3, pp. 1^4-192). —Experimental studies and observations 
of virus-borne epizootic equine encephalomyelitis are outlined. These comprise 
observations of symptoms, macroscopic and microscopic pathology, transmission 
experiments, and attempts at immunization and therapy with antiserum. 

It is concluded that ^^the disease affects horses of all ages, regardless of 
physical condition. The virus is readily isolated from brains of affected horses 
before death, but appears in the blood stream only during the early febrile 
phase. Cultures from typical cases were sterile except for an occasional non¬ 
specific streptococcus. The symptoms are those of a progressive involvement of 
brain and spinal cord, usually of two types, the lethargic or excitable. Sub¬ 
cutaneous injections of virus did not result in consistent reproduction of the 
syndrome. Cisternal and epidural inoculations of spinal virus regularly repro¬ 
duced the specific disease.” 

A report is made of the preparation of vaccines after the methods of Laid- 
law-Dunkin and of Eolmer, and the simultaneous immunization of horses with 
specific antiserum and virus. 

Epizootic fox encephalitis.—Vn, The occurrence of the virus in the 
upper respiratory tract in natural and experimental infecttons, B. G. and 
B. B. Gbeen, W. E. Oahlson, and J. B. Shelungee (Amer. Jour. Hyg., 24 (1936), 
No. 1, pp. 57-7d, fige. S).—Further studies (B. S. E., 73, p. 244) have shown that 
**the virus of fox encephalitis can be identified in the upper respiratory tract 
by injection into foxes of filtered nasal washings. Using this technic, the 
natural spread of the disease was studied in a group of experimental red foxes. 
Following the initial spread of the infection, a second spread was occasioned 
by artificially increased contact. Subsequent to a closed serum-virus injection, 
the virus appeared in the upper respiratory tract of only those animals which 
developed delayed infections. All studies seem to show a high affinity of the 
vims for the upper respiratory tract. The specific inclusions of fox encephalitis 
were demonstrated in cells associated with the surface epithelium of the upper 
respiratory tract. In definite ulcers nearly all cells contained the inclusion 
bodies. It would seem evident that the upper respiratory tract is the portal 
of entry for the fox encephalitis virus, and that the virus gains entrance by 
direct involvement of surface cells. The development of virus in the upper 
respiratory tract after a closed intramuscular injection of the virus appears to 
be due to the involvement of surface epithelium as a part of the general infec¬ 
tion. It is indicated that persistence of the vims in the surface cells of the 
upper respiratory tract is responsible for the carrier state which has been 
obvious in epidemiological studies.” 

Diseases of poultry, with special reference to those occurring In Cyprus, 
E. Motiaj!7 Gambles (Cyprus Agr. Jour., 31 (1936), No. 1, pp. 13-19),—The more 
important diseases and parasites of poultry in Cyprus are briefly considered. 

The genus Capillaria Zeder 1800 [Nematoda, THchuroidea] and the 
capillarloses in poultry, J. F. T!rixeiba de Fseitas and J. Lins de Axmtupa 
(Eev. Dept Nac. Prod. Anim. IBrasiUl, 2 (1985), No. 4-B, pp. 311-384, figs. 49; 
Eng. ahs., p. 363). —This contribution includes descriptions and the synouynay 
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Of 10 species of Capillarla found in domestic fowl, a domestic host list, and a 
bibliography of 141 titles. 

IDaryngotracheltis, one of the poultry diseases previously called “roup”, 
T. G. Hungehfosd {Agr, Gass. N. S. Wales, 47 {1936), Nos. B, pp. IIB-II 4 , figs. B; 
S, pp. 163-^165, figs. 3; 4 , pp. BB3-^B6, figs. B).-—A summary of information is 
given on this disease of poultry, widespread in New South Wales and the 
cause of great economic loss. 

A study of transmissible fowl leukosis, O. Olson (Jour. Avier. Vet. Me 6 . 
Assoc., 89 (1936), No. 6 , pp. 681^-705, figs. 11).—The author found fowi leucosis 
to be transmissible to susceptible chickens by means of whole blood, blood 
plasma, and tissue emulsions. “The inciting agent remains viable in glycerin 
solution and is filtrable. The disease is not transmissible to ducks, geese, or 
turkeys. The disease produced by the inciting agent is manifest by certain 
specific pathologic changes in the erythrocytic and granulocytic hematopoietic 
tissues, and in most instances by the appearance of pathologic cells In the 
peripheral blood. The transmissible agent of fowl leucosis is not responsible for 
the conditions known as lymphocytoma or neurolymphomatosis gallinarum. 
The changes In the blood in transmissible fowl leucosis are variable quantita- 
tivdy and qualitath cly. Transfusions with chicken blood and oral administra¬ 
tion of arsenic in the form of Fowler's solution are of no avail In the treatment 
of the well established form of the disease.” 

PuUorum disease in captive quail, M. W. Kmmiix (Jour. Anier. Vet. Med. 
Assoc., 89 (1936), No. 6 , pp. 7l6t 717).—An investigation was made by the Florida 
Experiment Station of losses which m-curred throughout the 1936 growing season 
in young quail on a farm maintaining about 300 pairs of breeding birds. Cul¬ 
tures made from the organs of 2 of 5 affected quail chicks examined yi^ded a 
micro-organism having the characteristics of Sahnonella puUorum. The in¬ 
fection appeared to have been introduced to the premises of the farm by birds 
raised in captivity that had been received in March, the infection having been 
spread to a considerable extent by means of the iucnbators. It is pointed out 
that while it is unlikely that puUorum disease is of particular importance in 
wild quail at thi.N time, the release of pullorum-infected birds from quail farms 
is a potential menace to the future welfare of this game bird, particularly at 
this time, when the restocking of the wild supply is a conservation program of 
many States. 


AGBICX7LTTJML ElTGINEEBinO 

Report of the Chief of the Bui'eau of Agricultural Engineering, 1936, 
S. H. JIoCroby (U. S. Dept. Agr., Bur. Apr. Engin. Rpt., 1936, pp. 34).—The 
progress results of investigations of duty of water, evaporation, silt in streams, 
pnmping, underground storage, irrigation In the humid region, drainage of peat 
soils and sugarcane lands, curing concrete for resistance to alkali, fatm-operating 
efficiency, heating of ftirmhonses, potato storage, cotton, com, and sugar beet 
production machinery, combines for harvesting soybeans, a pyrethrum harvester, 
fertilizer-distributing machinery and practices, pest-control equipment, cotton 
gins, and drying seed cotton, conducted during the fiscal year 1936, are briefly 
presented. 

[Agricultural engineering investigations by the Colorado Station] (CoUh 
rado 8ta. Bpt. 1936, pp. B 4 , S5-Et, 58).—Progress results are briefly presented of 
investigations on sugar beet machinery* the design and development of irfiga- 
tion equipment, and irrigation water supply forecasting. 

[Agricultural engineering Investigations by the Texas Station], B. B. 
Dicksoi^, B, C. tANGLET, H. P, Smitb:, t>. T. ixixjomu, lb. ti. JtoiraiS, B. H, 
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Hendrickson, B. W. Baird, and P. L. Hopkins (Tesiaa 8ta. Bpt. 1935, pp. 63, 64, 
132-135, 152-158, 179-182, 199, 200). —The progress results are briefly presented 
of investigations on mechanical harvesting of cotton, mechanical snapping of 
cotton bolls, factors of efiSoiency in the distribution and placement of cotton¬ 
seed and fertilizer, calibration of cotton planters, planting of cottonseed at 
varying and uniform depths, run-off water losses in relation to crop production, 
and soil erosion control by agronomic and engmeering methods. 

Surface water supply of the United States, 1935, Parts 4, 7, 11, 13, 1 4- 
(U. 8. GeoL 8urvey, Water-Supply Papers 784 (1936), pp. 170, pi. 1; 787 (1936), 
pp. 150, pi. 1; 791 (1936), pp. 361, pi. 1; 793 (1936), pp 197, pi. 1; 794 (1936), 
pp. 167, pi. 1). —^These papers present the results of measurements of flow made 
on streams during the year ended September 30, 1935, No. 784 covering the 
St Lawi-ence Biver Basin; No. 787, the lower Missisitippi Biver Basin; No. 791, 
the Paciflc slope basins in California; No. 793, the Snake Biver Basin; and No. 
794, the Paciflc slope basins in Oregon and lower Columbia Biver Basin. 

Water levels and artesian pressure in observation wells in the United 
States in 1935, O. B. Metnzbb and L. K. Wenzel (U. 8. Geol. Survey, Water- 
Supply Paper 777 (1936), pp. Ill+268).--This report consists of a group of 
papers, prepared chiefly by members of the Geological Survey, relating for 
the most part to the work of the Geological Survey and cooperating Federal, 
State, county, and local agencies in obtaining records of water levels and 
artesian pressure in observation wells in 25 States and the Territory of Hawaii. 
It is planned to be the first of a series of annual reports on the fluctuations 
of the ground-water levels and artesian pressures in the United States. 

Artesian water in the Florida peninsula, Y. T. Stringvieid (U. 8. Geol. 
Survey, Water-Supply Paper 773-0 (1936), pp. JV+115+195, pis. 11, figs. 9 ).— 
This report is based on the results of a general survey, the essential data 
being presented largely in graphic form. 

Ground-water resources of Kleberg County, Texas, P, Livingston and T. W. 
Bridges (Up 8 . Geoh Survey, Water Supply Paper 773-D (1936), pp. 11+197-232, 
pis. 5, fig. 1). —^Thia report presents the results of an investigation of the geology 
and ground water resources of the area. 

ISflnipping a small irrigation pumping plant, W. B, Code (Colorado Stg. 
Bui. 433 (1936), pp. 55, tigs. Practical information of a technical character 
is presented on the subject, together with data on the cost of pumping. Ap¬ 
pendixes give data on the economical sizes of pipe and on pump selection. 

Application of rainfall intensity-frequency data, P. L, Tasnkll (Agr. 
Mngin., 17 (1936), No. 9, pp. 386,391, figs. 9),—This is a brief discussion from the 
U. S. P. A. Bureau of Agricultural Engineering. 

Subsoil waters of Newlands (Nev.) Fi^d Station, C. S. Scofield, O. L. 
Moon, and B, W. JCnight (U. 8. Dept. Agr., Tech. Bui. 533 (1936), pp. 31, fig. 1).— 
The purpose of this report is to discuss conditions in respect to the subsoil 
water that constitutes one of the features of the problem of crop productiou 
not only on the Newlands Field Station but elsewhere on the Newlands 
reclamation project The observations were made by means of a number 
of wells, 88 in all, comprised in 5 groups. The records include weekly observa¬ 
tions of elevation in the wells of some groups and monthly observations in the 
others. 

The saturated zone has a surface gradient to the south and east approxi¬ 
mately conformable to the ground surface and equivalent to approximately 
5 ft per mile. The mean annual range in elevation from the low of early 
spring to the high of midsummer is somewhat less than 3 ft The evi¬ 
dence of the water-elevation data indicates that the subsoil water is intercom¬ 
municating throughout the area of the field station, yet notwithstanding the 
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appreciable gradient of its surface there does not appear to be lateral movement 
in the mass at a measurable rate. 

The salinity of the subsoil water has been determined by samples from the 
wells taken monthly or less frequently throughout the year. There are pro¬ 
nounced diifferences in the salinity of the water obtained from the different 
wells, and in general these differences remain fairly constant. 

Changes in elevation of the subsoil water occur approximately simultaneously 
in adjacent wells, thus indicating hydrostatic intercommunication, but the 
persistent differences in salinity between adjacent wells indicate that there is 
a very slight general lateral movement of the water. 

Observations have been made also on the salinity of the irrigation water and 
on that of the water collected by an open drain contiguous to the station. 
These observations show that the mean concentration of the subsoil water is 
from five to six times as high as that of the irrigation water, while the 
concentration of the drainage water is intermediate between these two. 

Taken as a whole the evidence from these observations indicates (1) that 
the subsoil water is replenished in part by percolation from the unlined canals of 
the distribution system and in part by the downward percolation of the irriga¬ 
tion water applied to the land, and (2) that the lateral movement in the 
direction of the surface gradient of the saturated zone does not occur uniformly 
but rather through the more permeable sections of the subsoil. 

The hydrostatic readjustments by which the seasonal changes in elevation 
are kept uniform appear to be transmitted through or around the less permeable 
sections of the subsoil and to be accomplished with very little movement in 
the mass of the subsoil water. 

In some areas of the station the salinity and the boron content of the 
subsoil are so high as to retard or even to inhibit the growth of crop plants 
when this water invades the root zone of the soil. 

Watershed and hydrologic studies in soil conservation, C. E. Ramiseb (Apr. 
Engin,, 11 {19S6), No, 9, pp. 873-876^ figs, S).—This is a brief discussion of these 
studies as they are being carried on by the IT. S. D. A. Soil Conservation Service. 
Their objectives are (1) to determine the effect of erosion control practices 
and land use upon the conservation of water for agricultural purposes, such 
as irrigation and domestic farm supplies, and for public utility purposes, such 
as water power and urban water supplies; (2) to determine the effect of 
erosion control practices and land use upon the control of floods that destroy 
crops, damage soil fertility on agricultural bottom lands, and cause damage to 
or destruction of municipal property; and (Z) to determine the rates and 
amounts of run-off and eroded soil material from rains of different amounts 
and intensities for use in the economic design of erosion control and flood 
control structures. This information will also be of value in determining to 
what extent eroded material can be prevented from entering and reducing the 
capacity of drainage channels and reservoirs by the application of proper land 
use and erosion control practices. 

Sheet erosion studies on Cecil day, E. G. Diseker and R. E. Yodeb (Alabama 
Eta, Bui, 24 s (1936), pp, 52, figs, S).—This bulletin presents the results of 6 
years’ experimentation on the measurement and control of the dieet erosion 
process on Cecil clay. Its purpose is to present methods and procedure by 
which some of the basic principles involved in sheet erosion control may be 
analyzed and to apply these principles to Cecil day. A set of 10 controlled 
plats, each 15 by 50 ft., was used, with two plats located on each of a 0, 5,10, 
35, and 20 percent dope. Experiments were conducted under wide variation of 
soil condition and vegetative cover. 
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The moisture content of the soil influenced the rate and extent of absorption 
and hence influenced run-off and soil movement during any given rain. A large 
portion of seasonal erosion losses invariably resulted from a few heavy rains 
which occurred when the soil was approximately saturated. 

BainfaU intensity was more important than the quantity of rainfall in de¬ 
termining the amount of erosion when other conditions were held constant and 
when the rate of rainfall exceeded the rate of infiltration to an extent 
that appreciable run-off occurred. With a given intensity of rainfall, the 
greater the duration the greater the soil losses. Losses from intermittent rains 
of a given quantity were decidedly less than those from rains of continued 
duration, provided the rate of rainfall exceeded the rate of absorption. This 
was due to the inability of the soil to absorb the quantity of water during a 
given time. The exception to this was on smooth fallow, in which case the 
soil losses per unit of run-off decreased because the loose or slaked soil was 
readily carried off by the first part of the rain. 

Pulverization and tillage practices which increased the rate and amount of 
absorption were very effective in controlling sheet erosion, provided the rate 
and amount of rainfall did not exceed the rate and amount of absorption. 
When the rate of rainfall greatly exceeded the rate of infiltration, excessive 
soil losses usually resulted from such tillage practices. 

Aggregate analysis of sediments eroded from Cecil clay under a wide variety 
of conditions showed that the unit particles involved in the sheet erosion 
process, in the case of structural soils, were aggregates rather than textural 
separates. In general, soil material is moved layer by layer in the sheet 
erosion process. The relative loss of colloidal material may be excessive under 
a condition or combination of conditions which results in small quantities of 
run-off or in run-off of low velocity, or both. 

Winter cover crops and other vegetative control measures functioned in re¬ 
ducing iflieet erosion losses and soil movements by (1) filtering out the large 
soil particles and water stable aggregates, (2) decreasing the quantity of run¬ 
off, (3) decreasing the velocity of run-off, (4) minimizing the turbulence of 
run-off and hence lessening the abrasive or di^rsive action of sediment-loaded 
water, and (5) by decreasing the mechanical dispersive action of beating 
rainfhlL 

AnTiimi soil losses from land continuously in cotton were reduced to about 
one-half by the use of vetch as a winter cover crop. Bye, used as a winter 
cover crop, was nearly as effective as vetch in reducing erosion losses. Various 
width strips of soil-conserving crops were effective in reducing erosion and in 
decreasing the distance of soil movement on between-terrace slopes. It seems 
that if strip cropping is practiced, it should be used as a supplement to terraces 
rather than as a substitute for terraces. 

Contoured, row-crop plantings had a pronounced soil- and water-saving ability 
when compared to slope plantings. The amount of soil eroded from slope- 
planted cotton was about twice as much as that from contour-planted cotton. 

Erosion losses increased with increased slope under all conditions studied. 
The so-called “critical slope” or point above which a given soil cannot be 
cropped without excessive erosion losses is more dependent upon such factors 
as plant coverage and tillage practices than on topography itself. 

Gondyitions influendiig erosion on the Boise River watershed, F. G. Bxnsjxm 
(U. 8 , Dept. Agr., Tech. Bui. 528 (1956), pp. $2, figs. This bulletin presents 
an analysis of the data collected during an intensive survey of erosion and 
related factors on the most seriously affected parts of the drainage within 
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th© Bois© National Forest for use as a guide in plauning protection and xnauago- 
ment of this and other watershed areas where similar conditions prevail. 

With other factors equal, the amount and severity of the erosion was found 
to vary directly with gradient. Actually, however, tlie erosion increased as 
the gradient increased only up to approximately 35 percent; beyond this point, 
because other factors are not equal on steeper areas, the erosion decreases. On 
the steeper slopes, these factors, chiefly lighter grazing by livestock, are suffi¬ 
ciently powerful to reverse completely the trend toward increased erosion 'with 
increased gradient. 

The causes of erosion were found to be most operative on southerly aspects. 
On northerly ei^osures, differences in temperature and moisture conditions 
gradually have brought about a vegetation cover which is more effective in its 
ability to hold tbo soil and prevent erosion. This vegetation in turn, and to 
a greater extent than on southerly aspects, has improved soil conditions through 
additions to the litter and organic matter. Moreover, the maintenance of these 
improved conditions on northerly aspects has been favored by lighter rodent 
infestations and less use by livestock. 

Serious losses of the topsoil have occurred over extensive areas. With their 
normally coarse texture and comparative lack of binding properties, even the 
soils where this top laj’er can still be found erode easily. The loss of litter 
and organic matter through the removal of the top layer has still further 
reduced the soiVs resistance to erosion and therefore has aggravated the effect 
of the factors of steepness, scant vegetation, rodent infestation, and over- 
grazing. 

Brosion conditions differ sharply on the various range types. The weed and 
grass types in particular have suffered severely, and even in the sagebrush, 
browse, and timber types much damage has been done. The more seriously 
eroded types are those whose soil conditions have been the most disturbed 
by rodents and grazing. 

A vegetation cover of less than 30 percent appears to have little appreciable 
effect in retarding erosion. This scant cover is found on more than one-half 
of the watershed. As the density of the vegetation increases above 30 percent 
the erosion rapidly decreases, and apparently a cover of 40 percent is suffi- 
fient to prevent gully erosion under normal conditions of grazing use. 

Rodents have partially deplote<l the vegetation and distux'bed the soil over 
four-flfths of the area studied. In addition, their effect upon erosion has 
probably been increased by their habits of concentration on southerly expo¬ 
sures and other areas which are heavily grazed by livestock. 

The erosion was found to vaiy directly with the degree to which the vege¬ 
tation cover has been depleted and the sui-face conditions disturbed by the 
grazing of livestock. Almost without exception, the areas which have been 
grazed most heavily are examples of the most severe erosion. On an area 
with the steep slopes, loose, coarse soil, and scant vegetation characteristic of 
this watershed, the degree of use by livestock appears to he of far more impor¬ 
tance in its effect upon erosion than any other of the factors studied. 

The use of hlnegrass sod in the control of soil erosion, R. B. Uhiax^d (U. 8 . 

Agr.^ Fm-mers* BtiL 1760 {1966), pp, figs, 9 ).—^Xhis supersedes 

Leaflet 82 (E. S. B., 66, p. 672), and is designed to further familiarize farmers 
with the various ways in which bluegrass may be used as a means of gully 
control 

New dev^opxnents in terracing in the Southeast, M. L. NiCBOns (Agr. 
Engirt,, 17 (1938), No. 9, pp, 893, 3d4).^In a brief contribution from the U. S. P, A. 
Soil Conservation Service a summary of observations is given to indicate trends 
in engineering practice in soil erosion control in the Southeast It is pointed 
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out that the general trend of this development is toward a coordinated program 
in Which terracing is an important part 

A method of measuring acres per mile of terrace and total acres benefited* 
V. R. Hillman {Agr, Engin,, 17 {1936), No, 9, pp. 395, 408)-—This paper from 
the U. S. D, A. Soil Conservation Service describes a method of determining 
both the acres per mile of terrace and the actual area benefited by any number 
and length of terraces in a field or in a system of parallel terraces. 

Determining the percentage of moisture in soil samples without drying* 
K. B. Baueb (A. S. T, M, [Amer, 8oc, Testing Matev\aW\ Bui, 81 {1936), pp, 10, 
It, IS, figs, 2).—^This paper is a report of efforts made at the University of 
Illinois to adapt procedure for the determination of the constituents of freshly 
made concrete to the determination of the moisture content of soils. It 
esiplains briefly the theory involved, describes the equipment and test procedurej 
and gives the results of tests and check tests of oven-dried samples. 

Bepresentihg the distribution of ground stresses, K. Bosches {A, 8, T, M, 
lAmer, Boc, Testing Materials) Bui. 81 (1936), pp. 12, IS, figs, d).—This is a 
brief description of a method recently dev^oped in Austria that enables 
representation of the distribution of stress in homogeneous masses of sand in 
a simple manner. The results have application to all soil dynamics work. 

Control of high soil temperature, (1. B. P. Ssiith {Agr, Engin., 17 (19S6), 
No, 9, ppk S8S-S85, figs. 7 ),—^This is a contribution from the Arizona BSsperiment 
Station relating to the development of methods for the control of high soil 
temperatures in the hot semiarid regions. 

It was found that the cooling of the soil is due primarily to the evapora* 
tion of water on or near the soil surface. Apparently the initial temperature 
of the irrigation water Is a minor factor. For comparison with the method 
of frequent irrigations, preliminary trials of other methods of soil cooliilg were 
conducted. A gray tar paper appeared to have no effect, and a loose earth 
mulch had very little effect. A mulch of alfalfa straw lowered the tempera¬ 
ture 5® until the next irrigation, after which the advantage was only about 2®. 
Data obtained from four plats of 89 nursery trees each showed that soil under 
roofing paper was the hottest and soil under dry straw muldi was the coolest 
The minimum daily temperature at 1 ft depth occurred at noon. 

Oiled-gravel roads of Colorado, B. B. House {Colorado 8ta. Bui. 426 {19S6), 
pp, 29, pi, 1, figs, S ),—^From several years’ e3q)erimentatlon it has been found 
that conditions necessary for first-class oiled roads are (1) a well-compacted, 
ary BUhgrade, (2) adequate drainage, and (3) even distribution of oil through¬ 
out the matrix. To accomplish the last, the use of mixing ma<diines in which 
the oil is under constant control is considered essential. Water in the aggre^ 
gate up to 6 percent improves the matrix and provides a stronger and better wear¬ 
ing road surface if the materials are well mixed. A fine material m the a^e*- 
gate is considered to be of special importance and should amount to not less 
than 10 percent 

Formulas from various sources for mixes are presented and discussed. 

Public Roads, t^ovember 1936] (U. 8 , Dept, Agr., PuUio Roads, 17 {1936), 
No. 9, pp. 203-221+11), figs. Id).—This number of this periodical contains data 
on the status of various highway projects as of October 31,1936, aiid an article 
entitled The New York Financial Survey, by B. 0. Paddock (pp. 203-218). 

Gasoline and alcohol>‘gasoline blends, L. T. Bbown and L. M. CRBXSfENSEN 
(Indus, and Engin. Chem., 28 (1936), No. 6, pp. 650-652, figS. 7; also in Proceed- 
ings of the Second Dearhom Conference of AgrUmlture, Industry, and Science, 
Dearhom, SiiCh,, 1936* Dearbom: Farm Chemnrgio CouncU, 1936, pp. $98-403, 
fids, are repotted whieh Were conducted at the Xowa Bxperlmsii.t Sta¬ 

tion with gasoline and a btend oefitaising 10 percent of ethand and 90 percent 
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of the same gasoline. The tests were conducted with a siz>cylinder truck 
or bus engine of 4-in. bore and 5-in. stroke, developing its maximum power at 
about 2,300 r. p. m. The compression ratio was 4.85:1. The gasoline used 
was a 65-66 octane rating regular grade gasoline. 

Less cooling water was required with the blend than with the gasoline as 
the fuel to maintain an outlet temperature of 150® F. There was no significant 
difference in the temperatures in other parts of the engine in shitting from one 
fu^ to the other. The air-fuel ratio with a given speed, throttle opening, and 
carburetor jet was practically identical with the two fuels. The ratio with the 
blend was ^ghtly lower with the 0.056-in. jet and slightly higher with the 
0.068-in. jet In effect, the substitution of the blend resulted in a mixture 
ratio slightly weaker than that obtained with gasoline under the same 
conditions. 

The air-fuel ratios varied from 11-1 to 16-1. Within this range the power 
output is ordinarily increased by a decrease in the air-fuel ratio. Except at 
the higher speeds and with the highest air-fuel ratios, the blend gave a greater 
power output than did the gasoline. This result was obtained in spite of the 
fact that the mixture ratio was, in effect, smaller with the gasoline. 

The blend gave appreciably less carbon monoxide under a given set of con¬ 
ditions than did the gasoline, but there was no definite ratio. In general, the 
decrease in carbon monoxide production could be accounted for on the basis 
of the difference in oxygen requirements of the two fuels. That is, if the 
two fuels were used with mixture ratios containing the same ratio of oxygen 
required to oxygen present, the carbon monoxide content of the exhaust gas 
would be the same for the two fu^. 

The r^tive power output with the gasoline and the blond was affected by 
air-fudl ratio and engine speed, whereas the throttle position apparently had 
little or no influence upon the relative values. With the highest air-fuel ratios 
(15 or 16:1) and the higher engine sx>eeds (1,600 to 2,000 r. p. m.) the blend 
was inferior to gasoline, but with the lower air-fuel ratios, and particularly at 
low engine speeds, the blend gave the greater power output 

In general, the blend was favored by low air-fu^ ratio, low engine speed, and 
small throttle opening. There was no single relation between the relative 
spectfic fuel consumptions with the two fuels. 

The data indicate that the carburetor setting with the gasoline and the 
10-percent blend ^onld be the same for satisfactory practical operation. 
Operations at low speed and at part throttle were particularly favorable as 
regards comparative advantage of the blend over gasoline, under which condi¬ 
tions the 10-percent alcohol blend gave dightly greater power output, appre¬ 
ciably lower specific fuel consumption, and a 30 to 50 percent lower carbon 
monoxide production than was obtained with the gasoline alone. 

Calibration of cotton planting mechanisms, H. P. Shith and M. H. Bxbom; 
(Texas 8ta, But 526 (1986), pp. 32, figs. ^).—Tests were made on c^l-drop and 
picker-whed drop cotton planting mechanisms to determine the quantity of 
cottonseed planted per acre and the percentage of seed hulled in passing through 
the different types of planting mechanisms. 

The smallest number of cottonseed dropped per acre by the cell-drop plant¬ 
ing mechanisms tested was 89,776 at low-plate speed, while the largest number 
was 254^724 seed at high-ifiate speed. This is equivalent to 8.61 and 55.16 lb., 
or approximate 0.25 and 1.75 bu., per acre. 

Picker-whe^ drop planting mechanisms had a wider spread than the c^-drop 
planting mechanisms between the minimum and maximum quantities of seed 
dropped, ranging from 33,996 to 549,064 seed per acre. The equivalent in pounds 
is 7.36 and 118.87, or approximate 0.25 and 3.5 bu. per aera 
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The size of the seed materially influenced the quantity of seed dropped. 
When the same plates and speeds were used to drop medium-sized Truitt cot¬ 
tonseed, from 47,569 to 87,013 more seed were planted per acre than with the 
larger-sized Ducona seed. Seed dropped by picker-wheel drop mechanisms 
ranged from 43,085 to 151,068 more medium-sized Truitt seed than large Ducona 
seed per acre. 

The percentage of seed huUed by cell-drop planting mechanisms ranged from 
0.001 to 1.47 percent. The highest percentage of seed hulled by picker-wheel 
drop planting mechanisms was 0.46 percent. 

If 70 percent of the smallest and largest number of seed dropped by ceU-drop 
planting mechanisms germinated, the number of plants obtained would range 
from approximat^y 2 to 12 per foot To obtain a perfect stand of 14,520 
plants per acre, from 1 to 11 plants per foot would have to be thinned out. 
The number of plants per foot for picker-wheel drop mechanisms ranged from 
2 to 27, requiring the removal of from 1 to 26 plants per foot to leave 1 plant 
per foot. 

Rubber as a protective device on concave teeth for threshing seed beans, 
B. L. Wade and W. J. Zaijmeyeb {Jour. Amer. 8oo. Agron., 28 (19S6), No. 9, 
pp. 72S-726). —^Investigations conducted at Gre^ey, Colo., by the U. S. D. A, 
Bureau of Plant Industry for only two seasons and two varietal types of beans 
indicate that in some cases rubber on the concave teeth may give some slight 
protection, but probably not enough to justify the expenditure of time necessary 
to equip the thresher. It is deemed more important to control the cylinder 
speed of the machine, as well as the distance through which the beans fhJl 
after leaving the cylinders and the hardness of the surface upon which they 
drop. 

The precooling of fresh fruit, T. B. Hxenton and K. I. Fawcett {Agr. Engin., 
17 {1986)j No. 9, pp. 877, 878, 882, figs. 5).—-In studies conducted by the Indiana 
Esperiment Station cars of strawberries, peadies, and cantaloups from which 
the field heat had been partially removed and similar check cars without pre¬ 
cooling were followed to market destination. Observations of precooled and 
nonprecooled cars of cantaloups shipped a distance of 500 miles revealed that 
the precooled ones on the top of the load ripened more slowly than did those 
not precooled. The fastest rate of cooling cantaloups was obtained by using 
two 18-in. disk fans to distribute the cold air. It was found that the container 
in which the produce is shipped may directly affect the rate of precooling. It 
appears that if peaches are to be precooled in a reasonable length of time the 
ba^ets, pads, and paper liners must be constructed to allow a greater passage 
of air than is now possible. 

Chopping and storing alfalfa hay, T. B. Hienton and X H. Bjlton (InMana 
Sta. Circ. 221 (1986), pp. 4, figs. 2). —^Practical information is presented. 

The storage of com fodder or stover, B. A. Sxlves {Agr. Engin., 17 (1986), 
No. 9, pp. 892, 894, fig. 1). —^In a brief contribution from the Ohio Experiment 
Station practical information is presented on the chopping of com fodder and 
stover for mow storage. In studies made of the behavior of the chopped material 
in storage peak temperatures occurred approximately on the third and fourth 
days after the material was placed in the mow. These results in general were 
si m ilar to those obtained with chopped hay. Following this peak the tempera¬ 
ture began to drop slowly, with intermittent rises occurring at various times. 
At the end of 2 ma a slight coat of mold had formed on top and around the 
eaposed sides of the pile. B^ow the layer of mold there was no evidence of 
spoilage. 

Rules for the aeration of silos [trans. title], M. B. Legenube (G^nde Rural d 
Elect. Rurale, 29 {1986), Sept., p. SO, fig. 1). —^In this contribution the term silo 
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is used to indicate a grain storage. On that basis graphic data are presented 
indicating the proper ventilation of grain storages for difterent conditions of 
humidity and conditions of grain in France. 

Adobe constiOLCtion, H. G. Schwaubn i^Agr. Engin,, 17 (1936), No, 9, pp. 587- 
389, figs. 2).—In a contribution from the Arizona Experiment Station data on 
adobe construction in Arizona are presented, with particular reference to the 
influence of semiarid conditions. 

Oil burners for home heating, A. H. Sknnuk (17. H. Dept, Agr, Giro, 406 
(1936), pp. 21, figs, IS).—This circular is a revision of and supersc^des Circular 
405 (B. S. K., 50, p. 598), and i-elates only to power-operated types of oil 
burners. Practical information of a tecliincal clniractt^r is presented. 

Solar energy and its use for beating water in California, F, A. Sbooks 
(California Bta, Bui, 60> (1936). pp. 6i, figs. 29).—This bulletin presents a 
technical analysis of the subject and reports the results of investigations 
on water temperatures and the rate of beating water in different solar beating 
systems. 

It was found that enclosed SlO-gaL hot-water boilers with glass covers can 
be used as solar heaters without pipe-absorber coils and will furnish two or 
three hot sliowers per tank in the late afternoon or evening of bright sunshiny 
days. These bink absorbers do not keep their high temperatures over night 
and are not a satisfactory means of obtaining hot water for washing clothes. 

The glass area of the ordinary pipe-coil absorber should be about as large 
in square feet as the number of gallons of storage-tank capacity. The 0.76-in» 
pipes are conveniently spaced about 2.75 or 3 in. center to center and usually 
should be arranged in parallel circuits to avoid excessive temperature rise. 
The length of single pipe of about 70 to 100 ft. when the absorber discharges 
into the storage tank about 7 ft^ above the center of the absorber gives over 
30® F. temperature rise, which is adequate. When the tank inlet is lowei* 
the single-pipe length should be reduced in pf<^ortion. 

The insulated storage tank used with regular pipe-coil absorbers should 
have a capacity equal to the whole day’s hot water demand, because about half 
of the hot water is often used after sunset and, about half is often needed 
early in the morning before the sunshine has time to heat much water. 

To insure a constant supply of hot water regardless of the weather, the 
hot outlet pipe from the solar-heater storage tank can be conneeted to the 
c*old inlet of an automatic auxiliary heater. Then if the solar-heated water 
is not up to thermostat-control temperature the automatic heater will operate 
to raise the temperature to the desired point. When there is good suni^ine 
the water entering the automatic heater whenever a faucet is opened will 
already be hot enough, and the auxiliary heater need not operate* 

Industrial wastes in New Jersey, W. ItT7i)0iJB*s and L* B. SmeiER (New Jersey 
8 fas, BUI, 610 (1936), pp. 22). —^The results of an industrial waste survey cover¬ 
ing the more highly industrialized areas of New Jersey are briefly summarized. 
The nunaber of industries visited amounted to 1,792, and definite waste infor¬ 
mation was obtained from 1,213 industries. Since many industries were dupli* 
cated, samples of 401 were obtained, 251 of which were completely analyzed 
and 150 partly analyzed for confirmation. The water consumption from which 
the samples were collected amounted to 54.000,000 gal. a day, and the liquid 
wastes discharged amounted to 43,651,000 gal. a day. 

The quantity of wet suspended solids (5 percent) produced by the ludustries 
amounts to 700,000 tons a year as compared to 900,000 tons of sewage solids* 
The settleable solids, effective in sludge bank formation, amount to nearly 
lOOfiOO toss as compared With about 450}000 tons of seWage slUdgo. On the 
basis of oxy g en constiinptidil thh estimated population equlvaltots fOf the 
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(luBtries in the State amount to over 3,000,000, or as much as two-thirds of the 
total domestic waste produced by the entire population of the State. The waste 
of the different industries varies considerably in solids production and oxygen 
demand. The oxygen requirements of the waste produced i)er employee by 
the different industries were from 2.9 to 470 times greater than the oxygen 
demand requirements of the sewage of one person, and the suspended solids 
produced for each employee was from 2.4 to 181 times greater than the sus¬ 
pended solids produced per person as domestic sewage. 

AGEICniLTTrilAI. ECONOMICS 

[Papers and notes on agricultural economics] (Jour. Farm Econ,, 18 (1936), 
No, VP» 6Ji5-170, figs, 7), —^Papers are included as follows: The Italian “Battle 
of Wheat”, by C. T. Schmidt (pp. 645-656). The Need for “Generalists”, by 
A. G. BlacE (pp. 657-661); Bural Cooperative Credit Unions, by E. C. Johnson 
(pp. 662-672); Our Farm Credit System, by H. H. Preston (pi). 673-684); 
How Hogs Are Transported to Market in the Com Belt, by K. BJorka (pp. 685- 
604); Interrelationships of Livestock Production and Cropping Systems on 
Iowa Farms, by W. W. Wilcox (pp. 695-705); Monthly poultry Costs and 
Returns, by K. T. Wright (pp. 706-710); Some Problems of County Govern¬ 
ment, by M. P. Catherwood (pp. 711-723); Farm Liind Values as Affected by 
Road Type and Distance, by C. L. Stewart (pp. 724r-735); and Technical Con¬ 
ditions Are Important Factors in Short-Time Movements of Wheat Prices, by 
H. S. Irwin (pp. 736-742). 

Notes as follows are also included: Combination of Factors of Different 
Efficiency, by W, C. Waite (pp. 743-745); The National Income, and What Do 
We Know About It? by O- C. Stine (pp. 745-747); The Need for Area Index 
Numbers, by J. D. and G. Black (pp. 748-750); Farm Management Rosearch 
and Changing Price Relationships, by J. 0. Bottom (pp. 750-755); Do Present 
Trends in tlie Teaching of Economics Jeopardize the Future Value of Research? 
by D. N. Donaldson (pp. 755-758); Some Effects of Maintaining Retail Prices 
of Whole Milk at Artificial Levels, by J. T. Palmer (pp. 759-761 ); Tlie Relation 
of AAA Reductions to Gold Prices and Purchasing Power of Cotton, by P. A. 
Eke (pp. 761-765); The Cost of Terracing Farm Land Cooperatively, by G. H. 
Ward (pp, 765-768); and The Grain Monot)oly in Czechoslovakia, by S. 
Bordaevski (pp. 768-770). 

Report of the Chief of the Bureau of Agricultural Economics, 1936, 
A. G, BiACX (U. S. Dept, Agr„ Bur. Agr. Econ. Rpt., 1936, pp, 22).—Data are 
reported on the agricultural balance, recent trends in farm income, and the 
farm real estate situation. 

[TnvestigatiQUs of agricultural economics by the Ohio Station] (Ohio 8ta. 
Bhno. Bui, 183 (1936), pp, 149--142).—Tbe table of index numbers of production, 
prices, and income, by J. I. Falconer (E. S. B., 76, p. 259) is brought down 
through August 1936. An article by H. R. Moore on The Farm Foreclosure 
Situation includes tables showing the mimbor of foreclosures, acreage, amoiinl 
of judgments, and valuation and sales consideration for lauds by semiannual 
periods July 1933 to June 1936, and the number, total, and per thousand farms 
of farm foreclosures and voluntary assignments to financial institutions in lieu 
of foreclosure in Greene, Putman, and Union Counties by years 1925 to 1936 
and from January to June 1935 and 1936. 

Current Farm Economics, Ohlahoma* [December 1936] (Oklahoma 8ta., 
Cur. Farm Econ-, 9 (1936), No- 6, pp- 19ft--U0, figs. 2).—^Included in addition to 
the usual tables of index numbers are articles on Outlook for Demand and 
Prices of Farm Products in 1937, by T. R. Hedges (pp. 128-131); Oklahoma 
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Farmers* Becommended Adjustments in Their Farm Organizations to Con¬ 
serve Soil Fertility and Control Erosion, by H. A. Miles (pp. 131-133); Some 
Trends in the Farm Mortgage Credit Problem, by O. D. Duncan (pp. 137-142); 
and A Study of Man Labor Requirements on Garfield County Farms, by P. 
Nelson and E. A. Tucker (pp. 142-147). 

[Investigations in agricultural economics by the Texas Station, 1934--35] 
(Texas 8ta, Bpt. 1935, pp. 10, 11, i07-lld).—Results of investigations not pre¬ 
viously noted are reported on the organization and management of farms in 
the high plains cotton area of the State, by C. A. Bonnen, in cooperation with 
the Bureau of Agricultural Economics, TJ. S. D. A.; on quality as a factor in 
the marketing of vegetables in the lower Rio Grande Valley, by W. E. Paulson; 
and on costs and services of local government in the State, by L. P. Gabbard 
and H. C. Bradshaw. 

Land systems and land policies in Nebraska, A. E. Sheldon (Nebr. State 
Sist. Soc. Tub., m (1930), pp. ZF/+5S3, ipU. 3, figs. d3]).—This is a history of 
Nebraska land—public domain and private property—^from the aboriginal 
period to 1936. “Nebraska land history exemplifies and illustrates, in con¬ 
spicuous degree, the results of past and present land systems in the United 
States of America.” The more important data are incinded under the following 
chapter headings: Indian land tenure and its extinction; the preemption and 
land warrants period, 1854-63; homestead, railroad land grant, and agricultural 
scrip period, 1863-72; the land “boom** period, 1873-91; new land policies, 
1891-1902; reclamation and Kinkaid homestead period, 1902-32; westward 
extension of farming; the conflict between the cattlemen and the grangers; 
national politics and Nebraska land frauds; Indian reservation lands; State 
lands; mortgages and lands; results of land policies in Nebraska; new land 
policies, Nebraska and national; and a final survey. 

An economic study of land utilization in Chenango County, New York, 
H. S. Tvlee (INew York] Cornell Sta. Bui. 654 (1936), pp. 63, figs. 18, map 1 ).— 
This bulletin is the sixth in the series previously noted (E. S. R., 75, p. 861). 

The area and its agriculture are described. The lands of the county are 
classified according to intensity of present and probable future use, and the 
land use, soils, real estate values, etc., are noted and comparisons made of 
farm businesses on the different classes of land. The development of roads, 
rural mail delivery service, rural electrification, and reforestation are also 
discussed. 

Land in class I comprises about 28 percent and that in class II about 17 
percent of the area of the county, and in general is better adapted to forestry 
and recreational uses than to agriculture. About 54 ])ercent is in land 
classes III, IV, and V, and probably will remain permanently in agriculture. 
Approximately 75 percent of the area of land class I and more than 40 percent 
of that of land class II is idle or in woods. In the higher land classes, a 
relatively large percentage is in intertilled crops and legume hays. About 
10 percent of the soils in the county are valley and intermediate soils, and 
mostly well adapted to the production of intensive crops. The large area 
of upland soils supports a less intensive type of farming. 

An analysis of 619 labor-income records showed that the average farm busi¬ 
ness in the higher land classes was larger and more efficient. Pull value 
per acre of land and buildings ranged from $8 in land class I to $57 in 
land class V. Towns with a high average land class tended also to have 
high values per acre for land and buildings in each land class. 

In 1933, about 401 miles of road or approximately one-fourth of the road 
mileage in the county, had been hard-surfaced. An additional 115 miles had 
been sub-based. It is suggested that about 325 more miles be improved as 
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hard roads. “If these were constructed, most of the farms and rural resi¬ 
dences in land classes III, IV, and V would be on hard roads. About 500 miles 
of road will be needed only for forest and recreational travel if land classes 
I and II are reforested. Bural mail carriers travel almost 50 percent of the 
mileage of usable roads and serve about 60 percent of all occupied farms 
and 75 percent of all occupied rural residences in the county. In land 
classes I and II, 43 percent of the farms had rural delivery, as compared 
with 67 percent in land classes III to V. ... . 

“Approximately 30 percent of tlie farms and 40 percent of the rural resi¬ 
dences in land classes III, IV, and V were connected to electric distribution 
lines in 1933. It took about 280 miles of line to supply this service. About 
505 miles of extensions have been suggested to make service available to all 
farms and rural residences in land classes III, IV, and V.” 

On January 1, 1936, about 48,500 acres in the county had been purchased 
or were under contract by the State for reforestation purposes. 

English farming* past and present, Lokd Ebitle (London and New York: 
Longmans, Green Co., [193d], 5. ed., pp. XVI-^SSS, flff- I).—This is a new 
edition of the work previously noted (E. S. R., 57, p. 885), edited by A. D. 
Hall. The history of tithes has been brought down to the present time. The 
chapters on adversity, 1874r-1912, uncertainty, and peacetime farming, 1919-27, 
have been rewritten or replaced by chapters on the great depression and re¬ 
covery, 1874-1912, agricultural legislation since the war, small holdings, educa¬ 
tion and research, and technical progress since the war. The data included 
in the appendixes on agricultural population, imports of food, and agricultural 
statistics have been brought down through 1931, 1935, and 1935, respectively, 
and a table has been added showing the annual index numbers, 1910-35, of 
wholesale prices of all articles and prices of agricultural produce, feeding 
stuffs, and fertilizers. 

A statistical study of commercial egg production in Delaware, R. O. 
Bausman (Delaware 8ta. Bui, 20S (1936), pp. 79, figs, Sd).--This study was 
made to determine the uneconomical practices and systems of poultry manage¬ 
ment, with a view to assisting poultrymen in supplanting such practices. 
Records covering the year ended September 80 were obtained from poultry 
farms in the 3 largest commercial egg-producing areas in the State, there 
being 115 records in 1931 and 1933, and 114 in 1932. Records of approximately 
100 poultry farms for a period of 3 yr. were also made available by the ex¬ 
tension service of the University of Delaware. Data as to prices of eggs, trends 
of egg production, etc., vrere obtained from the publishers of The Producers’ 
Price-Current, the Bureau of Agricultural Economics, U. S. D. A., and the 
Federal Bureau of the Census. 

The development and economic position of the poultry industry in the State 
is described, and analysis is made of the effects on egg production and the 
costs of production of various factors. Some of the findings were as follows: 

Delaware farmers receive from approximately 6 to 10 ct. per dozen more 
for eggs than do Iowa farmers. An increase of 100 layers per flock reduced the 
cost of egg production 1 ct. per dozen. An increase of 10 eggs per layer re¬ 
duces the cost 2.2 ct per dozen. As high a quality of pullets were produced 
using 20 lb. of feed per pullet made up of 43.8 percent ma^ as with 34 lb. 
of feed made up of 62 l 3 percent mash and the cost was 30 ct less per pullet. 
February-hatched pullets as compared with May-hatched pullets had differen¬ 
tials for the laying periods of 41.4 eggs, 5.5 ct. per dozen in the prices of 
eggs, and 31.86 in the value of eggs. The cost of producing eggs was no 
greater. Pullet flodrs produced 51.1 more eggs than did hen flodks. The 
average price paid for eggs from pullet flocks was 5.5 ct per dozen higher, the 
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total value of eggs lor the laying period $1.86 greater, and the cost of pro¬ 
ducing eggs 4.6 ct. per dozen less. A ratio of hens to pullets of approximately 
25:75 is more nearly in keeping 'with good management than the old accepted 
ratio of 50:50. Where artificial lights were used the rate of egg production 
increased during the periods the lights were used but deci-eased when lights 
were discontinued, so that the annual rate of production was no greater than 
where lights were not used. The average price per dozen of eggs was the 
same in both groups. The cost of production was 1.6 ct. per dozen higher 
with lights Chicks fl’om commercial hatcheries w'ere equal in quality and the 
mortality rate as low as that from chicks hatched from home selected eggs 
Range, frequency of changing litter, feeding of wet mash, type of floor In 
laying house, and construction of the fronts of laying houses apipeared to have 
no influence on the rate of egg production. Feeding green feeds to flocks con¬ 
fined in houses during the winter months, feeding of cod-liver oil, and greater 
floor space per lajer increased egg production moderately. Flocks with a high 
mortality rate u\eraged 26.1 eggs less per layer and a depreciation of 17 ct 
more per layer, a cost of 5 ct more per dozen eggs, and a labor income of 
$210 less per farm than flocks with a low mortality rate. Source and quality of 
chicks, date of hatch, rate of feeding, floor space per chick and per layer, range, 
frequency ol changing litter, screening of droppings, and feeding of cod-liver oil 
and green feeds appeared to have only slight influence on the mortality rate and 
no Influence on the prevalence of poultry paralysis. Heavjr culling increased the 
production per layer, but the cost of production per dozen eggs was approxi¬ 
mately 1 ct. greater than where light culling was practiced. 

“Laying flocks averaging at least 900 birds, pullets hatched in February or 
not later than March, a ratio of hens to pullets of approximately 25:75, the 
limited use of artificial lights, the rearing of pullets on limited feeding of a 
low mash ration when on range, and a conservative culling policy appears to 
be the most advantageous economic program for Delaware commercial 
poultrymen.” 

An economic study of 09 poultry farms in Maryland, W. £2. HauVeb, S. H. 
De Vaott, and A. B. Hamilton {Marylmid Sta. Bui, 397 (1936), pp, 35, flga. ^).—• 
The records used in this study r^ate to the calendar years 1981 to 1983 and 
were obtained by personal interviews with farmers in six counties selected on 
the basis of the importance of the industry in the county. Analysis is made 
of the effects on profits of type of poultry enterprise, size of business, eggs pro¬ 
duced per hen, capital turnover, use of feed, use of labor, selling price of eggs, 
and cost of producing eggs. 

For the 99 farms the average annual farm income was $1,171 and the average 
labor income $728. Eighty-four farms had plus farm incomes and 67 plus 
labor incomes. The average receipts were $3,524, of which 76 percent was from 
sale of poultry, 17 percent from crop sales, 6 percent from other livestock, and 
1 percent from other sources. The average farm and labor incomes on the 20 
most profitable farms were $3,474 and $2,900, respectively, as compared with 
--$165 and —$648, respectively, for the 20 least productive farms. 

Recommendations are made as to size of business, rate of egg production, 
diversity of enterprises, and efficiency in the use of labor and capital and in 
marketing. 

Succulent feed crops: Cost of producing in northern Wisconsini E. J. 
Oelwiche (Wisconsin Sta, Bui, 436 (1936), pp, 16, figs. Id).—Trials with com 
Mlage, rutabagas, and sunflower silage were carried on from 1919 to 1986 
at the Amiand Substation, and with com silage and rutabagas from 1919 to 
192B at the Conrath demonstration farm in Bu^ County. The average labor 
costs per ton and per ton of digestible nutrients were for the Ashland Sub- 
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station (1910-27) sunflowers ?3.25 and $19.65, rutabagas $4.22 and $42.30, and 
com silage $4.69 and $27.23; at the Conralh farm (1919-23) com silagt' $3,2(5 
and $19.44 and rutabagas $2 and $17.65. Data are also included as to yields 
and feeding value. 

Economic effects of the com-hog program in Iowa, B. H. Robeets (/ou?(t 
Jour. Hist, cmd Politics, 34 (J936), Ho. 2, pp. 144-^71).—The condition of the 
com and hog industry in Iowa as it has developed under the corn-hog pro¬ 
grams of 1934 and 1935 is compared with what it would have probably been 
without such programs. 

The processing tax on wheat, M. S. Ejsndbick (Afner. Boon. Rev., 26 (1936), 
Ho. 4, pp. 621-636). —^The problems of administration of the processing tax on 
wheat under the Agricultural Adjustment Act, the yield of the tax, the incidence 
of the tax, and the effect of the tax on recovery are discussed. 

Crop and livestock insurance: A selected list of references to litera¬ 
ture issued since 1898, compiled by E. M. Colvin and M. T. Oloott (17. S. 
Dept. Agr., Bur. Agr. Boon., Agr. Boon. Bibliog. 67 (1936), pp. ?///+26.i)-—This 
mimeographed bibliography includes 972 annotated references to publications 
in the United States and foreign countries. “The bibliography is classified 
under broad subject headings, with references arranged alphabetically under 
country in each section. There is of necessity a large general section followed 
by sections dealing with crop, forest fire, frost, hail, and livestock insurance. 
Under these broad subject headings may be found references to material relating 
to the history of these different types of insurance; experiments which have 
been made in the past; plans presented within recent months; legislation, 
both proposed and actual; and comment and opinion as to tlie feasibility of 
such insurance.” References relating to the insurance of agricultural labor are 
omitted, and those dealing with fire insurance relate only to growing crops or 
lo standing timber. References are made to material published in foreign 
languages only when English summaries could be readily obtained. 

Part-time farming by negroes near Ziexington, Kentucky, M. Oyt.kr, W. W. 
Hose, and W, D. Niciiolls (Kentucky Sfa. Bui. 365 (1936), pp. 107-12J).—T\ii^ 
study, similar to the one previously noted for white families (E. S. R,, 74, p. 
867), was made in cooperation with the Federal and Kentucky Emergency Re¬ 
lief Administrations, Data covering the year ended March 31, 1034, were col¬ 
lected from 194 negroes near Lexington. 

The tracts averaged 2.9 acres in size, one-third being y* of an acre or less 
and one-fifth containing V 2 acre. Twenty-six of the tracts were operated by 
tenants. The work on the tracts averaged 1.S mo. during the year. The agri¬ 
cultural investment of CO of the 78 owners was less than $1,000. The average 
investment in livestock and machinery was $22 for tenants and $37 for owners. 
The average total income of tlie opeiutors was $399, of which 4S percent was 
from work off the tracts, 14 percent from farm i*eceipts, 16 percent from food 
furnished from the tracts, and 17 percent was the value of the use of the dwell¬ 
ing, The average earnings i»er operator were $81 from the tracts and $204 from 
outside income. Three-fifths of the families were 5 ’oung people with few 
children or retired families w’hose children had left home. 

“The experience of these farmers indicates that many persons who undertake 
part-time farming with the hope of financial gain are likely to be disappointed. 
The chance to reduce the cost of living appears to be the chief advantage to 
he gained by living on a part-time farm, CSheaper food and housing make the 
part-time farm most attractive to large families with small incomes because 
such families spend a large share of their income for food and rent; besides, 
the children can help with the farm “work and get recreation in the open 
country rather than in city streets.” 
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Regulating the marketiiig of farm products by State authority* T. 
Macklin, W. J. Kuhbt, and B. L. Vehlow (Calif. Dept. Agr. Bvl., 2S (19$6), 
No. 3, pp. S95-^40 )>—^The developments under the provisions of the following 1935 
California statutes are presented briefly: Stabilization and Marketing of Fluid 
Milk and Fluid Cream, California Agricultural Adjustment Act, and California 
Marketing Agreement Act. The appendix includes the stabilization and mar¬ 
keting plan for fluid milk for the San Francisco marketing area, the marketing 
agreement regulating the handling of walnuts grown in California, and the 
marketing agreement for canning asparagus grown and canned within the 
State. 

Agricultural research projects in marketing which are in progress in the 
hTortheastem States (New Hampshire 8ta., IQSSt pp. [8] + 38 ). —This report on 
projects arranged by the marketing committee of the New England Research 
Council on Marketing and Food Supply shows as far as possible for each proj¬ 
ect in progress the title, leaders, date of beginning, probable date of completion, 
and the principal objectives and comments on the signiflcant findings to date 
(October 1936). 

Report of the Chief of the Grain Futures Administration* 1936* J. W. T. 
Dtjvex (17. 8. Dept. Agr., Grain Futures Admin. JRpt., 1936, pp. 8 ).—^The act of 
Congress of June 15, 1936, changing the name of the Grain Futures Act to 
the Commodity Exchange Act, amending the act in many important respects 
and extending the provisions to embrace cotton, butter, eggs, potatoes, mill 
feeds, and rice, and the establishment of the Commodity Exchange Administra¬ 
tion are described. Tables show for the year ended June 30, 1936, (1) the 
volume of trading, extent of commitments, the total actual grain delivered, and 
related data. The litigation during the year is reviewed. 

Ohio farmer owned elevators; Their financial operations of 1985-36* 
B. A. Wallace (Ohio State Univ., Dept. Rural Been. Mimeogr. Bui. 95 (1936), 
pp. 18 ).—^This eighth number in the series previously noted (B. S. R., 74, p. 716) 
is based on the main balance sheets and income and expense items of 189 
plants, tlie detailed analysis of expense items of 45 companies, and commodity 
sales and margins of 41 companies. 

Cooperative marketing of range livestock, L. B. Maitn (Farm Credit Admin. 
iU. 8.h Coop. Div., Bui. 7 (1936), pp. rF+134, figs. 43 ).—^“This bulletin deals 
principally with the growth and development of cooperative livestock-marketing 
associations in the western range States.” The economic factors affecting pro¬ 
duction and marketing of range livestock, the characteristics of the western 
range livestock-producing sections, and the development of cooperative mar¬ 
keting in the range territory and conditions tending to further cooperation are 
described. The organization set-up, operation methods, and the growth and 
development of six representative cooperative terminal marketing and three 
typical direct marketing associations in the range territory are described in 
more detail. The methods of operation, weaknesses, organization, membership, 
and operating problems of the two types of associations and cooperative 
financing of livestock in the range territory are discussed. Analysis is made of 
the field methods and methods and problems of obtaining and filling orders for 
feeder stock, the receipts, methods of transportation of cooperatives operating 
in the western and midwestern markets and of the income and expenses of 13 
western and Com Belt markets. The opportunities for further progress in 
cooperative marketing in the range territory are discussed. Appendixes include 
the lamb feeding agreement of the Intermountain Livestock Marketing Associa¬ 
tion, the marketing agreement of the Producers Livestock Marketing Association 
of Salt Lake City, and a list showing the name, address, and year of organiza¬ 
tion of the large scale cooperative livestock-marketing associations in 1935. 
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The pooling of lemons, with special reference to the Santa Paula Gltrus 
Fmit Association.—^A progress report, H. B. Wellman and M. D. Street 
{California 8ta. Mimeogr, JRpt, 55 (1936), pp. 67 ),—This is a progress report of 
an analysis of the pooling operations of the Santa Paula Oitms Fruit Asso¬ 
ciation. It is divided into three parts—grade pools, size pools, and time pools. 
What occurs under each type of pool and the advantages and disadvantages of 
each type are analyzed and discussed. 

Cooperative purchasing of farm supplies, J. G. Knapp and J. H. Lister 
(Farm Credit AdnUn. [U. 8.), Coop, Bui, 1 (19S5), pp. JV+92, figs- 1^).— 
The aims and principles of cooperative purchasing of farm supplies, the legal 
basis, structure, and financing of farmers* cooperative purchasing associations, 
the methods used in cooperative purchasing, and factors essential to efElcient 
operation of cooperative associations are discussed and suggestions made for 
guidance in organizing cooperative purchasing associations. The development 
and present status of cooperative purchasing by farmers in the United States 
and European and other countries are described. Lists are included of the 
literature cited, of other selected books and bulletins on cooperative purchasing, 
and of sources of current information on cooperative purchasing in the United 
States. Appendixes include (1) a table showing the name, address, and value 
of farm supplies purchased and farm products marketed by purchasing and 
marketing associations in each of the 12 Federal Credit Administration dis¬ 
tricts in the United States; and (2) an article (pp. 88-92) by J. M. Wright on 
Exemption of Farmers* Cooperative ALSsociations From Certain federal Taxes. 

A survey of mutnalistic communities in America, R. Albestson (lotoa Jour, 
Hist, and Politics, 3i (1936), No, Jt, pp, 375-^44 ),—^Brlef descriptions of a number 
of communities are included and certain general conclusions drawn. 

Crops and Markets, [November 1936] (U. 8, Dept, Agr., Crops and Markets, 
13 (1936), No. 11, pp. 317-^05, figs, 3 ).—^Included are tables, charts, reports, sum- 
xnaries, etc., of the usual types covering crop and livestock estimates, market 
reports of livestock, livestock, dairy, and poultry products, grains, feeds, seeds, 
cotton and cold storage holdings, and the price situation of agricultural 
products. 

The first world agricultural census: Union of South Africa, Common* 
wealth of Australia, Finland, Argentina, Peru (Intematl. Inst. Agr. IBoma), 
First World Agr, Census Buis. 5 (1936), pp. 48; 6 (1936), pp. 67; 9 (1936), pp. 35; 
11 (1936), pp. 34; 16 (1936), pp. 11 ).—^These bulletins continue the series pre¬ 
viously noted (B. S. B., 74, p. 872). No. 5 presents data for the Union of 
South Africa, No. 6 for the Commonwealth of Australia, No. 9 for Finland, 
No. 11 for Argentina (census of livestock), and No. 16 for Peru. 

BTJBM. SOCIOLOGY 

Factors in the success of rural organizations, F. Boyd, M. Oylbb, and W. D. 
Nicholls (Kentucky 8ta. Bui. 364 pp. 8S-ld5).—This study, centered 

around 16 rural organizations selected from the 70 found in 4 representative 
rural communities in Kentucky, **indicates that training and developing the mem¬ 
bers and leaders of rural organizations offers the surest method of developing 
the human resources of rural Kentucky and improving Kentucky agriculture 
as a way of life.*’ 

The trend of rural relief in ten Ohio counties, June 1 to December 1, 
1935, G. L. Folse and C. E. Lively (Ohio State Vniv,, Dept. Rural Boon. 
Mimeogr. Bid. 96 (1936), pp. 22, pis. 6).—The object of this report is to show the 
trend of relief and to describe the changes which occurred in the rural relief 
population in Ohio from June 1 to December 1,1935, when the Federal Emer¬ 
gency Belief Administration stopped giving r^ief. 
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Organization and costs of Montana schools: An analysis of the system 
of financing elementary and secondary education with suggested changes, 
R, R. Renne IMmtcma 8ta, Bui. ^25 (1936) ^ pp, 104^ flgs^ S0 )>—^Thls is an analysis 
of the present system o£ financing elementary and secondary education in Mon¬ 
tana with suggestions for changes. A summary of the more important findings 
has been noted (E. S. R., 74, p. 874). 

The public school system of the State, school administration, school facilities, 
emrollment, number, training, and eacperience of teachers, the sources and size of 
school receipts, ability of school districts to support schools, size and purpose 
of school expenditures, the factors determining relative costs in different dis¬ 
tricts, and the weaknesses of the present system are discussed. A reorganiza¬ 
tion program is outlined. 

“Among the many deficiencies in the present financial and administrative 
organization of Montana schools are: (1) There are a great number of admin¬ 
istrative units (2,116 school districts) and consequently many independent, 
elective and administrative offices (6,512 school board trustees); (2) The tax¬ 
ing districts vary much in size and wealth and many are too small to provide 
adequate school support; (3) many schools are operated with extremely low 
pupil-teacher ratios resulting in high costs per pupil; (4) the financial and 
accounting procedure is frequently unwieldy and ineflBlcient because of the ex¬ 
treme decentralization of administration; and (5) the financial support of the 
schools is not stabilized or on a sound and permanent basis because of too 
large reliance upon local taxes. If these weaknesses are removed in whole 
or in part, farm taxes would be reduced, the quality of educational services im¬ 
proved, and the administrative efficiency of the schools increased. A reorgani¬ 
zation program to correct the above weaknesses must reduce appreciably the 
prehent excessive number of administrative units and supplement local district 
and county taxes with substantial support from State and Federal sources.’* 

foods—HUMAN NUTRITION 

Some factors affecting the cooking quality of the pea and Great Northern 
types of dry beans, E. B. Snybeb (Nebraska 8ta. Res. Buh 85 (1936), pp. 31, 
fig. 1 ).—^Dry beans of the Great Northern and pea types secured ftom farms in 
the western part of the State, including some on sand-hill soil, from two com¬ 
mercial sources in tlie State, and from experiment stations in Michigan, Colo¬ 
rado, Idaho, and Montana, were studied for factors, either inherent or environ¬ 
mental, which might affect their cooking quality and for modifying procetlures. 

Each quantity of beans, after being cooked by a uniform method, was sorted 
by hand into two portions, one of the beans sufficiently soft, and the other of 
those too hard, for edible use as determined by puncturing each bean by hand 
with a No, 5 sewing needle. The beans were also judged for edible quality by 
a special committee. 

The important factors determining the cooking quality of the beans studied 
wore found to be the properties of the seed coat and the germinal area of the 
bean. The initial natural entrance of water into the boan is through the micro- 
P.yle and germinal regions. The passage of water through the general surface 
of the seed coat is limited by the structure and composition of the seed ooat, 
which may he hard (1) inherently or (2) as the result of environmental condi¬ 
tions during harvesting and storage or (3) through the effect of chemical solu¬ 
tions sudbi as hard water. 

The problem of inherent hardness is suggested to be one for plant breeders 
to solve by careful selection over a x)cripd of years of seeds with permeable 
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seed couls. The second type of variation in i>ermeability is governed largely 
by temperature and moisture conditions. Storage in tightly closed containers 
held at a temperature in the neighborhood of 45® F. was found to be optimum 
The third type of variation in permeability is also related to the first, for 
the nature of the chemicals producing hardness or softness of the seed coat 
depends upon the composition of the seed coats. Analyses of these showed that 
they contained relatively large amounts of pectic materials, in the form of pectlc 
acid or peetates, and calcium and small amounts of protein, magnesium, and 
fatty materials. Beans of the Great Northern type contain about twice as much 
calcium as the pea beans. 

The water absorption of the beans %vab decreased, and the seed coats were 
hardened by solutions of hydrochloric and acetic acids in certain concentration 
and by solutions of sulfates and chlorides of calcium and magnesium. Sulfates 
and chlorides of sodium and potassium had no deleterious effect, and sodium 
bicarbonate and ammonium salts of oxalic, citric, and tartaric acids softened the 
seed coats. It is considered that the use of limited amounts of sodium bicar¬ 
bonate in practical bean cookery may be justified because of itb effect upon tlie 
IK^ctic constituents of the seed coats. 

Practical bean cooking studies involving customary methods of soaking, par¬ 
boiling, and cooking in the oven, with or without the addition of various flavor¬ 
ing agents wore carried out. Very satisfactory results from the standpoint 
of flavor and tenderness were obtained when the beans were baked for 4 hr. 
at a temperature of 350® without preliminary soaking and parboiling. Higher 
oven temperatures, 400®“450®, produced a satisfactory product in a shorter time, 
but it was necessary to use a larger amount of water and the beans were crusty. 
The material of the baking dish, tightness of cover, and temperature of the 
oven are all factors affecting the amount of water required. The method selected 
should be determined by the cost of fuel and attention required during the baking. 

Factors affecting the cooking qualities of potatoes, M. D. Sweetacan (Maine 
8ta, Bui, S8S (1936), pp. 297S87, pi, 1, fig, 1 ),—^This bulletin, the purpose of 
Which is “to consider factors causing the variations in potatoes which are of 
interest to the consumer because they affect value in use, and consequently to 
the farmer because they affect demand for his product”, reviews critically the 
work of other investigators in the fleld, and presents the results of the author's 
studies during a period of 7 yr. In these studies, some of which have been 
noted from other sources (E, S. R., 63, p. 486; 08, p 273; 71, p. 559). the 
author has h*id the cooperation of D. Folsom and J. Chucka in supervising the 
securing of the potatoes and of M, W. Dow and M. G. Moore for laboratory 
assistance. 

An introductory section on the appraisal of potatoes from the consumer 
standpoint closes with the statement that the intelligent selection of xx^tatoes 
requires primarily a more complete understanding of the factors affecting cook¬ 
ing quality and paring waste. To this end about one-third of the bulletin is 
devoted to a discussion of the structure of the potato and its composition as 
affected by various factors and the remaining two-thirds to the properties of 
potatoes most closely related to their value for culinary use. 

The work of the station points to a certain correlation between the percentage 
of starch or dry matter and mealiness, but with many exceptions to the general 
rule. The negative correlation between nitrogen content and mealiness is 
considered to be too irregular to have much significance. In the absence of 
satisfactory chemical or physical standards for cooking quality, the statUiu 
recommends buying potatoes by sample and testing the sample under the cookitig 
conditions to be employed in the household as “the most certain method by 
which the consumer can insure his satisfaction. Storage at temperatures as 
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high as 60® P. is essential to retain or improve quality found at time of pur¬ 
chase. Inspection at the market may enable one to avoid lots which will give 
excessive paring waste, but neither appearance nor variety can insure uniform 
cooking qualities.” Other usofiil hints to the housewife are given as follows: 

“Cooking technics influence mealiness, relative high temperatures, and prac¬ 
tices which facilitate escape of steam after cooking is complete being favor¬ 
able. Probably baking and boiling are superior to steaming for high(‘Rt meali¬ 
ness. . . , Sloughing can be minimizcHl by cooking bud and stem halves of 
tubers separately, especially in the fall when bud ends cook more quickly 
than stem ends. . . . Browning, especially noticeable when frying is the method 
of cooking, is due to caramelization of sugar and can be controlled indirectly 
through storage temperatures.” Other types of color change on cooking are 
noted. One of these is caused by the action of iron salts or certain types of 
hard water on pigment-producing material in the potato. The blackening 
which may dev^op on cooking, and especially on standing after cooking, is 
attributed to an amino acid or other compound which oxidizes to form pig¬ 
ments of the melanin type. 

An extensive list of literature references is appended. 

Cake and cake unalriiig ingredients, L. H. Baxl&y and J. A. LeCi^g (Cereal 
Chem., 12 {1935), No. 5, pp. 115-212 ).—Itl this contribution from the U. S. D. A, 
Bureau of Chemistry and Soils, the extensive literature on the subject is 
reviewed and the results of numerous experimental cake-making studies at 
the Bureau are summarized. 

A survey of milk consumption in 59 cities in the United States (C. S. 
Dept. Agr., Agr. Adjust. Admin., Consum. Counsel Ber., Pvh. 2 {1936), pp. IV+3$, 
figs. 3). —^A survey was made of the purchases of whole and evaporated nailk by 
28,966 representative families in 69 cities during a single wedt of April or 
May 1934 Questionnaires were also distributed to 250 selected children in 
schools located in slum, industrial, and middle-class or well-to-do sections 
of each city. 

The average consumption of whole and evaporated milk amounted to 2.44 
qt. per person per week. The highest per capita consumption of whole and 
evaporated milks per week was reported in the Pacific Division (2.75 qt), 
followed in order by the West North Central (2.71), Mountain (2.67), New 
England (2.66), East North Central (2.38), West South Central (2.33), Middle 
Atlantic (2.27), East South Central (2.64), and South Atlantic (1.93 qt). 

A definite relation^p between milk consumption and income was observed 
for practically all the cities, the families consuming relatively low amounts 
of milk being those with small incomes and low expeuditures for food, larger 
number of persons, and children. “The consistent repetition of the relation- 
[fliip suggests that the apparent correlation between size of family and per 
capita milk consumption is not to be accounted for by race, nationality, or 
climate.” 

Foaming of egg white, M. I. Bailey (iTidus. and Bngin. Cliem., 27 {1935), 
No. 8, pp. 973-916, figs. 5). —^The author describes a new method for determining 
the foaming power of egg white and testing the stability of the foam obtained. 
No pronounced difference was found in the foaming power of frozen and unfrozen 
whites other than the tendency of the thawed white to reach a maximam 
volume in a shorter whipping time and to show greater leakage. If stability 
of foam is desired, the egg white should not be whipped to its maxiiwunn degree 
of foaming. A greater volume of foam was obtained with thick than with thin 
whites. With increasing time of whipping, the leakage for the thick whites 
increased and that of thin whites decreased. 
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When the pH was varied from 0.5 to 5 by treatment with phosphoric acidt 
the untreated egg white showed a higher foaming power tlian the treated 
white, while the foam of the treated egg white adjusted to a pH of 7 or 6 
was more stable than the foam of the untreated egg white. If a stable 
foam is desired, the best results are obtained by prolonged whipping of the 
egg white adjusted to approximately pH 5. Adding egg yolk decreases the foam¬ 
ing power of the egg white, but to a less extent than when olive oil is addedl 
in an amount equivalent to the fat content of the yolk. 

[Food studies at the Colorado Station] {Colorado 8ta, Rpt. 1936, pp, 29, 
SO). —^In continuation of the investigation on baking flour mixtures at high alti¬ 
tudes, progress is reported on a study of the effects of various factors on the 
characteristics and tensile strength of yellow sponge cake, which is next in 
simplicity to the previously studied angel food cake (H. S. R., 75, p. 278). 
Progress is also reported on the study of the culinary quality of potatoes 
(E. S. R., 75, p. 278). 

[Foods and nutrition research of the Texas Station] {Texas 8ta. Rpt. 19S5t 
pp. 124-128, 165, 168). —^Progress reports (B. S. R., 75, p. 131) are given by 
J. Whitacre on an extension of the analysis of the records of growth in weight 
and height of Texas school children (B. S. R., 74, p. 877) to show some aspects 
of the physical status of the three race groups studied, and on a study of 
the effect of tea upon the energy metabolism of children; by Whitacre, L. R. 
Hawthorn, and S. H. Tamell on factors affecting the storage of cucumbers; by 
S. Cover and H. Schmidt on the effect of oven temperature on the tenderness 
of meat and on the processing of canned meat; and by H. M. Reed on a continua¬ 
tion of flg products investigations. 

Food and Drugs Act, W. G. Campbecj:. {XJ. 8. Dept. Apr,, Food and Drug 
Admin. Rpi., 1986, pp. 1-19). —^This annual report on the enforcement of the 
Federal Pood and Drugs Act (B. S. R., 74, p. 721) contains summaries of the 
food adulterations investigated involving public health, filth and decomposition, 
and economic cheats; of the seizures of canned fruits and vegetables under the 
McNary-hlapes amendment; of the inspection of the shrimp-canning industry unr 
der the sea-food amendment; and of the inspection and seizure of chemicals and 
medidnal preparations reported as complying with the standards of the United 
States Pharmacopoeia and National Formulary or sold under their own standards 
of strength, and of proprietary medicines, anesthetic ether, and rubbing alcohol. 
Progress reports are also given of the work of the Vitamin Division and the 
Division of Pharmacology, of the development of new analytical methods and 
apparatus, and comments on court cases. 

The newer ideas in health inspection, F. W. Fabian {Fruit Prod. Jour, and 
Amer. Vinegar Indus., 15 {19S6), No. 10, pp. 295, SIS). —^This general discussion 
doses with the recommendation that every employee in the food and dairy 
industry be required to take a complete medical examination by a competent 
physician, with laboratory examination of blood, feces, and urine at the time 
he is employed and semiannually thereafter, and that in addition as an added 
protection all employees coming in direct contact with food, milk, or dairy 
products be examined daily by a nurse, foreman, or some other person for evi¬ 
dence of contagious diseases. It is also suggested that “only people who are 
inherently clean should be employed in the food or dairy industry. All new 
employees should be watched carefully until they have been so classified.*’ 

Height, weight, and age tables for homogeneous groups, with partlciilar 
reference to Navaho Indians and Dntch whites, M. Steqgbbda and P. Dbnsibn 
{Child Devlpmt., 7 {19S6), No. 2, pp. 115-120, figs. ^).—Because of the desira¬ 
bility of height and weight tables specifically for homogeneous groups, tables 
122446—37-^9 
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have been prepared for 3,332 Navaho Indian children from 6 to 18 yr. of age 
and 3,730 Dntch white children from 6 to 15 yr. of age. 

A nutrition study of a Slavic agricultural family according to a record of 
the food consumption for one year [trans. title], U. Telc and M. PodzimkovA- 
BiEQLOVi. {Trav. Inst Uyg, Pnh, TcMcoslov,, 5 (1934), No. 4, pp. Ii9-1G% figs. 
12). —^Using the individual method, food consumption details wore recorded for 
a family consisting of the grandmother, mother, father, and two .small children. 

Curves show a minimum food consumption during the winter, a definite ascent 
to spring, and the largest consumption in the summer. The selection of foods 
was made almost entirely from those foods produced on the faim, so that milk 
was the principal food and very little meat was eaten. The menus apiiear 
monotonous, but the authors conclude that if this is a tjpical example, the farm 
families in this district of central Czechoslovakia are receiving adequate diets. 

Plotting of a graphic record of growth for children aged from one to 
nineteen years, L. M. Batbb and H. Gsay (Amer. Jour. Diseases Children, 50 
(1935), No. 6, pp. UOS-'Un, fiffs.. 6).—In the method described the charts are 
planned on the expectancy that the stature of 9C percent of normal boys and 
girls will fall within 8 percent above or below the average height for the 
age, and the weight within ±20 percent for boys and ±24 percent for girls. 
The graphs provide a simple visual recoid of a child's growth, shown by a 
progressive process related to the individual developmental tendency of the 
diild, as well as to the normal value. 

Maintenance nutrition in the pigeon.—^The influence of dietary protein 
and vitamin Ba, 0. W. Cabter and J. R. O’Brien (Biochcni. Jour., 29 (1935), 
No. 12, pp. 2746-2754, fig. I).—In this contribution to the question as to the 
nature of the multiple deficiencies in an exclusive diet of polished rice respon¬ 
sible for the syndrome of human beriberi and avian polyneuritis, a series of 
feeding experiments with pigeons is reported, leading to the following 
conclusions: 

Limitation of protein rather than total caloric intake is one of the factors 
which prevent full weight recovery in pigeons on polished rice supplemented 
solely by a vitamin Bi preparation, but the evidence thus far does not differ¬ 
entiate between limitation of protein per se and a deficiency of some specific 
amino acid. The response to an adequately adjusted protein intake is only 
partial or may be absent entirely if the preliminary period of depletion on 
polished rice results in a fall of weight below 70 per cent of the maximum. 
*Tn such cases recovery is limited by the appearance of a deficiency of vitamin 
Ba, which is wholly or largely lacking in the diet. This deficiency can be 
corrected by the administration of vitamin Ba in the form of extracts of liver. 
Our experiments, therefore, seem to indicate that two factors at least are 
necessary to promote weight restoration in pigeons on polished rice supple¬ 
mented with vitamin Bt: (1) Protein in adequate amount and (2) vitamin Ba.” 

The influence of nutrition on the production of ulcers in the pro- 
stomach of the rat, P. Arons and M. P. J. van ber Bust (Arch. Nderland. 
JPhysiol. Homme et Anim., 21 (1936), No. 2, pp. 274-282, fig. J).—Observations 
are reported on the extent of stomach ulcer formation in groups of rats fed 
Tarious deficient diets. Although the proportion developing ulcers on a vitamin 
A-free diet was higher than on the other deficient diets, nlcers were also 
found in some rats on a diet deficient in vitamins Bi and the B complex, on 
-diets qualitatively complete but fed in limited amounts, and in starvation. 

Blood plasma protein regeneration controlled by diet.—Effects of plant 
proteins compared with animal proteins. The inflnence of fasting and 
infection, J. B. McNaught, V. O. Scott, P. M. Woods, and G. H. Whippub 
(Jour. Expt. Med., 63 (1936), No. 2, pp. 27'^--301). —^The general plan of the 
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studies reported was similar to that employed by Whipple and associates in 
long-continued investigation of factors promoting hemoglobin regeneration in 
dogs rendered anemic by repeated bleedings. In the present investigation the 
plasma proteins of dogs were depleted by the removal of whole blood and 
the return of normal red cells suspended in Locke’s solution. This process was 
repeated daily until the plasma protein levels were reduced from normal (5-7 
percent) to about 4 percent. The substances to be tested wore then added to 
the basal diet and the plasmapheresis continued at definite intervals. From 
analyses of the blood samples the potency ratios of the supplemental feedings 
were determined, these being the number of grams of protein which had to 
be fed to regenerate 1 g of plasma protein in a depleted standard dog. 

The plant proteins tested were quite well utilized to form new plasma protein, 
with soybean meal rated at the head of the list. “It is utilized with unex¬ 
pected promptness and favors the production of albumin in contrast to other 
plant proteins which distinctly favor globulin production.” In two experi¬ 
ments with soybean meal the potency ratios were 4.6-f and 7.1. Other values 
reported were bran 4.3, rice polishings 5 3, potatoes G.1, liver G.4, spleen 10.2, 
brain 11.8, and stomach 13.6. 

Long plasmapheresis periods on basal rations rich in grain proteins were 
found to lower the resistance of the animals to infection. In fasting only 
from 4 to G g of plasma protein per week wore formed. 

Fat and calcium metabolism.—^TET, The influence of butter and margarine 
upon the fecal output of Ca in fuil-grown rats, A Wl'siikluxd ( Lanthr , 
Hogsk. Ann. lUppsala}, 2 (1935), pp. 51-70, fig. 1; 8wed. ahs., pp. 67-69).—In 
continnatiou of previous studies (E. S. R., 73, p. 127), the object of this investi¬ 
gation was to compare the effect of butter and margarine on the calcium metab¬ 
olism of albino rata Eight male rats were subjected to at least one mar¬ 
garine and one butter experiment. The food mixtures were uniform in energy 
value, 11 containing margarine and 9 butter, the quality and quantity of the 
fat being the only variable factors. 

The calcium eliminated in the intestine was much greater in the margarine 
group, but no significant difference could be found regarding urinary calcium 
elimination. The author concludes that with a moderate calcium consumption 
the body loses much more calcium when the fat in the diet is margarine than 
when it is butter. No definite reason for this is given, but it is suggested that 
the vitamin D content of the butter may be a factor or that the greater con¬ 
centration of fatty acids in the margarine may affect the calcium metabolism. 

Experimental sodium chloride deficiency in man, K. A. McCance ( Rog . 
8oo. ILondonI, Proo., 8er, B., 119 (1936), No. 814, PP- 245-268, fig. 1 ).—^This is 
the report of a study of severe uncomplicated salt deficiency in one woman and 
two men, all in good health when the experiment began. The diet consisted 
of salt-free “casein” bread, synthetic salt-free milk, salt-free butter, fruit, thrice 
boiled vegetables, jam, home-made salt-free shortbread, and toffee. Water was 
taken as desired. A forced loss of sodium and chlorine was produced by the 
very low salt intake and by sweating imder controlled conditions. 

The low salt content of the body—^about 25-30 percent of the body’s extra¬ 
cellular ions were removed—caused evident signs of debility, loss of the ability 
to taste, cramps, weakness, lassitude, and, upon any degree of exertion, cardio¬ 
respiratory distress. The tests showed a negative nitrogen balance, an increase 
in the blood urea, a reduction of blood volume, and a rise in hemoglobin, protein, 
and colloid phosphorus in the serum. There was a reduction of the concentra¬ 
tion of sodium and chlorine in the serum, with a fall in its total osmotic pressure. 

The determination of vitainin A by means of its influence on the vaginal 
contents of the rat, K. H. Cowabd, M. B. Cambden, and E. M. Lee (Bi/odkem^ 
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Jour., 29 il9S5), No. 12, pp. 2736-2741, figs. 8).—The method described is based 
uXK)]i the vaginal smear method of detecting vitamin A deficiency as first 
reported by Evans and Bishop (E. S. B., 50, p. I(i3) and later confirmed by 
Banmann and Stecnbock (E. S. R., 69, p. 630) and others. 

Female rats which had grown to about 130 g in weight on a diet of moderate 
vitamin A content were examined by the vaginal smear method until it was 
determined that the cycles were occurring regularly and were then placed 
on a vitamin A-free diet until keratinized cells appeared in the vagina for 
10 successive days. One dose only of the vitamin A-containing substance to 
be tested was then given, and the length of time before the disappearance of 
cornified cells was determined by daily smear tests. 

When single doses of 5, 10, 20, 40, 60, 100, and 200 mg of cod-liver oil were 
given to groups of rats thus prepared and the mean number of days elapsing 
between the administration of the dose and the disappearance of cornified 
cells was plotted against the respective dosage, the curve was logarithmic 
in shape. WTien the duration of the cure in days was plotted against the 
respective single dosage of cod-liver oil, the curve which resulted was not 
logarithmic. 

The probable error in this method of estimation in the results obtained with 
10 rats was 4-36.2 or —26.4 percent, which was slightly greater than that 
obtained in a 3 weeks' growth test on young female rats which had been given 
daily doses of vitamin A after they had ceased to grow on a diet deficient in 
that factor. 

The effect of vitamin A deficiency on the development of the retina and 
on the first appearance of visual purple, K. Ta^suett (Biochem. Jour., SO 
(1936), No. 5, pp. 839-844). —^Attempts were made to obtain rats deficient in 
vitamin A during the first 3 weeks of life in order to determine whether 
such a deficiency would result in abnormalities in the rod structure of the 
developing retina as well as in the formation of visual purple. 

Only a moderate deficiency of vitamin A in rats during the suckling period 
could be induced, for too severe a deficiency during pregnancy led to a pro¬ 
longed gestation period, abnormal and difficult labor, and failure to suckle 
the young. In young rats suffering from a mild deficiency of vitamin A the 
development of visual purple was retarded and in some cases prevented, but 
the effect on the structure and development of the rods was not so marked. 
This is thought to indicate that the first effect of vitamin A deficiency on the 
developing retina is on the visual purple formation, with damage to the rod 
structure as a later effect. 

Further study of the growth effect of the residue remaining after alco* 
holic extraction of yeast, M. B. Byhes and B. G. Lewis (Jour. Biol. Ohem., 
114 (1936), No. 2, pp. S61-S67).—ln a further study of the alleged third factor 
reported by Williams and Lewis (E, S. B., 65, p. 94) to be present in the 
yeast after prolonged alcoholic extraction, a similar experimental procedure 
was followed to that reported earlier, using five different preparations as the 
vitamin supplements. These were unfractionated yeast extract and the yeast 
residue described by Williams and Lewis, a rice polishings concentrate rela¬ 
tively rich in vitamin B and poor in vitamin G made according to the method 
of Evans and Lepkovsky (B. S. R., 65, p. 613), and two preparations rich in 
vitamin G and poor in vitamin B. One of these was dried autoclaved liver 
prepared according to the method of Graham and Griffith (B. S. B., 69, p. 899) 
and the other egg white concentrate prepared according to the method of 
Chick, Copping, and Roscoe (B. S. R., 65, p. 591). 

The addition of each of these preparations except the yeast residue to the 
diet on which the deficiency had been demonstrated resulted in increased 
growth which was not stimulated further by the addition of the yeast residue. 
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Although admitting tliat the previously demonstrated growth-promoting abili¬ 
ty of the yeast residue must be due in large measure to the presence of 
vitamins B and G, the authors state that they “do not feel justified in drawing 
the unqualified conclusion that the yeast residue contains no other growth 
factors than tliose of vitamin B and vitamin G. We are working with very 
complex, impure substances, and it must be borne in mind that the liver, rice 
polishings concentrate, or yeast extract may have contained the same ‘third 
factor’ that was postulated for the yeast residue. The final solution of the 
problem of whether a third factor actually exists lies in the use of prepara¬ 
tions of vitamins B and G which are free from traces of other factors.” 

Effects of vitamin B on the blood count and hemoglobin content of 
normal albino rats, R. Sumneb (Colo. Vniv. Studies, 23 (1936), No. 4$ PP- 
315-320 flg- 1). —^This is an investigation of the effect of whole vitamin B and 
crystalline vitamin B^^ on the blood counts of rats receiving a noimal diet. 
Thirty-four albino rats from 57 to 68 days old were divided according to sex 
into two control and two experimental groups. The control diet consisted of 10 
ml of a mixture consisting of 1 packed level tablespoonful of powdered milk witii 
60 ml of water, a half leaf of lettuce, and 1 heaping teaspoonful of boiled 
wheat. Five drops of cod-liver oil were administered every other day. The 
experimental groups were fed whole vitamin B in the form of 12 mg of 
powdered yeast in milk every day as a supplement to the control diet. The 
genetic factor was controlled. 

One male rat about 9 mo. old and of unknown gcnolic background was also 
given crystalline vitamin in the amount of 1 mg daily Cor 5 days, alternating 
with 5-day periods without the vitamin. 

The rats receiving whole vitamin B showed an increased erythrocyte count 
and a decrease in the hemoglobin percentage, leucocyte, and blood platelet 
counts from those of the control rats. During the days the crystalline vitamin 
B^ was fed, the one rat noted above showed a significant decrease in the ery¬ 
throcyte count, a slight rise in percentage of hemoglobin, and increased leuco¬ 
cyte and blood platelet counts. A comparison of the results shown by the 
one rat of unknown genetic background with those of the groups of rats of 
known strain indicated that the effects on the blood constituents pro<luced 
by the whole vitamin B are not due to the Bj^ factor. 

Further evidence for the existence of vitamin Ba, O. L. Kune, C. A. 
BnvEnjEM, and B. B. IIaet (BiocJiem. Jour., 30 (1936), No. 5, pp. '780-784^ figs., 
2). —^In this contribution from the Wisconsin Experiment Station further ex¬ 
perimental evidence confirming the earlier observations of Reader (E. S. R., 64, 
p. 395) is presented for the existence of vitamin B* and its necessity in the 
normal nutrition of the rat. It is shown that success in producing vitamin B* 
deficiency in the rat depends to a very large extent upon the purification of the 
various constituents of the diet. 

In the experiments reported the diet (443 a ) was designed after that used in 
the chick experiments noted on page 51o, but more highly purified. The dextrin 
was heated for 24 hr. at 120® 0., and the casein, prepared from skim milk, was 
purified by reprecipitation from dilute ammonium hydroxide solution with 
dilute hydrochloric add at pH 4.6 and washing with distilled vrater, the 
treatment being repeated three times. The vitamin supplements other than 
Ba included two crystalline vitamin Bi preparations, a commercial water-ex¬ 
tracted liver residue autoclaved 10 hr. at 120® to destroy any residual B* and 
a vitamin B 2 concentrate prepared according to the method of Elvehjem and 
Koehn (B. S. R., 74, p. 885). 
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The technic for producing the deficiency was that of Reader (E. S. R., C5, 
p. 594). In a subsequent experiment the vitamin Bz concentrate was replaced 
by crude liver extract powder which had been aerated in water solution at 
100® for 24 hr. to destroy vitamin B 4 . The Reader technic of first producing 
polyneuritis in the rats was found unnecessary, and from the tenth day suck¬ 
ling rats were ghen the diet (44jh) supplemented with O .57 <)f vjtamin Bi 
per graui of diet. From the twenty-fifili day the rats received 57 of vitamin 
Bi daily by dropper. 

The rats showing symptoms of vitamin B* deficiency were inactive, sat In 
an extremely hunched position, and when walking retained the characteristic 
humped back, “walking high” on the hind legs, and as the condition developed, 
noticeably lost coordination. The diets were supplemented when the growth 
rate declined and when symptoms of vitamin B* deficiency appeared. Rats 
on the basal diet 44iH gained 25 g in weight in a 5-week period. When the diet 
was supplemented with vitamin Bi concentrate (E. S. R., 68, p. 72G) the gain 
was 139 g, and when 10 percent of peanuts was included in the diet the gain 
was 105 g. Those supplements also completely curetl the paralytic symptoms. 

Vitamin Bi deficiency in the rat's brain, J. K. O’Bbiin and R. A. Peiers 
(Jour, Pfiysioh, 85 (1935), No, 4 , pp, 454-463),—In continuation of studies on 
tissue respiration and metabolism during vitamin Bi deficiency (E. S. R., 75, 
p. 2S5), data were obtained on the respiration in vitro of teased brain tissue of 
normal and neuritic rats. In avitaminous brains in vitro the oxygen uptake 
was increased by the addition of vitamin Bi, and abnormal amounts of pyru¬ 
vate were reduced. The effects of the addition of vitamin Bi were negligible 
with the normal brain. The observations on oxygen uptake indicated that 
the symptoms of vitamin Bi deficiency in the rat and pigeon originated in the 
optic lobes and the lower parts of the brain. The symptoms had the same 
biochemical origin. 

The biochemical lesion in vitamin Bi deficiency: Application of modern 
biochemical analysis in its diagnosis, R. A. Peters (Lancet (London], 1936, 
I, No, 21, pp. 11G1-I16i, 1165, /ip/?, 2), —The autlior presents a review of the 
in vitro experiments with ^dtamin Bi, demonstrating that vitamin Bi appears 
to act as a catalyst in the oxidative removal of one of the lower degradation 
products of carbohydrate metabolism, pyruvic acid. Tliis view is substantiated 
by experiments showing the presence of pyruvic acid in the brains of avitamin¬ 
ous birds and in the blood of beriberi patients. In improving the pigeon test 
for vitamin Ba, the author found that the addition of minute amounts of 
crystalline vitamin Bi in vitro to the avitaminous brain tissue of the bird re¬ 
stored the diminished tissue respiration. The ability of vitamin Bi to increase 
oxygen uptake can be used as a test for the estimation of the vitiunin, and in 
vitro research upon brain tissue may be applied in vivo. 

Most of the evidence reviewed has been noted above. 

Observations on the heart rate in vitamin Bt and C deficiency, G. Sank- 
ARAN and B. G. Krishwan (Indian Jour. Med. Res., 28 (1936), No. S, pp, 747-754» 
figs. 2).—The bradycardia test for vitamin Bi deficiency, first noted by Drury 
et al. and later used by Birch and Harris (B. S. R., 73, p. 507) in estimating 
the vitamin Bi content of foodstuffs with rats as the experimental animal, was 
studied with both pigeons and rats, with results confirming those of the above- 
noted investigators. Similar heart tests applied to guinea pigs on a vitamin 
G-free ration showed a marked increase in heart rate, or tachycardia, beginning 
at about the ninth week. 

Factors affecting the vitamin O content of apples, E. L. Batcheildes and 
E. L. OVEIBHOLSEE (Jour, Agr. Res, [R. 8 .], 53 (1936), No, 7, pp, 547-551),—In 
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this contribution from the Washington Experiment Station, Delicious apples 
grown on nnriimod branches and Wine&ap apples grown on ringed branches were 
adjusted early in July to approximate leaf-fruit ratios of (iO and 20 leaves to 
each fruit. After harxosting the apples were stored at 82®. As in a pre\iou« 
study (E. S. K., 73, p. 13C). a modification of the Sherman, LaMcr, and 
Campbell method of dctorinining vitamin C was followed. 

It was concluded that the ratio of h^af area to fruit affected tlie vitamin 0 
content of api)l(‘S only indirectly, i. e., as it affected the size of the fruit pro¬ 
duced ; that the size of the fruit was an important consideration under common, 
methods of sampling because the ratio of skin to pulp was higher in small 
apples than in large apples, and the skin contained a higher concentration of 
vitamin C than the iralp; that storage at 40® resulted in greater loss of vitamin 
0 than did storage at 32®; and that the vitamin C content of Delicious apples 
in the present study corresponded closely with values hitherto reported from 
this laboratory. 

The excretion of vitaniin 0 in normal individuals following a comparable 
quantitative administration in the form or orange juice, cevitamic addi 
by month, and cevitamic acid intravenonsly, E. B. Hawley, D. J. Stephens, 
and G. Anderson (Jour. Nutr., 11 {19S6), No. 2, pp. 185-1^5^ figB. The 
variations of vitamin C excretions of 12 normal young adults wore studied by 
the Harris and Ray technic (B. S. R., 73, p. 427) during periods of low and 
high vitamin O intake. For a period of 1 week the subjects were given a diet 
free from fresh vegetables, fruits, tomatoes, and tomato juice, reducing the 
vitamin O intake to l(V-20 mg per 24 hr. For the second period of 8 (lays the 
diet was supplemoutod by 400 cc of orange juice estimated to have 5(M30 mg 
of cevitamic acid per 100 cc. In the third period the orange juice was reduced 
to 200 cc, with the addition at the end of the period of 100 mg of cevitamic 
acid given first orally and tlicn injected intravenously. Before concluding the 
study the subjects wore put on a vitamin 0-free diet for 2 days, followed by 
additions of 400-1,000 cc of orange juice. Four figures are given in which the 
daily intakes in 24-hr. excretions of cevitamic acid are plotted. 

Tlie amount of vitamin 0 normally excreted by individuals varied between 15 
and 28 mg per 24 hr. It was increased to comxiarable levels by daily additions 
of orange juice and ceviiamic acid given orally. The injected cevitamic acid 
was excreted more rapidly and completely than that given by mouth. Indi¬ 
viduals varied in their rosi)onse to increased doses of vitamin O. No change 
was noted in the cevitamic acid content of blood or capillary fragility during 
the low and high vitamin periods. 

Effect of ingestion of acid and alkali upon amount of vitamin O found 
in urine, E. E. Hawley, J. Fbazer, D. Button, and D. J. Stephens (Boo. ExpU 
Bioh anJ McJ. Proc., 34 (1930)^ No, 2, pp, 218, Unexplainable variations 

in the vitamin 0 output of several Individuals in the study noted above sug¬ 
gested the possibility that changes in the pH of the urine might bo responsible 
for the difference in results. In preliminary tests marked changes in the vita¬ 
min 0 content of the urine of a subject were found to be correlated inversely with 
the pH values. To lest Ibis further, 3 subjects at first and later 2 were on a 
constant diet with the pH varied by the ingestion of NaHCOj or NH»Ol, with 
frequent determinations of the vitamin O of the urine after its administratiou 
as orange juice and as cevitamic acid by mouth and by intravenous injection. 

A marked decrease in output resulted in all cases when the urinary pH was 
in the alkaline range of 7.5-8.1. The effect was found not to be due to a 
reversible oxidation. It is thought more likely that it was due to better utiliza¬ 
tion (increased storage) of the vitamin rather than its destruction. 
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The effect of incomplete diets on the concentration of ascorbic acid in 
the organs of the rat, S. S. Zjxva {Biochcm, Jout\, 30 (1936)j No. 5, pp. 857-- 
867). —^This paper reports a repetition of the studies by Ilopkins and Slater 
(E. S. R., 76, p. 134) leading to the hypothesis that the liver is the ordinary 
site of vitamin 0 synthesis, but that in the absence of carboliydrate in the 
liver the intestine is capable of synthesizing the vitamin from bome other 
precursor, probably protein. 

Some of the major results reported by Hopkins and Slater could not be 
reproduced, while others were differently interpreted. The author, tlxerefore, 
concludes that “Hopkins’s hypothesis, attractive as it may be, is so far not 
fully supported by e^sperimental evidence.” 

The relation between the composition of the diet and the urinary excre¬ 
tion of ascorbic acidy B. K. Cha]ssabobty and A. N. Bor (Indian, Jour. Med. 
Bes.y 23 (1936), No. 3, pp. 831-836). —The excretion of ascorbic acid in the urine 
on diets differing in the proportions of fat and protein was followed with two 
healthy Bengali males. 

In one of the subjects the average daily urinary output of ascorbic acid on 
the usual Bengali high carbohydrate diet was 0.54 mg. This rose to 12.07 mg 
on a high protein (meat diet), fell to 10.21 mg on resumption of the high 
carbohydrate diet, rose again to 14.09 mg on a high fat (butter) diet, fell to 
9.57 mg on resumption of the high carbohydrate diet, and rose to 14.05 mg on 
another high protein (casein) diet. Corresponding values for tbe second sub¬ 
ject were high carbohydrate 9.75 mg, high protein (meat) 11.08, high carbo¬ 
hydrate 8.51, high fat 14.8y high carbohydrate 10.40, and high protein (casein) 
13.12 mg. 

It is suggested that the higher figures for urinary excretion of ascorbic acid 
in England, as reported by Harris and Bay (E. S. R., 78, p. 427), are due to 
a greater consumption of meat in that country. It is also noted that the rela¬ 
tively low figures reported in the present study do not necessarily indicate 
vitamin 0 subnutrition, as in some unpublished experiments a sharp peak in 
urinary excretion followed the ingestion of extra vitamin C. 

Vitamin O in the urine in health and disease [trans. title], W. v. Hbigaxski 
(Klin. Wclmachr., H (1935), No. 10, pp. 338, 339). —^This paper reports an 
investigation of the effect of age and disease upon the daily aiuouuts of 
vitamin C excreted in the urine as determined by tlie method of Harris and 
Bay (E. S. R., 73, p. 427). The values oblaiucd wore about 50 percent higher 
and showed greater variation than those reported ))y Harris and Bay, indicating 
a lower amount of vitamin C in the diet of the Buglish persons. 

The average daily excretion of ascorbic acid of healthy adults amounted to 
37-79 mg, or an average of 50 mg per 100 cc. The highest ainounls noted were 
100 and 114 mg. Age and sex, except for the nursing mother, had no marked 
effect upon the amounts excreted. Diets rich in vitamin 0 increased the 
vitamin excretion. Nursing infants excreted an average daily amount of 
16 mg, which with the addition of fruit juices at 4 mo. increased to 22 mg. 
Children 5 mo. to 1 yr. excreted an average of 24 mg, and children aged 
3-10 yr., 25-30 mg daily. 

In 51 cases persons aflRcted with a disease showed no variation from the 
normal in the amoxmts of vitamin 0 in tiie urine. In general the diseases were 
those which affect the functions of Hd, the stomach, liver, and kidneys; 
metabolism as in diabetes, exophthalmic goiter, and disturbances of endocrine 
glands; and those accompanied either by high fever or fever for long periods 
of time. 

The vitamin 0 excretion was not altered by exposure to the sun or by diets 
ideh in vitamins A, B, and D, or by the types of diets customarily fed to 
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diabetic, nephritic, and nicer patients. Large amounts of liquids caused an 
increased elimination of the vitamin. Howe\er, the amounts excreted did not 
show a definite relation to the amount of urine, hut showed a limitation in 
the amount similar to other constituents of the urine. The highest concen¬ 
tration was 104 percent. Increased ingestion of vitamin O m the presence of 
a disease resulted in iiicre^ised excretion in the urine. 

The nursing mother excreted about half the amount of vitamin O excreted 
by the man when both partook of the same foodstuffs. The nursing child 
excreted approximately the other half of the total amount. 

Vitamin O in the nrine in health and disease [trans. title], E. Gabbe (JS^in, 
Wohmehr., H (1935), No. 17, p. 61S). —^The author states that the above noted 
observations of Drigalski on the excretion of vitamin O in the uriue are 
unwarranted, since other substances, particularly thionoine which is present 
in large quantities in the urine, similarlv reduce the dye giving vitamin 0 
values approximately 30 percent above absolute amounts. 

Vitamin O in the urine in health and disease [trans. title], W v. Deigalssi 
(Klin. Wofinschr., H (1935), No. 17, p. 614). —^In reply to the criticism of Gabbe^ 
as noted above, the author states that while the method used to determine 
vitamin O by the reducing action of ascorbic acid and certain other substancesi 
in the urine is not specifically accurate, it cannot be denied that the method 
is Tiselul for obtaining comparative values. 

Vitamin C studies in urine and blood [trans. title], E. Gabbe (KUn. 
WcTinseJtr., 15 (1936), No. 9, pp. 292-296, fiqa. 2). —^The purpose of this study 
was to determine the forms in which vitamin 0 is present in the blood and 
urine, the effect of oxidizing substances on the stability of the reduced form 
of ascorbic acid, and the effect of increased intake on the stability of the 
reduced form. The determinations on these fluids were made with the iodine 
reduction method and the methylene blue method described by Martini and 
Boiisignore (E. S. B., 73, p. 746) before and after treatment with hydrogen 
sulfide. 

To determine the presence of an oxidizing substance in urine, blood plasma, 
and deprotoinized blood, 100 mg percent ascorbic acid was added in \itro to 
the fluid. This was then neutralized with sodium hydroxide solution and 
allowed to stiiid for 5 min., after which it was treated with trichloroacetic 
acid, titrated with methylene blue and iodine solutions, and the loss in ascorbic 
acid through oxidation calculated. To determine the oxidized form of ascorbic 
acid the same procedure was followed but with distilled water in place of blood 
and calculating the difference in the values obtained by the two determinations. 

The ascorbic acid w’as found to occur in the m‘ine in the reduced, reversibly 
oxidized, and oxidized forms. Tlie methylene blue values showed that a healthy 
person on a normal diet excreted daily from 16 to 35 mg of ascorbic acid, of 
whi(di from 16 to 90 percent was present in the reduced form. The iodine values 
were regulaily from 4 to 5 times higher than the values obtained with 
methylene blue solutions. Treatment with hydrogen sulfide to reduce the re¬ 
versibly oxidized form of ascorbic acid increased the values obtained by both 
methods, but notably from 2 to 3 times more with the iodine reduction method. 
An addition of 250 mg of ascorbic acid to the diet of a healthy person increased 
the amount of ascorbic acid excreted in the urine from 40 to 48 mg deter¬ 
mined with the methylene blue method and from 210 to 235 xug determined 
with the iodine method after treatment with hydrogen sulfide. The loss of 
ascorbic acid in, the urine in vitro, from 10 to 12 mg of ascorbic acid deter¬ 
mined with the methylene blue method and from 10 to 20 mg determined with 
the iodine method, indicated the presence of an oxidizing substance in the 
urine. While blood plasma in vitro caused no oxidation of added ascorbic 
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acid, blood corpuscles as sbown with doproteiuized blood always contained 
oxidiziD^r substances. The daily addition of 300 ni§ of ascorbic acid to the 
diet of 3 patients increased the amount of ascorbic acid in the urine, but 
decreased the amount of the oxidized form in the blood and urine. This de¬ 
crease was thouglit to be due to a reduced oxidizing power of the ilnids. 
Parallel to the reduction of oxidized ascorbic acid was a reduction of glutathione 
in the blood of 2 patients but not in tliat of the third. Wlien glutathione 
free from ascorbic acid was added to the hemolyzod blood an mcroased oxi¬ 
dation of ascorbic acid took place, A substance protecting ascorbic acid against 
oxidation in tlie body was Indicated, but its nature was not revealed by this 
study. 

The antirachitic etfectiveuess of vitamin D from various soui*ces, R.-W. 
Haman and H. Steenbock {Jour, Biol, Chem,, 11 /f { 19 S 6 ), No, 3, pp. 505 - 514 ^ 
fig, i).—This contribution from the Wisconsin Experiment Station reports several 
series of experiments undertaken witli the general aim of determining “how 
many forms of yitamin D must bo recognized, to what extent each occurs in 
nature or is produced artificially by irradiation, what factors iiilluence the 
activity of each, and how each may be evaluated properly by laboratory assays 
with animals.” 

In the first series the relative effectiveness for rats and chicks of irradiated 
oils of plant and animal origin was determined. In the work witli rats it was 
shown that irradiation of the fish oils tested failed to increase their vitamin D 
activity, while corresponding irradiation of plant oils increased this activity to 
a varying extent. It required from 15 mg of irradiated coconut oil to 750 mg 
of irradiated soybean oil and lard to give an antirachitic activity equivalent to 
1 Steenbock (rat) unit or 3.3 international units of vitamin D. 

The vitamin B activity of cod-liver oil for chicks was not increased by 
irradiation, and the effectiveness of the vitamin D in various fish oils was 
approximately the same for the chick as for the rat Commercial tuna-liver 
oil and pure halibut-liver oil were somewhat loss effective, tmit for unit, 
than the other oils tested. The vitamin D in irradiated coconut oil, wheat 
germ oil, and peanut oil was much less potent for cliicks Uiau for rats. 

In another series of experiments it was shown that propyleiit' glycol as a 
solvent for Yitamin B did not increase its effectiveness, that the solvent in 
whidh ergosterol or cholesterol was dissolved during irradiation had no ef¬ 
fect on the relative antirachitic effectiveness for chicks of the resultant B 
vitamins, and that purified cholesterol heated and th<m hTadi!it(»d produced 
a response in chicks more like that produced by irradiated crude ehoU'sterol 
than irradiated ergosterol. Absorption bauds could bo doloctod in the siK'ctrum 
of heated purified cholesterol. 

Titamin B in child health, F. O. Tonney (Amer, Jour, Pul), Ecallh, 36 
(X936), No, 7, pp. 666-67Xy figs. 2 ),—^The purpose of this paper is to review the 
recent exi)erimental data on vitamin B in child heahh from the standpoint 
of growth, bone development, tooth development, posture, and resistance to in¬ 
fection. 

The evidence of rickets in cities is far higher than that for any of the com¬ 
mon infections of childhood, such as measles, scarlet fever, whooping cough, 
and diphtheria. On the basis of recent surveys, rickets is conceded to be 
present in at least 50 percent of the child population under 2 yr. of age. Recent 
progress with antirachitic agents advocated for the cure or prevention of 
rickets cannot be demonstrated, but definite results are evidenced from the 
fact that the incidence of rickets is receding both in severity and number 
of cases. The potential usefulness of vitamin B milk as an antirachitic agent 
cannot as yet be judged. A table showing the sale of vitamin B milk as com¬ 
pared with the total sale of milk in Chicago from June 1934 to June 1985 is given. 
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A theory concerning the mechanism and the significance of the allergic 
response, W. T. Vaughan {Jour, Lah. and Clin, ifed., 21 (1936), No. 6, pp. 
629-6JfO), —^Tlie piirx)ose of this paper is to demonstrate the basic identity of 
clinical allergy as seen in human beings and exi)criniental anaphylaxis as seen 
in animals. A theory is presented that the allergic response is primarily a 
protective reaction manifested by environmental maladjustment. The two 
factors appear to be heredity and the nature of the oxciting substance. Tliere 
appear to be all grades of response to exciting factors. Fer the alleviaticm 
of symptoms the author suggests either avoidance of environment, or, if that 
is not possible, desensitization. The hypothesis suggests two linos of experi¬ 
mental approach—through the endocrine system, esi»oclally the adrenals, and 
the autonomic nervous sj stem. It is possible that neither system is responsible 
for the mechanism. 

The action of choline and other snbstxinces in the prevention and cure 
of fatty livers, 0. II. Best and H. J. Channon (Biocliem. Jom\, 29 (1935), 
No. 12, pp. 2651-2658). —^A detailed review is given of studies at the Liverpool 
(E. S. R., 76, p. 128) and the Toronto (E. S. R., 74, p. 280) laboratories on 
the action of choline and other substances in the prevention and cure of dietary 
fatty li\ei*s. The differences in the results re])orted from the two laboratories 
are shown to be **not at qnalUathe variance but to differ only in degi*ee, governed 
by the somewhat different conditions under which experiments have been 
carried out.” 

The precautions necessary for planning diets adequate for ob^er^ing the 
effects of choline are discussed, and new data obtained at the Lherpool 
laboratory on the lU'eventhe action of dioline on the “fat” and “cholesterol” 
fatty livers, confirming findings previously obtained at the Toronto laboratory, 
are reported. 

The influence of the caseinogen content of diets on the nature of the 
“cholesterol” fatty liver, A. W. Bebston, H. J. Channon, and H. Wilkinson 
(Diocheni. Jour., 29 (1935), No. 12, pp. 2659-2667). —^Further data are reported 
which confii-m the x'osults of Channon and Wilkinson (E. S. R., 70, p. 12S), 
in showing that “in the cholesterol fatty liver the dietary protein fraction 
exercises a profound lipotropic effect. By tlie use of graded protein percentages 
in the diet it is thus possible to produce cholesterol fatty Ih ers of widely varying 
composition, and these findings have been usetl in further experiments for 
studyhig the preventive effec*ts of choline. Those experiments have shown 
that the addition of approximately 80 mg of cliolinc per rat per day vei-y 
lai’gely ijrevcnls the deposition of glyceride, but only partially prevents that 
of choJestoryl esters. No deductions could he made from the experiments as 
to whether choline is exerting its effect through lecit’siii synthesis or whether 
choline has a direct action in preventing cholcsteryl e-'ter deposition. The 
lipotropic effect oC the protein fraction differs supeifi dally at least from that 
of choline in that the absolute amount of liver phosphatide is increased,.*^ 

Cystine and the dietary production of fatty livers, A. W. Beesion and 

H. J. Channon (Biochem. Jour., 30 (1936), No. 2, pp. In this con¬ 

tinuation of the studies noted above, groups of rats wore maintained on a 
low choline diet containing 40 percent beef drippings and 5 percent casein 
supplemented with amounts of cystine varying from 3.25 to 80 mg daily over 
periods of from 14 to 21 days. Expressed on the basis of the 100-g rat, the 
mean value for the weight of liver fat for the control animals was found to be 

I. 077 g as compared with 2.02 g for the animals which received cystine. It 
appeared that the addition of cystine approximately doubled the amount of 
fat deposited in the liver. 
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The effect of various facts in the production of dietary fatty liversy 
H. J. Ohawnon and H. Wilkinson (Biochem, Jou*\, 30 (1936), No. 6, pp. 
1033-1039). —^Following the experimental procedure of the study noted above, 
the authors tested various fats in the low choline diet containing 40 percent of 
fat and 5 percent of casein. The total liiioids present in the li\ ers corre^spond- 
iug to the various fats at the end of 14 days were })uttei‘tat oO 07, beef lai; 
27.05, palm oil 20.B3, coconut oil 2054, olive oil lo.57, and cod-liver oil 7.48 
percent of the fresh liver weight* The total lipoids were fractionated into 
phosphatide and glyceride fractions, and the fatty acids iioni all the fractions 
were analyzed by the Twitchell procedure and the iodine value and molecular 
weight were determined. The results indicated that the nature of the fat 
in the livers was maikedly influenced by that of the dietary fat. 

Further ohservations on the effect of dietary caseinogen in the preven¬ 
tion of fatty livers, A. W. Beeston, H. J, Channon, J. V. Loach, and H. 
Wilkinson (Biochom. Jour., 30 (1936), No. 6, pp. 10^0-1046). —^In continuation 
of the studies noted above with rats receiving diets containing 40 percent of 
fat and 5 percent of casein, experiments were carried out to dotemiiio the pre¬ 
ventive action of casein equivalent to tliat of choline, to study the eJTccl of 
inarmite on the degree of fat accumulation in the liver, and to determine tlie 
minimum amount of choline contained in the experimental diet which exercised 
an effect on liver fat deposition. Var:^ing percentages of choline chloride were 
added to the diet, supplemented by marmite for some groups of rats. Two 
groups of rats received, with and without marmite, the experimental diet in 
which an additional 23 parts of casein had replaced an ociuivalent amount 
of glucose. 

The results showed that 1 g of casein is equivalent in its preventive action on 
liver fat deposition to from 7 to 8 mg of choline. Marmite did not exert any 
effect other than that due to the choline content In the experimental diet con¬ 
taining 5 percent of casein, 3 mg of choline a day exerted a marked preventive 
action and reduced the liver fat deposition from 20 to lU ptuTenl. 

Studies ou endemic and experimental goitre, G. E. Hergus and H. B. 
PuBVLS (Jour. Hyg. [Lowdo??], 36 (1936), No. 2, pp. 182-203).—The reports of 
previous goiter studies (E. S. R., G9, p. 315) are continued in this report of a 
survey in certain New Zealand districts and in the islands of Samoa showing 
the urinary excretion of iodine. The relationship bet ween the incidence of 
goiter and the lack of iodine is discussed. The results obtained support the 
belief that a low iodine intake is a prerequibito for Iho production of goiter. 
Including in their survey the determinations made by other workers on the 
daily urinary iodine excreted in goitrous and noiigoitrous regions, the authors 
conclude that the critical level of iodine intake suflicieiit to prevoiiL goiter is 
between 12 O 7 and 1667 per day. The level of iodine intake was found to be 
low in the districts surveyed. The studies in New Plymouth and Taranaki indi¬ 
cate that a high content of iodine in the soil does not necessarily ensure an 
adequate iodine intake. Recommendations for improving the regulations as to 
the sale and use of iodized salt are outlined. 

Lactobacillus acidophilus in dental caries, M. M. Johnston, G. H. M. 
Williams, P. G. Anderson, T. G. H. Drakes P, P. Tisdall, and M. J. 

(Jowr. Amer. Dental Assoc., 2S (1936), No. 8, pp. 1493-1497) .—This study was 
undertaken to determine whether L. acidophilus is a specific etiologic factor in 
dental caries. Bunting and Ms associates, who had previously reported that 
in active caries there is a significant growth of L. acidophilus which is not 
found in the absence of active lesions (B. S. R., 70, p. 571), cooperated in this 
study. 
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Throughout 1 yr. bacteriologic cultures of the mouth wore taken from a 
group of 30 children. Careful clinical and roentgenologic dental examinations 
were made independently at the beginning and end of the year by both groups 
of workers with identical results. Nine children in the group had progressive 
dental caries, 1 marked and 8 slight cases. Among the group exhibiting pro¬ 
gressive caries, L. acidophilus was continuously absent in 2 cases. In 27 cases 
with no evidence of progressive caries, L. acidophilus was continuously present 
in only 1 case. In this group L. acidophilus was sporadically present in 8 cases, 
but infrequently in 7 of these cases. No agglutinins, precipitins, or inhibitory 
bodies for L, acidophilus were found in the saliva samples of negative cases. 

Symposium on nutrition and the deficiency diseases (New England Jour. 
Med., 215 (1936), No. 25, pp. 1147-1168, figs, fil).—This symposium, held at the 
tercentenary session of the Harvard Medical School on September 14, 1936, con¬ 
sisted of the following papers: Harvard and Nntrition, by G. R. Minot (pp. 
1147-1140) ; Extracellular Fluid and Its Maintenance, by J. Ir. Gamble (pp. 1156- 
1152); Protein Deficiency, by C. M. Jones (pp. 1152-1155); Mechanism of 
Hemoglobin Deficiency, by 0. W. Heath (pp 1155-1157); The Relationship of 
Defective Nutrition to Changes in the Gastrointestinal Tract, by W. B. Castle 
(p. 1158); Vitamin 0 and the Formation of Intercellular Material, by S. B, 
Wolbach (pp. 1158, 1159) ; Progress in the Early Recogniiion of Vitamin Defi¬ 
ciency Stales, by K. D. Blackfan (pp. 1169-1163) ; The Relation of Avitaminosis 
to Oral Pathology, by P. R IIowo (pp. 1163, 1164); Nerve Disorders Arising 
From Defective Nutrition, by M. B. Strauss (pp. llCr^-lldO); and Protamine 
Insulin and Its Advantages, by E. P. Jo&lin (pp. 1166-1168). 

Diseases of metabolism aud nutrition, 1, n (Arch. Inf. Med., 57 (1936), 
No. 2, pp. -J72-471, fig. 1). —This review consists of two parts as follows: 

L Diseases of metaloUsm, R. M. Wilder (pp. 422-446).—^This part of the 
review deals almost exclusively with the recent advances made in the study and 
treatment of diabetes mollitus and associated disorders and diabetes insipidus. 

II. Nutrition, D. h. Wilbur (pp. 446-471).—Recent progress in the study of 
the vitamins, the discussions on calcium, phosphorus, iron, and copper metab¬ 
olism and dental caries, is summarized. 

Susceptibility of different strains of rats to nutritional cataract, H. S. 
Mitchell (Jour. Nutr., 12 (1936), No. 5, pp ^f7-)JJ, fig. 1). —Casual observa¬ 
tions of various investigators suggesting differences in the susceptibility of 
various strains of rats to nutritional cataract on diets high in lactose or 
galactose (E. S. R., 74, p. 418) led tlie author to make further observations 
at the Massaeliusetls Experiment Station on the response of several different 
strains of rats to diets contahiiiig, respectively, 70 porwuit of lactose, 35 of 
galactose, and 70 percent of starch as the carbohydrate source. 

In rats of the Battle Greek strain, in which the condition was first noted by 
the author, cataract developed in 82 percent of the 52 males studied and in ^ 
percent of the 46 females, while in rats of the Michigan Slate College strain 
the incidence was only 10 percent of 10 rats and of the Wistar strain 9 percent 
of 11 rats. The average lengths of time for the development of mature cataract 
were 44, 45, 56, and 97 days, respectively. 

On the 35-percent galactose diet there was a 100 percent incidence of cataract 
in the Battle Creek and Michigan College strains, hut only 60 percent among 10 
animals of the Wistar strain and 83 percent among 15 of the Johns Hopkins 
strain. The number of days required for the development of mature cataract 
in five groups were 16,17, 32, 29, and 23 days^ respectively. On diets containing 
70 percent of starch no cataracts developed. 

Growth was normal on the galactose hut slightly retarded on the lactose diet 
There was no apparent diarrhea or intestinal disturbance in the rats on the 85- 
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percent galactose diet and a more or less severe diarrhea on the lactose diet. 
The severity of the intestinal disturbance, however, showed no correlation with 
the cataractoiis changes. 

It is noted that cataract development is more rapid in young rats than in 
older ones, and consequeutly the age at which the animals are started on the 
experimental diets must be kept constiint if results are to be consistent. 

TEXTILES AND CLOTHING 

The technology of washing, J. T. Holden and J. N. Voutleb (London: Brit, 
Lavndcrers* Res. Assoc,, 1935, pp, VII+184, fios, 7).—^This volume, with a 
preface by P. C. Harwood, is compiled for use by laundry executi^cs and tech¬ 
nologists and deals with the problems of the wasli house. The material was 
gained from research studies made by the authors and others and from tech¬ 
nical reports issued by the British Lamiderers’ Research Association. The sub¬ 
jects discussed include white-work washing processes, bleaching, bluing, starch¬ 
ing, the use of acids, laundering of woolens and silks, processes for colored 
goods aud special goods such as curtains, stain removal, and water treatments. 
The appendix contains information on instruments in the wash house, water 
and bleach testing (with a list of the chemical solutions and apparatus re¬ 
quired), and an index of the laundry supply houses. 

Research groups study peroxide clarifier, J. P. OESTERiiNa and P. B. Ma.ck; 
(Laundry Age, 16 (1936), No, 5, pp, H, 16, 87, figs. The authors at the 
Pennsylvania State College studied the efficiency of hydrogen p<'roxirte as a 
bleach in the laundry process. The results of the tests show that when correct 
bleaching conditions are maintained hydrogen peroxide is as good as chlorine 
bleach for whiteness retention and stain removal, and it causes less general 
damage to the strength of cotton fabrics. The best conditions for bleaching 
are pH 9,0-9.5 when used with a carbonate type of alkali and pH 10.0-10.5 
when used with sodium metasilicate, a temperature not in excess of from 
150° to 160° P., and a concentration between % and 2 qt. of hydrogen peroxide, 
containing 1 percent of available oxygen, to each 100 lb. of fabric. 

More about bleaching, J. P. Obstesung and P. B. Mack (Laundry Age, 16 
(1936), No. 6, pp. 58, 60, 62, 64, figs, 2), —Continuing their studies, as noted 
above, the authors discuss the chemistry of bleaching and review their re¬ 
search studies on bleaching reagents. Eightec^n squari^s of cotton fabric, 
containing different stains, were assembled into a composite strip. Sample 
strips were treated in the laboratory with chlorine bleach and with hydrogen 
l>eroxide bleach separately. Stain removal tests were made In commercial 
laundry plants, using chlorine, hydrogen peroxide, and sodium perborate 
bleaches. In both laboratory and plant tests the stains used were beverages, 
fruit juices, inks, salve, iron rust, hair lotion, dye, grass, blood, iodine, and 
huckleberry. 

The results of the commercial plant tests were almost identical, and it was 
concluded that equally good stain removal efficiencies can he obtained with 
the three bleaches if good bleaching conditions are maintained and a correct 
washing procedure is followed. Based on the results of the laboratory and 
plant tests, the optimum conditions for chlorine bleaching are as follows: 
The use of 2 qt. or less of sodium hypochlorite solution, containing 1 percent 
available chlorine, per 100 lb. of fabric, a temperature not in excess of 150°— 
360° P., a pH of 10.0-10.5, and a time period of 10-15 min. The optimum 
conditions for hydrogen peroxide bleaching are given in the preceding paper. 

A special type of blue which will wash out with soap and alkali is used with 
hydrogen peroxide bleach. The temperature should be lowered when bleaching 
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colored fabrics, particularly those containing fugitive dyes, with hydrogen 
peroxide. The pH should not exceed 0.(V-9.5 when hydrogen peroxide is em¬ 
ployed in the bleaching of silks and woolens. 

HOME MANAOEMENT AND EQUIPMENI 

Housewifery: A textbook of practical housekeeping, L. R. BALDcns'ioisf 
{Chicago: J, B. Lippincott Co., 1936,5. ed., rev., pp. XI+3S2, Ipls, S], figs. 17i ).— 
This edition of the handbook of practical housekeeping (E. S. B., 41, p. 97) 
contains extensive references to recent scientific and technical material and 
presents new illustrations, technics, and equipment. 

MISCELLANEOUS 

Application of statistical methods to agricultural research, H. H. Lovs 
(Bhmghai: Commercial Press, Ltd., 1936, pp. [1X1-^501, fiffs. [3^]).—^This book 
sets forth the fundamentals of statistical analysis, including the application of 
the experimental error concept and the method of variance analysis. 

Statistical methods for research workers, B. A. Fishes {Edinburgh: Oliver 
d Boyd, 1936, 6. ed., )ev. and enl., pp. XIIl+SSD, fig^. 12). —^The revised edition 
of this book (B. S. R, 74, p. 179) includes new tests for homogeneity, sampling 
errors estimated by regression, and the extended use of successive summation 
in fitting polynomials. 

Forty-ninth Annual Report, Colorado Experiment Station, [1936], B. P. 
Sandsten {Colorado Sta. Rpt. 1936, pp. 44, fig* J).—-The experimental work not 
previously referred to is for the most part noted elsewhere in this issue. 

Forty-eighth Annual Report [of Texas Station], 1935, A. B. Conner nt 
Aifc {Texas Sta. Bpt. 1935, pp. 294). —experimental work not previously 
reported is for the most part noted elsewhere in this issue. 

Fifty years of field experiments at the Woburn Experimental Station, 
B. J. Busseix. and J. A. Voelcker {London and New York: Longmans, Green d 
Co., [19361, pp. jn>^n^392, pis. C^], 42; rev. in Nature [Londoni, 139 {1937, 

No. 3509, pp. 171,172). —^This book is discussed editorially on page 433. 



NOTES 


Kansas College and Station.—A new physiological laboratory has been fitted 
up for tlie veterinary div^ision which provides greatly improved facilities. 

Herbert F. Roberts, head of the department of botany from 1901 to 1019 and 
sabsequently assistant professor of botany in the University of Manitoba, died 
Januaiy 15 at the age of 70 years. He was a nati\e of Kansas, receiving the 
A. B. degree from, the university in 1891 and the M. S. degree from the college 
in 1898- From 1910 to 1919, he was in charge of experimental plant breeding 
in the station. In the words of a recent tribute in Kamas Industrialist, he had 
a world-wide reputation as “a botanist and plant breeder, taking part in the 
development of Kanred wheat and several other strains of Kansan wheats well 
suited to the Great Plains wheat belt.” 

Kentucky University and Station.—New buildings have been authorized for 
the coming year to cost $1,093,000. Among the new structures is a home eco¬ 
nomics, bacteriology, and zoology building to cost $185,000. 

H. H. Thomberry, assistant plant pathologist, resigned December 31, 1930. 

Massachusetts College.—^Kenneth G. MacArthur has been appointed assistant 
professor of rural sociology. 

Nebraska University and Station.—^Lawrence Bruner, connected with the 
entomological work of the institution from 1888 to 1921, since 1895 as prolessor 
of entomology, died January 30, aged 80 years. A native of Pennsylvania, he 
received the honorary B. S. degree from the university in 1897. He had special¬ 
ized on orthoptoroid insects, particularly the locusts, which he studied exten- 
siv^y in Argentina and other South American countries. 

Cornell University.—Cyrus B. Crosby, extension professor of entomology 
since 1913, died January 11 at the age of 58 years. A native of New York, he 
was graduated from the university in 1905 and subsequently continuously 
identified with its instruction and extension work. 

Virginia Station.—^Dr. A. L. Grizzard, associate agronomist, resigned De¬ 
cember 31, 1936. Dr. W. L. Threlkeld, assistant profesf^or of zoology, lias been 
appointed assistant zoologist, and A. G. Smith, Jr., associate horticulturist. 

New Journals.— The Journal of Marketing is being issued quarterly at 3S3 
Madison Avenue, New York City, It succeeds The Natiotial Marketing Review 
and The Amcricmi Marketing Journal as the result of a merger on Januaiy 1, 
1937, of the American Marketing Society and the National Association of Mais 
keting Teachers into the American Marketing Association. The initial number 
contains book reviews, notes, and a number of original articles, among which are 
the following: The Consumer and the Agricultural Adjustment Administration, 
by D. S, Anderson (pp. 3-9); Notes on the Measurement of Consumers’ Atti¬ 
tudes, by H. K. Nixon (pp. 13-19); Where Are We Bound in Marketing Re¬ 
search? by P. R. Ckiutant (pp. 28-34); Market Research in Germany, by K. 
Brandt (pp. 35-39); and Progress in Marketing Research, by M. D. Taylor 
(pp. 56-64). 

Rivista di Rarassitologia is being published quarterly at Via G. B. Martini 6^ 
Roma, chiefly for original contributions in protozoology, helminthology, and 
entomology. All articles in the initial number are in Italian, but a distinctive 
feature is the inclusion of English and German summaries. 
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THE DEATH OP BLACKWELL OF OKLAHOMA AND NIELSON OP 

NEW JERSEY 

Agricultural experiment stations, like other research institutions, 
rely for their success primarily on the faithful and efficient labors 
of the men and women associated with them. Tlieir organization 
is more or less complex, and they are served in various ways. To 
them, of course, the investigator is fundamental, but administration 
and support are also vital, and when these are effectively rendered 
the gain to the stations and to the world is great. 

These observations ai"e put forward at this time because of two 
recent losses from the station ranks. One of tliese was Director Carl 
P. Blackwell of Oklahoma, who died in his fifty-first year on Marclr 
4, 1937. The other, on February 19, was Mr. James Nielson, 92 
years of age, active in the founding of the New Jersey Experiment 
Station in 1880 and continuously thereafter a member of its govern¬ 
ing body. 

Director Blackwell was bom in Lampasas, Tex., on November 5, 
1886, reared on a farm, and graduated from the Oklahoma A. and 
M. College in 1911. Aside from an interlude of study at the Uni- 
veisity of Wisconsin leading to the M. S. degree in 1915 and an 
assistantslup in field crops in Cornell University in 1917-18, his life 
was spent in the South. Beginning as instmctor and adjunct pro¬ 
fessor in agronomy in the Univeraity of Texas (1914-17), he became 
in turn professor of agronomy in Clemson College and agronomist 
in the South Carolina Station (1918-25), agronomist of the soil 
impi'ovemcnt committee of the National Fertilizer Association 
(1925-28), and dean of agriculture and director of tlie station in 
Oklahoma since 1929 (with leave of absence in 1935 as regional direc¬ 
tor of the land utilization section of the U. S. Besettlement Admin¬ 
istration). 

The personal contribution of Director Bladcwdl to research was 
restricted mainly to his creditable service as an agronomist. As an 
administrator he had demonstrated his effectiveness under difficult 
conditions. His initial report from Oklahoma deplored the fi-equent 
previous changes in personneT, and he had made definite progress 
in the task of stabilization and improvement to which he had 
pledged himself. His research program made substantial provision 
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basic studies, but was also fully cognizant of inunediate needs. 
He was notably successful in increasing the contacts of the station 
with the people of the State, one effective medium being the attrac¬ 
tive and infonning series of reports which he issued under the titles 
of Research Leads to Farm Progi’ess, Solving Oklalionia Farm 
Problems, Applying Science to Agriculture, and Science Serving 
Agriculture. He was highly regarded throughout the South, and 
of increasing influence in the Association of Land-Grant Colleges 
and Universities, serving as secretary and chairman of its experi¬ 
ment station section in 1933 and 1934. Occurring at a time when 
many years of usefulness seemingly lay before him, his death has 
ended a career of considerable accomplishment and much promise. 

The long life of Mr. Nielson was closely identifled with a single 
institution—^Rutgers College. Graduating there in 1866, he con¬ 
tinued his residence in New Brunswick and his association with Dr. 
George H. Cook, who had recently been appointed professor of the 
theory and practice of agriculture. In 1870 and again in 1878, 
these two made extensive visits to Europe, studying agricultural 
institutions and bringiag back with them seed of the soybean from 
Bayern (Bavaria) and Wien (Vienna) as well as plans for assist¬ 
ing agriculture by organized experimentation. Eventually their 
efforts in the latter direction were rewarded by the establishment in 
1880 of the New Jersey State Experiment Station. Two year’s pre¬ 
viously Mr. Nielson had been appointed a member of the board of 
visitors of the College of Agriculture, and thereby he then became 
one of the board of managers of the station. He was soon elected 
secretary and treasurer. Thereafter his interest was unfailing and 
his services as varied as were the needs. 

In 1883 he helped to defeat a biU to repeal the act creating the 
station. He gave a plot of ground as a site for tlie station building, 
and later made gifts and loans of additional land and purebred stock. 
Upon the deatli of Dr. Cook he served as acting director for more 
than 2 years, leaving tlie station in 1893, in the words of its history, 
“in spite of uncertainty and lack of a long-time program ... a 
stronger institution than he found it.” In 1910 he was appointetl 
vice president of the board of managers and in 1913 president, 
serving in the latter capacity for nearly 26 years. 

Mr. Nielson also generously aided other branches of Rutgers, 
endowing the College for Women and giving the Nielson campus and 
athletic field. His sustained interest was reattested by his will, 
leaving $50,000 as a stud^t loan fund to the College for Women 
and his entire residuary estate, estimated at $500,000, to the imi- 
versity. Characteristically self-effacing and never patronizing, he 
was a true patron of education and agriculture. 



RECENT WORK IN AGRICULTURAL SCIENCE 


AaBICULTUSAI AND BIOLOGICAL CHEMISIBT 

[Chemical research ivork of the Bureau of Chemistry aud Soils, 1936] 
(17. 8 , Dept Agr,, Bur, Chem. and Soils Bpt, 1936, pp, 3-29) • —^The carbohy¬ 
drate investigations have included work on sugarcane and cane sugar, sugar¬ 
cane sirup, sorgo sirup, beet sugar, honey, milk-sugar products, levulobe and 
arabinose, and sweetpotato starch. In food research data were obtained on 
microbial food spoilage, cucumber pickles, wines and fruit brandy, staling of 
bakery products, waxlike coatings of fruits, toxicity of fluorine compounds and 
other insecticides, rancidity, lecithin in soybeans, special breads, egg preserva¬ 
tion, plant pigments, apple powder and other deciduous fruit products, loosen¬ 
ing the hulls of walnuts, citrus fruit products, enzyme studies, and preservation 
of fruits and vegetables by freezing. The industrial farm products research 
has included work on cellulose, utilization of farm wastes by destructive distil¬ 
lation and by fermentation, lignin, mold fermentation products from corn sugar, 
chemical weed killers, fast dyes for agricultural fibers, biological stains, 
mildew-proofing of farm fabrics, preservatives for hides and skins, tanning 
materials, and leather. Under naval stores research are considered the topics 
chemistry of turpentine and rosin and the technology of naval stores. The oil, 
fat, and wax investigations dealt with black-walnut oil, raisin-seed oil, tuiig 
and other drying oils, miscellaneous seed oils, and halibut-liver oil. The protein 
and nutrition Investigations covered the digestibility of proteins; cystine, 
tryptophan, and tyrosine content of proteins; proteins in locust bark; salflower- 
seed meal; amino acid content of wheat; and selenium in toxic wheat. 

[Chemical and bacteriological investigations by the Michigan Station] 
(Michigan 8ta. [Bien.] Bpt 1935-36, pp, H, 15, 16, 22, 23, 24), —^The report 
contains brief notes on the following topics: Cucumber fermentation, yeast 
studies, a microincthod for the determination of lead, analysis of sugar beets 
and Michigan wheats and flours, methods for the determination of potassium 
and sodium, copper, and fluorine, and bacteriological methods of water analysis. 

[Chemical and bacteriological researches of the New Tork State Sta¬ 
tion] (New York State 8ta, Rpt 1936, pp. 18, 19, 26, 36-38, 40, -JI, 46, 47).— 
Notes are given on the following topics: Fruit juice preservation, sauerkraut 
investigations, identification of yeasts, bacteria causing lactic fermentations, 
fruit juices (including grape juice, rhubarb juice, apple juice, and cherry juice), 
fermented fniit juices, pectin and pectic enzymes, new analytical reagents for 
sodium and potassium, protein investigations (including casein plastics and 
influence of salts on the properties of gelatin). 

The refractivity of protein solutions, D. B. Hand (Jour, Biol. Chem., 108 
(1935), No. 3, pp. 703-707).—^A. contribution from Cornell University calls atten¬ 
tion to the fact that in the equation for the refractive index of a protein 
solution, — n,=aXU, in which is the index for the protein solution, n, 
is the index for the solvent, O is the concentration in grams per 100 cc of 
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solution, and a is a proportionality constant, sometimes called the specific 
refractive increment, “the proportionality constant has been erroneously con¬ 
sidered by all authors as being characteristic of the individual proteins. . . . 

“Although a is not characteristic of the individual protein, it is possible to 
write equation 1 [above stated] in a form in which a characteristic constant 
does appear and which is independent of the refractivity of the solvent. If we 
assume that equation 1 is valid for solutions of all concentrations, we can 
extrapolate to solutions containing only protein. At this point the refractivity 
of the solution, would be equal to the refractivity, n^, of the pure protein 
in the dissolved state, and the concentration would equal 133 g of protein per 
100 cc (density of protein is 1.33). Then, from equation 1, Wp —n,=133a and 
n,)/133 [equation] (2). 

“It is an experimental fact that a varies with the refractivity of the solvent 
and that the calculated values of are independent of the solvent in many 
instances and are characteristic of the individual protein. . . . Although the 
values for a vary greatly from solvent to solvent, the extrapolated figure for 
pure protein in solution, n , is practically independent of acid, alkali, sodium 
chloride, and ammonium sulfate. However, alcohol and acetone actually de¬ 
crease the refraction of serum globulin, increase slightly the refraction of 
casein, and have no effect on the refraction of gliadin. iPhenol depresses the 
refraction of gliadin markedly. It is possible that these solvents dehydrate 
the protein so that the refractivity shifts toward that of the dry protein. 
This seems the more likely since dry protein has a different density from dis¬ 
solved protein. The values of are probably accurate to ±0.01.” 

It is emphasized that “no physical significance should be attributed to n^. 
We have no data which would justify extrapolation beyond the small range 
of concentrations which have been studied experimentally. The fact that 
is a constant characteristic of the protein does not prove the validity of the 
assumption used in deriving equation 2. The value is prox^osed as an 
empirical convenience for describing the rate with which the refraction of 
protein solutions changes with concentration when the refractivity of the 
solvent is taken into consideration.” 

Glutamine and asparagine in tobacco leaves, H. B. Vickeet and G. W. 
PUCHEB {Jour. Biol. Chem., 113 (1936), No. i, pp. 157--160) .—In an investiga¬ 
tion carried out at the Connecticut [New Haven] Experiment Station it has 
been ^own that glutamine occurs, together with asimragine, in considerable 
quantities in the leaves of the tobacco plant, an observation which furnishes 
an explanation of the production of ammonia when tobacco plant tissue is 
treated with boiling water. It is pointed out, however, that “this observation 
does not exclude the possibility that other amides, or amidelike substances, 
may also be present”, and the importance to the understanding of the amide 
metabolism of plants of further qualitative study is emphasized. 

The component fatty acids of goat milk fat, R. W. Riemenschneideb and 
N. R. Eixis {Jour. Biol. Chem., 113 (1936), No. 1, pp. 219-233, fig. i).—At the 
U. S. D. A. Bureau of Animal Industry, a composite sample of fat from goat 
milk, amounting to 3.5 k, was converted to methyl esters and fractionated into 
63 fractions for determination of the component fatty acids. 

A study of the distillation data Indicated the presence of decenoic, tetra- 
decenoic, palmitoleic, oleic, caproic, caprylic, capric, myristic, palmitic, and 
stearic acids. Subsequent examination of the fractions established the presence 
of these acids and also of arachidonic acid. Traces of an octabromide of an 
unknown acid were found (probably a Ca acid or an impure isomer of arachi¬ 
donic add). A mixture of saturated acids with higher molecular weight than 
stearic add was isolated, consisting principally of tetracosanoic add along 
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with traces of cerotic acid. Estimations on the content of the component fatty 
acids present show general agreement with previously published analyses 
except for the absence of linoleic acid and the presence of small i>ercentages 
of decenoic, letradecenoic, and hexadecenoic acids. 

Some products of partial hydrolysis of silk fibroin, B. L. Grant and 
H. B. Lewis {Jour. BioU Chem., 108 (1935), No. S, pp. 667-673). —^The authors 
subjected silk to hydrolysis at SO"* C. with TO percent sulfuric acid for from 
65 to 70 min. and studied the products of hydrolysis. 

*Tt has been possible to obtain two peptones of widely different composition. 
The first had a low amino nitrogen content and a content of tyrosine higher 
than that of the original silk. The second contained more amino nitrogen 
(10 to 17 percent of the total nitrogen) and tyrosine in amounts similar to 
many of the more common types of proteins (2.5 to 5.7 percent).” 

Enzymatic hydrolysis of starch in pectic extractions from apple pomace, 
G. L. Baker {Delaware 8ta. Bui. 203 {1936), pp. 21, 22). —^The author reports 
results of further experiments (E. S. B., 74, p. 4). 

The purification and properties of lysozyme, K. Meyer, B. Thompson, 
J. W. Palmer, and D. Khorazo {Jour. Biol. Chem., 113 {1936), No. 1, pp. 303- 
309), —^The authors report upon a study of the preparation of the bacteriolytic 
principle, lysozyme, from acetone-dried egg white. 

“Lysozyme can best be freed from the tenaciously adhering mucoid in the 
extracts by precipitation with flavianic acid. Lysozyme is apparently a basic 
polypeptide, having a nitrogen content of 15.3 percent and giving a number of 
protein reactions. From the presence of sulfhydryl, its inactivation by alkali, 
peroxide, iodine^ and cuprous oxide, and its reactivation by hydrogen sulfide, 
sulfite, and hydrogen cyanide, it is concluded that lysozyme acts only in the 
reduced state.” 

Purification of the antihemorrhagic vitamin, H. J. Almquist {Jour. Biol. 
Chem., m {1936), No. 1, pp. 241-245). —^This contribution deals with the puri¬ 
fication and concentration of the antihemorrhagic vitamin as contained in a 
hexane extract of alfalfa meal, with a brief summary on the known properties 
of this product. 

Purification of the antihemorrhagic vitamin by distillation, H. J. 
Almquist {Jour. Biol. Chem., 115 {1936), No. 2, pp. 389-591). —^Dealing with 
the antihemorrhagic vitamin concentrate as described above, a method is given 
for further concentration and purification of the product by distillation under 
a high vacuum. A distillate fraction of yellow oil obtained at 120‘’-14n® was 
found to be at least four times as potent as the original concentrate. The re¬ 
quirement of the chick is not more than 0.5 ps (microgram) of this product 
per gram of diet 

Provitamin 1) potencies, absorption spectra, and chemical properties 
of heat-treated cholesterol, M. L. Hathaway and F. O. Eoch {Jour. Biol. 
Chem., 108 {1935), No. 3, pp. 773-782, pis. 2). —Detailed experimental evi¬ 
dence obtained at the University of Chicago shows that although the fractiona¬ 
tion methods used are “far from quantitative”, the authors have been able to 
obtain from heat-treated cholesterol crude fractions of dilferent provitamin D 
activities, depending on the temperature and time of heating and the solvent 
used. 

Effect of sulfur sprays on corrosion of prune cans, E. H. Wiegand, D. E. 
Buliis, and M. B. BCatoh {Oregon 8ta. Bui. 345 {1936), pp. 4^, figs. 10 ).—^The 
quantity of sulfur introduced into the can by prunes that have been sprayed or 
dusted according to prevailing orchard practices was found to be less than 0.3 
part sulfur per 1,000,000 parts of can contents). Corrosion caused by this 
minute amount of sulfur was confined principally to enameled and reenameled 
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coke-plate cans, in which cases failures were generally less for the washed 
than for the unwashed fruit This study indicates that the amounts of spray 
materials when properly applied do not introduce into the cans sufficient resi¬ 
due to be a factor in causing corrosion. Corrosion in the various sprayed lots 
closely paralleled that observed in the respective control packs. 

A marked benefit was obtained by using a better grade of plate. In all cases 
the “charcoal" plate was found superior to the “coke” plate. The two tin 
plates used were both coated on the same high-grade soft steel, but the coke 
plate had a light tin coating, whereas the charcoal plate had a heavier coating. 
In most instances the enamel on coke plate caused more rapid spoilage. This 
is tentatively attributed to intensively localized action on the tin and iron where 
defects occur in the enamel coating. Sirup packs tended to corrode more 
rapidly than the water packs. 

“Sulfur compounds, with the exception of sodium sulfite, added directly to 
the can in larger amounts [10 p. p. m.] proved to be very active in producing 
corrosion. This is attributed to the relatively large quantities added compared 
to the amounts introduced through spraying.” 

A new and easy method for the potentiometric determination of cal¬ 
cium concentrations in solutions, H. J. 0. Tenbeloo {Jour, Biol, Chem,, 113 
(1336), No, 1, pp, 333-339, fig, 1), —^The author finds that CaFa electrode can 
be used at calcium concentrations of 1 millioquivalent per liter and higher to 
determine potcntiometrically concentrations of (*alcium in solutions and in 
protein sols. 

It was shown that calcium is adsorbed by proteins and that the adsorption 
decreases with increasing acidity of the protein sols. 

It is pointed out that “the use of CaFj as an electrode provides the great 
advantage that no foreign substances are Introduced into the systems to be 
studied, as is the ease when electrodes of the second or third order are used.” 

Modifications of the bipyridine method for available iron, G. O. Kohler, 
C. A. Elvehjbm, and B. B. Hart (Jour. Biol, Chem,, 113 (1936), No, 1, pp, 
49-53), —^At the Wisconsin Experiment station the bipyridine method (E. S. 
R., 61, p. 712) has been modified to render it applicable for the determination 
of available iron in pigmented plant tissues, and a further modification of the 
same method is applicable to fresh animal tissues. The figures obtained in the 
examination of a number of food substances are tabulated. 

Determination of the mineral content of the soil absorbing complex, 
E. Tbuog and M, Deosdoff (d. Intemath Cong, Soil ScL, Oxford, Bng,, 1935, 
Trans,, col 1, pp, 92-95), —^A brief discussion contributed from the University 
of Wisconsin takes up separation of free silica, alumina, and ferric oxide; 
evidence Indicating the presence of muscovite and talc in soil colloids; chemical 
composition of base-exchange compounds; and the mineral compounds of soil 
colloids. An “outline of procedure for determination of mineral content of 
inorganic soil colloid” is given under the subheads (1) separation and deter¬ 
mination of free silica and free alumina, (2) separation and determination of 
free iron oxide, (3) removal of free sulfur introduced under (2), (4) deter¬ 
mination of exchange capacity, (5) saturation of muscovite to normal potash 
content, (6) total analysis, and (7) stoichiometric allocations. 

A method for the simultaneous determination of organic carbon and 
the ‘^oxidation value** of soil organic matter, I. Y. Thjrin (3, Intetmatl, 
Cong, Soil Sci., Oxford, Eng., 1935, Trms,, vol, 1, pp. -The author 

suggests that the volumetric chromate method for the approximate determina¬ 
tion of organic carbon may be used to study the degree of oxidation of the soil 
organic matter by measuring simultaneou^y the amount of carbon dioxide 
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evolved. “If the carbon dioxide is equivalent to the amount of chromic acid 
reduced, then the corresponding organic matter may be assumed to have the 
composition CnHjmOm. If more carbon dioxide is evolved the composition may 
be written CnH^mOm+x and, if less, Cn2amOm-5. Provisionally we may assume 
that the first case corresponds to a normal degree of oxidation of the organic 
matter, and we may expect the differences between the carbon dioxide evolved 
(1) and the oxygen required from the dichromate (2) to show the nature of 
the soil organic matter and to characterize the conditions of its formation.’* 

Some of the data obtained in this manner by the author are given. 

First repoi*t of the Organic Carbon Committee, E. M. Ceowthee (S. Inter- 
natl. Cong. Soil 8ci., Oxford, Eng., 1935, Trans., vol. 1, pp. lH-121). —^Nine soils 
were analyzed for organic carbon by several methods at 11 laboratories. 

The dry combustion results by a number of methods gave such concordant 
results that the choice between these methods is probably to be made on the 
grounds of laboratory convenience. The removal of carbonates by repeated 
treatment with sulfurous acid solution gave results agreeing with those from 
separate determinations of total and inorganic carbon. In wet combustions the 
recoveries of carbon varied with the details of the technic. By one method the 
recoveries for eight soils fell between 00 and 10?> percent, except for one calcare¬ 
ous soil which gave only 90 percent recovery. A number of rapid chromic acid 
or dichromate titration methods gave useful approxiiiia((‘ ri^sults when cor¬ 
rected by an appropriate factor. Chlorides in two of the soils interfered 
seriously with many of the analyses. 

Note on the amide nitrogen of some soils of the tropical regions [trails, 
title], M. Riqotard (5. Jniemail. Cong. Soil ScL, Oxford, Eng., 1935, Trans., 
voL 1, pp. 108, 109).—Noting that organic nitrogen is ordinarily determined 
only in its total quantity, with little or no att(uition to the amide fraction of 
the total organic nitrogen, tlie author emphasizes the possible significance of the 
last-named datum, outlines a provisional method consisting essentially in the 
extraction of the soil with 1 percent aqueous hydrochloric acid at room temiiera- 
ture and the determination, by the Kjeldahl method, of the nitrogen content 
of this extract, and gives the figures obtained in the examination of Cambodge, 
Cochinchina, and Annam soils. In the samples for which the data arc here 
tabulated, the amide nitrogen was found to constitute from 13.0 to 28 percent 
of the total nitrogen. 

A method for determining the degree of humification of the soil, W. 
SiBiRSKY (3. Intcmatl. Cong. Soil Set., Oxford, Eng., 1935, Trans., vo7. 1, pp. 
110, 111).—As a reagent capable of dissolving the more completely humified 
portion of the soil organic matter and leaving the uiidecomposed substances 
intact, the author used a hypochlorite solution made by passing chlorine through 
N NaOH (1.040 sp, gr.) at 5° O. until the density reached 1.050 (5.5 1 or 17.4 g 
chlorine per 500 cc n NaOH). Fresh solutions were used in the work described, 
“but the solutions may be preserved for periods up to 1 mo. by using paraffined 
vessels, closed by a stopper with a soda-lime tube, and stored in darkness at n 
temperature below 10*. Chlorates and a moderate alkalinity do not interfere 
with the methods. 

“[A sample amounting to] 0.5 g soil is ground in an agate mortar, dried at 
100®, and treated in a 150-cc beaker with 20 cc of water and 50 cc of the hypo¬ 
chlorite solution. Care must be taken to prevent loss by foaming. The mix¬ 
ture is heated on a boiling water bath for half an hour with stirring, and then 
boiled for 5 min. The residual hypochlorite is decomposed by neutralizing with 
concentrated hydrochloric acid, which is added drop by drop until effervescence 
stops and the solution clears. The beaker is allowed to stand in hot water until 
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the solution is completely clear, and the residue is transferred to a Gooch 
crucible and washed with hot water, containing a trace of nitric acid, until 
chlorides are completely removed. The crucible is dried to constant weight 
at 100®. The filtrate is concentrated to about 100 cc, neutralized with ammonia, 
and treated with 15-20 cc n (NEUlsCOs and, after the precipitate has settled, 
with w (NH4)30204. After standing in a warm place the precipitate is filtered 
off, washed with hot water containing (NBLilsCOj, and ignited. The weight 
of the precipitate is added to that of the treated soil and the total loss on 
oxidation determined. Soluble salts should also be determined if their amount 
is appreciable.” 

This method was found to give somewhat lower results than does the 6 per¬ 
cent hydrogen peroxide method, the last-named reagent having been found 
to oxidize more of the cellulose than does the hypochlorite reagent. 

On the question of the determination of the ^‘root-soluble’* soil phos¬ 
phoric acid by the citric acid method [trans. title], M. Gra^anin (5. Zwier- 
natl. Cong, Soil SoU, Oxford, Eng., 19S5, Trans., vol. 1, pp. 97-59). —^In view of 
the well-known fact that the solubility of phosphates in buffer solutions de¬ 
pends quite as much upon the H-ion concentration of the solution as upon the 
titratable acidity of the organic acid, on the ground of other theoretical con¬ 
siderations and by reason of the results of comparative experiments on a num¬ 
ber of soils the author concludes that the determination of “available” phos¬ 
phoric acid by means of a 1 percent solution of citric acid has neither experi¬ 
mental nor theoretical justification. 

Report of the Soil Reaction Committee on the investigation of the glass 
electrode method, D. J. Hissiitk (9. Intematl. Cong. Soil Sd., Oxford, Eng.. 
1935, Trans., vol. 1, pp. J27-i92).~The glass electrode method proved satis¬ 
factory on aU soils tested. It was found that the agreement between the 
qulnhydrone and the glass electrode methods is satisfactory for soils without 
quinhydrone drift, i. e., for soils which give closely similar potentials about 
10 and 60 sec. after adding the quinhydrone. “For soils with quinhydrone 
drift the glass electrode results are similar to those measured by quinhydrone 
after about 10 sec. Such rapid measurements by quinhydrone arc not repro¬ 
ducible, and for soils with large quinhydrone drifts the pH values should be 
measured by the glass electrode. In order to decide whether the quinhydrone 
method is appropriate, determinations should always be made rapidly (pref¬ 
erably within 10 sec.) and again after 60 sec., and the latter readings used 
when the drift is small.” 

The quantitative determination of chlorophyll by means of the photo¬ 
electric colorimeter of Lange [trans. title], T. N. Godnbw and S. W. Kali- 
scHEvneez (Planta, Arch. Wiss. Bot., 25 (1936), No. 2, pp. 194-196, fig. 1 ).—^The 
authors briefly discuss the literature on quantitative determination of chloro¬ 
phyll, and from their own experiments, three of which are here noted, they 
conclude that with the Lange colorimeter this may be done directly in acetone 
extracts with extraordinary rapidity and exactness. 

The determination of some amino adds in crystalline pepsin, H. O. 
Oalveby, B. M. Heebiott, and J. H. Noethbop (Jour, Biol. Chem., 113 (1936), 
No. 1, pp. 11-14)- —a crystalline pepsin preparation the author determined 
total nitrogen, amino nitrogen (before and after add hydrolysis), humin 
nitrogen, amide nitrogen, tyrosine, tryptophan, cystine, arginine, histidine, 
lysine, aspartic acid, and glutamic acid. 

During heat coagulation at pH 4 there was partial destruction of the pepsin 
molecule, and “on analysis of the coagulated material and the noneoagulable 
material for the above substances differences were observed.” Of amino nitro 
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gen determined after acid hydrolysis, of amide nitrogen, and of tyrosine, 
cystine, and arginine, the coagulum contained appreciably less than did the 
noncoagulable material. The lysine and glutamic acid figures, on the other 
hand, are higher in the case of the coagulum than in that of the noncoagulable 
material. 

A method to determine small amounts of citric acid in biological mate¬ 
rial, G. W. PucHEB, 0. C. Sherman, and H, B. Vickery (Jmr. Biol. Chem,, 
IIB {19S6)y No. i, pp. 235-245 ).—^At the Connecticut [New Haven] Experiment 
Station it has been shown that quantities of citric acid of the order 0.1 to 1 mg 
can be determined with an accuracy of ±5 percent by oxidation and bromina- 
tion to form pentabromoacetone and conversion of this substance by means of 
sodium sulfide to a colored material that is suitable for estimation in the 
Pulfrich spectrophotometer. Data obtained in the application of the method 
to the analysis of blood, urine, feces, and of both animal and plant tissues are 
given. 

Determination of free and combined cholesterol in bile, O. Recgel and 
H. J, Bose (Jour. Biol. Cliem., 118 (1936), No. 1, pp. 117-124).—!^ method for 
the determination in bile of from 0.5 to 5 mg of cholesterol (free and com¬ 
bined), which is “simple and accurate to ±5 percent**, is described. 

The determination of carotene and xanthophyll by a single distribu¬ 
tion between liquid phases, S. W. Clausen and A. B. MoCoord (Jour. Biol. 
Cliem., 118 (1936), No. 1, pp. 89-104, figs. 2 ).—^A general theory for the quan¬ 
titative estimation of two substances having the same color by a single dis¬ 
tribution between two immiscible liquids is outlined. The conditions for the 
application of the theory to the analysis of mixtures of pure carotene and 
xanthophyll are established. The solvents between which carotene and xan¬ 
thophyll were distributed most advantageously for the purposes of the method 
described were hexane and diacetone alcohol. Precautions which must be 
taken when other substances are present are given. The application of the 
method to the analysis of blood plasma and serum is detailed. 

Estimation of vitamin A [trans. title], G. Balassa and G. SzAnto (Hoppe- 
Sevier’s Ztschr. Physiol. Chein., 24O (1936), No. 1-2, pp. 29-32, figs. 2 ).—^The 
authors review the methods used for estimating vitamin A and show that the 
Bosenthal reaction (E. S. B., 72, p. 789), or their modification of it by omitting 
the guaiacol, can be used for the determination of vitamin A in concentrates. 
For matching the color produced, a 0.02-percent solution of the dyestuff 
“Parabraun Z extra” was satisfactory. This reaction cannot be used for 
determinations on tissue extracts since cholesterol gives a red color. 

The quantitative determination of vitamin K,—F. Sch0nheyder (B%o- 
chem. Jour., SO (1986), No. 5, pp. 890-896, fig. 1 ).—Continuing the investigation 
by Dam on the antihemorrhagic vitamin of the chick (vitamin K) (E. S. B., 
74, p. 6S2), a test for its quantitative determination is described. This is a 
curative method, a unit of vitamin K being defined as the smallest daily dose 
of a test substance per gram of chicken given for 8 days which is able to 
reduce the S value from over 1,5(30 to 10. The 8 value is a quantitative 
expression of the degree of sickness of the animal based on the comparative 
concentration of a clotting agent required to dot diseased and normal bloods 
within a given time. The methods for drawing blood from the carotid artery, 
determining the coagulation time, and calculating the value are described. 

The occurrence and chemical nature of vitamin K, H. Dam and 
F. OCH0NHEY1)ER (Biochem. Jour., SO (1936), No. 5, pp. 897-901) .—This con¬ 
tribution establishes green vegetables as particularly rich sources of vitamin 
K With regard to the chemical nature of this vitamin, using extracts of hog- 
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liver fat, it is shown to be quite thermostable. Its potency is greatly reduced 
by cold saponification and completely destroyed by saponification. Continued 
exposure to light and air also greatly reduced its potency, although it is not 
determined whether this was due to the action of light or to rancidity. Ace¬ 
tone has proved to be a particularly good solvent for oxtraclion of the product. 
Adsorption on aluminum oxide, calcium carbonate, or cane sugar proved 
effective methods of concentrating the vitamin. 

Deterioration of book and record papers, T. D. Jarbei.i., J. M. Hankins, 
and F. P. Veitch (17. 8 . Dept Agt\, Tech. Bui. 541 (1936), pp. 20, fign. 4 ).—^The 
authors made tests of the physical condition and determined some of the 
chemical constituents of papers ranging in age from lb to ICO years and com¬ 
pared the results with those of like tests on a new record paper. Edges of 
pages were found in general to yield a water extract of lower pll value, to 
show n higher content of absorbed acidic sulfur compounds taken up from 
the air, and to have a lower bursting and folding strength than did the cen¬ 
ters of the pages. The weaker papers showed slightly higher copper numbers. 
In general, the papers with the highest acidity, as indicated by the pH of 
the water extract, suffered the greatest deterioration. 

“These tiiidijigs enii»hasize Ihe need of further research to devise moans of 
preventing or retarding deterioration caused by the presence of excessive 
(luautities of aluminum sulfate and/or by the absorption of acidic sulfur 
compounds from the air. Libraries, especially those in cities and near coal¬ 
burning plants, should be so constructed as to permit conditioning and puri¬ 
fying of the air with which they are supplied. On the other hand, the incor¬ 
poration in paper of suitable materials, such as a basic fiUer, to neutralize or 
counteract acidic gaseous sulfur compounds as such comi>ounds come into 
contact with the paper may, it seems reasonable to think, decidedly prolong 
the life and serviceability of valuable hook and record papers.’^ 

AGKICTILTUEAI METEOEOLOGY 

Advances and developments in weather forecasting, K. H. Weightman 
(f/o*tr, Franklin Inst, 222 (1936), No. 5, pp. 527-55d, figs. 9). —This article deals 
especially with the influence of the Bjerknes cyclone model, air mass analysis, 
and Pettorssen’s kiuematical methods on weather foroeasling. 

The author says: “As wo review the progress in forecasting, it is apparent 
that very definite and decided advances have been made since the World War 
due largely to the more complete and more numerous observations in the 
free air. The more complete understanding of the genesis and maintenance of 
the high and low pressure systems which wo now think of in terms of air 
masses and interactions between them, together with a better knowledge of 
the physical processes involved in the causation of precipitation, has been 
aided in great measure by the introduction of the Bjerknes cyclone model 
and in the last several years by Petterssen’s kiuematical methods of fore¬ 
casting the movement and changes in intensity of the pressure systems and 
fronts.” 

Long-periodl prediction of crop yi^ds in Germany [trans. title], L. 
Gosele (Ber. Veriiandl. Sachs. Akad. Wiss. Leipzig, Math.-Phys. JO., 85 (1935), 
No. 2, pp, 121-144, figs, 8; ahs, in Jour, Landw,, 84 (1986), No. 8, pp, 258, 254; 
Met. Ztsclir. \,Braun8Ch%oeig“\, 58 (1986), No. 10, pp. 397, 898).—The author 
concludes that from a statistical study of the relation of weather to crop yields 
over long i>eriods, it may be possible in many cases to make long-time forecasts 
of yields of grain in Germany. 
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Weather and wheat yield in western Canada*—^H, Influence of pre- 
soasonal precipitation on plot yields; HI, Relation between precipitation 
and agricultural yield, J. W. Hopkins (Canad. Jour. Res,, I 4 (1936), No, 6, 
Sect. 0, pp, 229-^41/, fig, 1), —^In continuation of previous statistical studies (B. 
S. R., 73, p. 301), there was found to be “a significant relation between pre- 
seasonal precipitation and the yield secured from year to year on both the 
fallowed and stubble plats of a summer fallow-wheat-whcat rotation, above- 
average moisture being associated with increased yields. The annual yields 
of Marquis wheat from more fertile summer-fallowed varietal tost plats wore 
not, however, significantly correlated with preseasonal precipitation, nor was 
there any consistent relation between this weather factor and the relative 
yield of certain early, medium-early, and late-maturing varieties. The annual 
average yield of wheat per acre from 1916-34 in three central and in three 
southern crop districts of Saskatchewan and Alberta showed a significant posi¬ 
tive correlation with the available statistics of rainfall between May 1 and 
July 31. Yields in the southern districts were also positively correlated with 
preseasonal precipitation, whereas those in the central districts were not The 
degree of association (R=0.74, central; and 0.79, southern) was not adequate 
for the practical forecasting of annual production, but may be improved by 
refinements dependent on the accumulation of additional observational data.” 

Bvaporation and rainfall studies in the northwest IVOnnesota lake region, 
J. C. Jensen (Amer. PhiL 80 c. Proc,, 76 (1936), No, 5, pp, 747-759, figs, 5 ),— 
The stated object of the study here reported was to determine, if possible, 
whether there are well-defined though small increases in the thunderstorm 
precipitation within a distance of 20 to 30 miles from water areas of considerable 
extent The area selected for the study was the lake region in northeastern 
South Dakota and in the vicinity of Dawson, N. Dak. It was found that very con¬ 
siderable quantities of moisture are evaporated from lakes and ponds under 
hot-wind conditions. Such bodies of water can increase the relative humidity 
by 16 percent and the absolute humidity by 29 percent, at the same time lower¬ 
ing the temperature of the air 9" ¥,, and may result in a considerable increase in 
precipitation. 

The duty of rainfall for sugar cane, A. Goedon (Sugar News, 17 (1936), 
No. 7, pp. 277-282, figs, 4)- —^The importance of proper amount and distribu¬ 
tion of rainfall in sugarcane production is pointed out. In tables and graphs 
it is shown that when the annual rainfall is about 100 in. or less sugarcane 
production is relatively high. On the other hand, when the annual rainfall is 
much higher than 100 in. the production is relatively low. When seasonal 
rainfall (November 1 to March 31) is less than 20 in. the production is relatively 
high, and when it is over 20 in, the production is relatively low. For pui^poses 
of crop prediction the seasonal rainfall may be taken instead of annual rainfall. 
In this way a prediction on crop production of the coming season is possible 
immediately after the milling season is over. 

Frost warning experts go far afield to gather their prediction material, 
A. J. CoNNos and D. G. Abgeibald (Country Life Brit, Columbia, 20 (1936), 
No, 10, pp, 9, 16), —^The frost-warning service recently set up in Canada is 
described. 

Frost penetration in cultivated soil [trans. title], O. Fbanck (Meddel. 
Centralanst. Forsoksv, Jordhruksomrddet ISweden], No, 462, (1936), pp, S7, 
figs, 11 ; Bng, abs., pp, 35-37), —^Thickness and looseness of snow cover were 
found to be a decisive influence on the depths to whidi soil will freeze. Frost 
penetration was found to be deeper in sandy and peat soils than in clayey soils. 
Frost penetrated deeper in naked ground than in ground covered by vegetation, 
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and deeper in untilled than in tilled soils. It disappeared first in sandy soils, 
a little later in clayey soils, and last in peat soUs. In naked soil it disappeared 
earlier than in soil covered by vegetation. 

Monthly Weather Beview [September-October 103G], (CT. S, Mo. Weather 
Rev,, 64 (1936), Nos. 9, pp. 281-311, pis. 11, -figs. 5; 10, pp. 319-350, pis. 9, figs. 
5). —In addition to the usual detailed summaries of climatological data, solar 
and aerological observations, observations on weather on the Atlantic and 
Pacific Oceans and on rivers and floods, and bibliographical and other informa¬ 
tion, these numbers contain the following contributions: 

No. .9.—Precipitation on the Islands Along the Chinese Coast, by J. Lee (pp. 
287-291); Climate of the Rogue River Valley, Oreg., by W. B. Merriam (pp. 
291-294); Gall’s Projection for World Maps, by I. R. Tannehill and E. W. Wool- 
ard (pp. 294-297; and Tropical Disturbances, September 1936, by I. R. Tannehill 
(pp. 297-299). 

No. 10. —^Methods of Evaluating Ultra-Violet Solar Radiation in Absolute 
Units, by W. W. Coblentz (pp. 319-321); The Geometrical Theory of Halos, I, 
by E. W. Woolard (pp. 321-325); Wind and Minimum Temperature in the 
Redlands, California, Fruit-Frost District, by J. Janofsky (pp. 325-329); and 
Tropical Disturbance, October 9^10,1936, by I. R. Tannehill (p. 329). 

Meteorological observations [1936], C. I. Gtjnitbss et al., (Massachusetts 
8 ta. Met. 8er. Buis. 565-516 (1936), pp. 4 each). —^These are the usual sum¬ 
maries of observations for each month at Amherst, Mass., with brief notes 
on the more significant features. 

The December number contains an annual summary for 1936 which shows 
that the mean pressure for the year was 30.62 in.; the moan temperature 47.9® 
F., as compared with the normal of 47.2®, highest 98® July 8, lowest —12® 
February 20; total precipitation 48.24 in., as compared with the normal of 
43.49 in., snowfall 47.5 in., as compared with the normal of 48.38 in.; mean 
cloudiness 52.7 percent, bright sunshine 55.4 percent; last frost in spring May 
22, first in fall September 26; last snow April 2, first November 24, 

Eight-year temperature variation [trans. title], F. Hummel (Gerlands 
Beitr. Qeophysik., 48 (1936), No. 2-3, pp. 268-302, figs. 14; Bfig. aha., p. 268; 
abs. in 8ci. Ahs., Sect. A—Phys., 39 (1936), No. 466, p. 1073).—A study of 
observations during 40 yr. at Karlsruhe, checked by observations during 134 yr. 
at Berlin, indicates an 3-yr. period of variations in frequency of frost days in 
March, the amplitude of which appears to vary with a period of 68-70 yr. and to 
be connected with the number of sunspots. 

Meteorological and phenological observations in the Horo Experimental 
Forest, 1935 (Saghalien Cent. Expt. 8ta., Ann. Bpt. Met. and Phenol. Ohserv. 
Horo Expt. Forest, 5 (1935), pp. [6]+55) —Observations under apmee-fir 
cover and in the open showed the mean air temperature in winter to be slightly 
higher in general under cover than in the open. During the rest of the year 
it was cooler, although the annual mean temperature was nearly the same. 
Monthly means of maximum air temperature were slightly lower under cover 
than in the open, but minimum air temperatures were somewhat higher. The 
annual temperature range was 2® 0. less under cover than in the open. The 
mean annual relative humidity was 4 percent higher under cover than in the 
open throughout the year. Summer precipitation and evaporation under cover 
were about two-thirds and one-third, respectively, of those in the open, and wind 
velocity in summer under cover was as low as one-eighth of that in the open. 

[Agricultural meteorology in India], 0. W. B. Noemand (India Met. Dept. 
Rpt. 19S4rS5, pp. 16-18, pi 1; abs. in Nature [London), 138 (1936), No. 3480, 
p. 70).—Researches carried on in 1934-35 (B. S. R., 74. p. 8), especially under 
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the auspices of the Central Agricultural Meteorological Observatory situated 
on the farm of the Agricultural College, Poona, are reviewed. These “included 
precision observations on the growth of wheat and on the study of the micro¬ 
climate of that crop . . . and a study of (1) the microclimate within the first 
few feet above the ground in the open, (2) the microclimate inside crops, (3) 
the thermal balance at the surface of the ground, (4) evaporation from soil 
and free water surfaces, (5) radiation from the sun, the sky, and the earth's 
surface, (6) sou temperature in relation to soil color and moisture at the 
surface and lower depths, (7) percolation of water through different depths 
of soil, (8) exchange of moisture between air and soil during dear weather, and 
(9) meteorological factors in rdation to incidence of frost during winter in 
India." Statistical studies of the relation of weather to yields of wheat, cotton, 
and other crops are also referred to, as well as effective rainfaU and meteoro¬ 
logical factors involved in weather forecasting. 

sons—rntmiZEBS 

[Bureau of Chemistry and Soils soil and fertilizer investigations] {JJ. S. 
Dept, Agr., Bur. Chem. and Soils Rpt.^ 1BS6, pp. 32-45), —^The fertilizer investi¬ 
gations included work on nitrogen (catalysis in nitrogen fertilizer investiga¬ 
tions, physical constants of gases and fertilizer salts, nitrogenous fertilizer 
materials, and biochemical and organic nitrogen investigations), potash produe« 
tion, phosphates, and mixed-fertUizer technology. Data are also given on 
selenium investigations, soU colloid investigations, nonfertile soils, soils from 
erosion experiment stations, peat and muck investigations, and the soU survey. 

[Soil work of the Arkansas Station] (Arkansas Sta, Bui, 337 (1936), pp. 
26-29). —Soil work is discussed by R. F. Bartholomew under the heads, avail- 
abUity of rock phosphate and the role of potassium, and erosion control by 
Bartholomew, D. C. Carter, L. 0. Kapp, and W. 0. Hulburt. 

[Soil investigations by the Delaware Station] (Delaware Sta. Bui. 203 
(1936), pp. 14-lOf 22, 41> 42).—^Very brief summaries are given on the influence 
of lime on the avaUability of potash, by H. 0. Harris; the effect of fertilizers 
and cropping upon the nature and amount of electrodialyzable bases in the 
soU with particular reference to potassium, by G. 1^1. Gilligan; and copper 
sulfate as a plant nutrient, by T. F. Manns, R. Russell, and W. Churchman. 

[Fertilizer investigations by the Michigan Station] (Michigan Sta. 
[Biett.] Bpt. 1935-36, pp. 49-^1).—Concise summaries are presented under the 
headings fertilizer increases Upper Peninsula crops, grass responds earlier to 
mineral than to organic nitrogen, fertilizer placement, spring fertilization of 
fall grains, and effect of fertilization on leaf surface of beans. 

[Missouri soil and fertilizer investigations] (Missouri Sta. Bui. 370 (1936), 
pp. 75-81). —^Results are given briefly on fertUizers for cotton, soil erosion, the 
productivity of Missouri pastures, and rotation and fertilizer experiments, San¬ 
born field and south field, aU by M. F. Miller and H. H. Krusekopf; nitrogen 
and carbon accumulation in the soil, by Miller, W. A. Albrecht, and II. Jenny; 
aggregation of desert and brown forest soils, and factors contributing to the 
genesis of soil microstructure, both by L. D. Baver; surface behavior in the 
hydration of clays and sw^ling of colloidal aluminosilicates, both by Baver and 
H. Winterkorn; calcium content of soils and the effect of long continued soil 
treatments upon bacterial activity, both by Albrecht; and base exchange and 
stability of colloidal systems, by Jenny and R. F. Reitemeier. 

Soil survey of Whedler County, Texas, A. H. Bean et al. (U. S. Dept. 
Agr., Bur. (Them, and Soils (Soil Survey Rpt.^, Ser. 1932^ No. 10, pp. 34* figs., 
3, map I).—Wheeler County consists of 585,600 acres of “a rolling and hilly, 
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quickly drained, sandy plain which, in many places where the surface is un¬ 
protected, is subject to severe erosion by water and wind. Tlie surface relief 
is featured by many short drainageways, large dunelike areas, and bodies of 
severely eroded soils.” 

The soils studied were found to form IS series, including lO types, of which 
Abilene loamy fine sand, 22.3 percent of the total area of the county, is the 
most extensive. Miles fine sandy loam covers 20 percent and Miles fine sand 
17.1 percent 

Selenium occurrence in certain soils in the United States, with a dis¬ 
cussion of related topics.—Second report, H. G. Byees (U, 8. Dept. Agr,, 
Tech. Bui. 530 (1936), pp. 79, figs. fO).—The present bulletin summarizes the 
work of 1985 in continuation of that noted previously (B. S. R., 74, p. 102). 

The existence of large areas of land containing sufficient selenium to produce 
toxic vegetation in the area surrounding the Black Hills, in western Colorado, 
in portions of the valleys of the Uncompahgre, Gunnison, and Colorado Rivers, 
in a portion of western Kansas, and in certain portions of Montana has been 
demonstrated. The data show that in these seleniferous areas not all the 
vegetation is toxic and that the degree of toxicity varies within wide limits 
for given plants, even for soils of similar selenium content, and also for dif¬ 
ferent plants upon the same soil; that irrigation, with underdrainage, lends to 
diminish the selenium content of the soil; and that, if the irrigation water 
contains sulfates, irrigation diminishes the selenium content of the vegetation. 

Data indicating a close relationship between the selenium content of soil and 
of the soil parent material are presented. “The parent material so far demon¬ 
strated as producing toxic soils appears to be limited to the lower portion of the 
Pierre and the upper portion of the Niobrara formations and the correspond¬ 
ing Cretaceous formations named otherwise. It is not asserted that toxic con¬ 
ditions are limited to these formations.” 

A photoelectric method for mechanical analysis, E. G. Richabdsoit (8. 
Intematl. Cong. Soil ScL, Owford, Eng., 1935, Trans., vol. 1, pp. kO, il ).—^The 
“constant time” and “constant depth” methods here noted have been more fully 
noted from another source (E. S. R., 73, p. 15). 

The effect of temperature in the mechanical analysis of soils (trans. 
title], M. Gsa^anin (8. Intematl. Cong. Soil Soi., Oxford, Eng., 1935, Trans., 
vol. 1, pp. 34^8 ).—^The author shows that temperature has an important in- 
fiuence upon the sedimentation and dispersion processes in the mechanical 
analysis of soils, that when ammonium hydroxide is used as the dispersing 
agent the sedimentation rate and the dispersion are both increased but are 
not equally affected, and that as a result mechanical analyses of soil are 
comparable only when carried out at a single and constant sedimentation 
temperature and with the use of the same method for the preparation of the 
soil for analysis. 

Results given by the citrate method for the mechanical analysis of soils 
and sediments [trans. title], A. Demolon and E. Bastissb (8. Intematl. Cong. 
Soil Sd., Oxford, Eng., 1935, Trans., vol. 1, pp. 33, 8.J).—The authors have 
developed, for the determination of the clay fraction, a method dependent 
upon the peptizing action of the citric anion, using a sodium citrate solution 
containing 10 milliequivalents per liter. Comparing this procedure with the 
International method, they obtained the same results in the examination of 
Podzols, Brown soils, slightly calcareous Red soils, soils having but i^htly 
alterable i^eleton of granitic origin, muds, alluviums, and plastic clays. 

In calcareous sediments, however, the citrate method gave results lower 
than those given by the standard method. The authors found that in this 
case*-the solution of the caldum carbonate sets free colloids not preexistent 
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in the soil and not properly to be considered a part of the day fraction of 
the soil in its natural state. The authors applied the International method 
to the residue remaining after an extraction of the colloids by the citrate 
method from a Limagne soil having andesitic skeletal material and obtained 
a significant further colloidal fraction. They found that this further fraction 
had a composition different from that of a fraction peptized by the citrate 
solution and point out that the supplementary fraction should be regarded as 
an artifact. 

In the case of lateritic soils the authors found their method to be at fault 
in that in this case they observed a prolonged, gradual disintegration before 
obtaining complete dispersion. For the dispersion of such soils they prefer 
a sodium hydroxide solution, 1 g per liter, heating the soil with this solution 
for 1 hr. on a water bath. 

They discuss also the comi>osition of the extracted clay colloids. 

The determination by optical means of the gels andi gel mixtures which 
appear in the course of the process of weathering [trans. title], J. H. Heli> 
MEEs (3, InteimatL Cong. Soil Soi., Oxford, Eng., 1935, Trans., vol. 1, pp, 80- 
82). —^The author points out that in the usual petrographic study of the soil the 
more or less weathered individual minerals are examined, whereas little atten¬ 
tion is given to the newly formed gels and gel mixtures. By reason of the 
great importance of these gels for the characterization of a soil, omission of 
their consideration deprives the microscopic study of a soil of half its possible 
value. Since a knowledge of the refractive indices of the pure gels is pre¬ 
requisite for their identification in soils, the author has examined silica and 
clay gels at various percentages of moisture content and very briefiy reports 
upon such measurements. He also calls attention to the modifying influence 
of other soil components, and especially to the dif&cultles introduced by 
adsorbed iron hydroxide and human colloids. The refractive indices of silica 
and clay gels were found to rise with the increasing intensity of coloration 
by these adsorbed substances, but a satisfactory determination of tlie char¬ 
acter of the gel under examination could be made when they were only 
lightly colored. 

A study of the adsorption complex of mineral soils, D. J. Hibsink, J. van 
DEB Spek, and S. B. Hoogboudt (3, Intematl. Cong. Soil Sci., Oxford,, Eng., 
1935, Trans., vol. 1, pp. 82-8-^).—^The study here discussed was carried out upon 
four fractions having particles 2^, or less in diameter, from ^ to 8^, from 
S/A to 16/a, and from 16/a to 43/a. These fractions were freed from bases by 
electrodialysis, in which connection it is noted that “to prevent decomposition 
of the aluminosilicate complex it is absolutely necessary that the suspension 
to be dialyzed should not contain any humic matter.” The values of x and y 
in the molecular ratio AhOi, x SiCh, y BaO, the total adsorptive capacity for 
bases as indicated by the baryta method, and some other data are presented 
and discussed. 

The identification of the clay substance of soils by means of roentgen 
ray investigations [trans. title], A. Jacob, U. Hofmann, and H. Loofmann (8. 
Intematl. Cong. SoU Sci., Oxford, Eng., 1935, Tram., vol. 1, pp. 85-88).—^The 
authors discuss briefly the significance of X-ray spectrographic investigations 
on b^tonites and ceramic clays which indicate that the sorptive complex of 
soils consists of crystalline substances including kaolinite, montmorillonite, and 
halloysite. 

Some properties of day fractions, G. H. Mabshaix, (8. Intematl. Cong. 
Soil Sci., Oxford, Eng., 1935, Trans., vol, 1, pp. 88-85).—The author stresses the 
fundamental importance, in an attempt to formulate a theory of soil formation, 
of the question “what is clay?” Until this basic question “has been satisfao- 
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torily answered it seems, to put It mildly, extremely rash to propound complex 
theories of soil fonnation processes.” The possibility of obtaining fractions of 
SO-mju particle size is mentioned in a brief indication of the methods used 
for the mechanical analysis of the clays studied. The present paper sum- 
mai'izes a study of the mineralogical character and chemical composition of 
clay fractions having particle sizes ranging from 2jLb down to less than 100 m/i. 

“One fact of general importance has emerged. Even in the most homogene¬ 
ous clay (a bentonite) the proportionate increase in exchange capacity is much 
less than the proportional increase in the outer surface of the particles. This 
lends additional support to the view, already widely held, that a large pro¬ 
portion of the exchangeable cations are held inside the day lattice. The evi¬ 
dence of the double refraction experiments is that the cations have definite 
places in this lattice.” 

Oataphoresis in soil science, A. Reifenbebg (5. Intematl, Cong, 8oU, Sci,, 
Oxford, Eng,, 1935, Tram,, vol. 1, pp. 38-iO), —^Testing his technic with kaolin, 
the author obtained the greatest charge and cataphorelic movement the 
material by dispersion in 0.002 n sodium hydroxide. He was able to elCoct a 
quantitative determination of soil colloids by this means. lie reports also a 
“cataphoretic determination of fertilizer requirements”, noting, in pait, that 
“the greatest difficulty in chemical examination for the availability of nutrients 
in soils consists in separating the nutrients available for plant lile from the 
sum total of potash and phosphates present. In free solution or adsorbed 
to colloids such salts are easily available to plants. 

“During cataphoi'esis phosphates in free solution or adsorbed to colloids 
move to the anode. The same is true with potash adsorbed to colloids, whereas 
in free solution it moves to the cathode. (Part of the potash may also move 
to the cathode, since some electrolysis takes place.) We therefore succeed 
by cataphoresis in separating the potash and pho^hates available for plants. 
For this purpose potash present in both tubes and phosphate in the anode 
tube has to be determined.” Satisfactory agreement with the Ncubauer 
(B. S. R., 63, p. 319) indications of plant food availabilities were obtained, 
but “it should be emphasized, however, that much more experimental data 
should be collected to test the value of the cataphoresis method for the deter¬ 
mination of available nutrients.” 

On the formation of sti'ucture in soil.— I, The structure of soil colloids, 
D. I. SIDEBI (Soil 8ci„ Ji2 (1936), No. 5, pp. 381-393, pi. 1).—“The existence of 
aggregate phases in soil colloids alters essentially our conceptions regarding 
their behavior. The electric properties of colloid particles, when they ag¬ 
glomerate into gi*oups, are radically changed as a result of the shrinking of 
the ion envelope. The properties determined by the nature of the absorbed 
cations are leveled out in the associated groups. The possibilily oi spontaneous 
coagulation, explained by the prevalence of the forces of molecular attraction 
over those of electrostatic repulsion, is demonstrated.” 

The affinity of the soil colloids for cations and anions, J. N. MxTKnEBJEE 
(S, Intematl, Cong. Soil ScL, Oxford, Eng., 1935, Trans., vol, 1, pp. 90-92 ).— 
“It appears that in discussing the properties of colloidal acids and bases, such 
as occur in soil, it is neeebsary to distinguish between their sol and gel condi¬ 
tions and the state of aggregation of the primary particles. Colloidal acids 
present special features which require that they should be treated on a basis 
different from acids in true solution. The total acid taking part in the inter¬ 
action with an alkali above pH 7 is often a variable quantity as the particles 
dissolve. Besides, the intensity of the adsorption of cation is a factor which 
also determines the amount of acid taking part in the reaction. It appears 
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from measurements of specific conductivities and of the free acidity and also 
from the nature of the titration curves that they behave simultaneously as a 
weak and as a strong acid. . . . The process of liberation of acid or alkali 
by the interaction of a neutral salt with gols requires to be distinguished from 
that of sols. In the case of sols useful information regarding the affinity rela¬ 
tionships has been obtained by titration with different alkalies, neutral salts of 
strong and weak acids, and strong and weak acids. Measurements of the num¬ 
ber of particles per unit volume appear to be necessary. Simultaneous cata- 
phoretic measurements are also helpful in this connection. The adsorbability 
of different ions determined from such measurements offer a quantitative meas¬ 
ure of the aflanity constants. The titration curves with strong acids and alka¬ 
lies give an idea of the stability of the constituent alumina and silica in the 
clay complex. Information as to the free amounts of alumina and silica can 
also be obtained.” Other factors affecting the behavior of colloidal acids and 
bases and methods for their investigation are outlined. 

Flotation applied to the study of soil colloids, N. K. Kbitpsky (Sj Inter- 
natl, Cong. Soil ScL, Oxford, Eng., 19S5, Trcms., vol. 1, pp, 46-48). —The author 
prepared humus sols by saturating Chernozem, “alkali” soil, and degraded Cher¬ 
nozem with the ammonium ion, and clay suspensions from the alluvial horizon 
of a dark-gray forest loam and from a kaolin. Studying the behavior of such 
preparations when brought into contact with various polar and nonpolar liqiiids, 
he found, in part, that: 

“The behavior of different fractions of soil colloids on the dividing surface 
separating two liquids, of which one is more polar than the other, is not the 
same. Under corresponding conditions organic colloids are easily wetted by less 
polar liquids, when leaving a hydrous medium. Mineral colloids are more easily 
wetted by more polar liquids (in this case with water) and always remain in 
hydrous phase. 

“At or near the neutral reaction the particles of humus soil are not wetted 
by faintly polar liquids. During the process of acidification humus rapidly 
becomes hydrophobic, and below the limit of coagulation the humus entirely 
passes into nonhydrous phase. During the process of acidification the doable 
electrical layer is progressively destroyed, which facilitates the wetting of the 
surface of humus particle by faintly polar liquids. Wetting with nonpolar 
liquids and the removal of humus from the hydrous medium may also be 
brought about in neutral or alkaline conditions. To do this a third liquid must 
be added to a system of hydrous and nonhydrous phases, this third liquid mix¬ 
ing in any proportions with either liquid composing the system (such as ethyl 
alcohol, acetone, etc.). By replacing water in hydrated film of micelle, this 
liquid facilitates the wetting of the surface of a humus particle with faintly 
polar liquid. Highly alkaline humus also partly passes into the nonhydi'ous 
phase, even without; applying an auxiliary dehydrator. Hence it is obvious 
that humus is a typical hydrophobic colloid. Most of the surface of the 
humus particle must be of carbonlike properties.” 

Numerous further observations of a similar nature are also recorded. 

The adsorption of liquids by clays, E. W. Russeex (S, IntematL Cong. 
Soil. Soi., Oxford, Eng., 19S5, Trane., vol. 1, pp. 48-60).—A. contribution from 
the Bothamsted Experimental Station presents an analysis of the factors on 
which the apparent specific volume (or density) of a clay in different liquids 
depends. 

“The results of this analysis are in accord with the hypothesis that clays 
adsorb nonpolar liquids only weakly, if at aU, but that the adsorption of polar 
liquids is due to the orientation of the electric dipoles in their molecules in the 
12799T—37-2 
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electrostatic fields around the exchangeable ions held by the clay and around 
the negative charges on the clay substrate.” 

The sorption of gases upon soil constituents and soils [trans. title], IT. 
WiESSMANN and W. Neumann (5. Intet-natl. Cotig, Soil ScL, Oxfo)% Eng,, 
1985, Trans,, voh 1, pp, 51-53).—^The authors call attention to the fact that, 
although the sorption of ions from the aqueous phases iu soils has boon under 
r-areful investigation for years, the sorption of gases has bcK3n given .scant notice. 
The soil constituents, the sorptive behavior of which was studied in the experi¬ 
ments here reported, included silicic acid, clay, iron oxkh*, and the carbonate and 
sulfate of calcium. The gases of which the sorption was measured were nitrogen 
and oxygen separately considered, air, carbon dioxide, and ammonia. 

When the soil constituents named were used in their crystalline condition 
neither nitrogen nor oxygen showed any detectable sorption, even when the solids 
were reduced to a particle diameter of about 0.02 mm. When colloidal prepara¬ 
tions of the sorbents were used, a vigorous sorption of nit rog(‘n, oxygon, and air 
took place. The data indicated a behavior in accordance with Henry’s law. The 
absolute magnitude of the sorption reached values of the order of 3X10'® iiiols 
per 100 g of sorbent at an equilibrium pressure of 1 atmosphere. 

The water content of the sorbents markedly affected the results, the* extent of 
the sorption increasing sharply with the progressive dehydration of the sorbent. 

The sorption of carbon dioxide and of ammonia ranged from 20 to 400 times 
that of the nitrogen and oxygen, indicating that “chemosorption” idaycd an 
important part in the process insofar as these two gases were concerned. 

Surface pressure, sorption, and resistance to wetting [trans. title], F. 
ZuNKEB (3, Inte)'natl, Gong, Soil Sci,, Oxford, Eng,, 1985, Trans,, vol, 1, pp, 
53-58).—^The author points out the important influence of surface pressui’e 
upon soils and plants and discusses theoretical considerations from which this 

value may be calculated, arriving at the expressions for bodies of 

convex curvature and P=K^lH-^^for concave curvatures, R being the radius of 

curvature in either case, K the internal pressure, and r the molecular distance 
of the surface molecules, while the value of K is (lcri\ ed from the surface teii- 

2a 

Sion, alpha, by means of the relation ^=7' He also finds that the surface 
pressure at the plane surface of a solid may be determined from the marginal 
angle formed by a drop of a liquid of known internal pressure when such a droi> 
is brought into contact with the surface. The relation found to hold good in this 


is Kx= ^ 


2Ki 


i+(-^ - V 

^\sin ^ tan^/ 


The author further discusses the relation of surface pressure to adsorption and 
to the resistance to wetting. He defines resistance to wetting in terms of surface 
pressure by stating that if the surface pressure of a solid, such as the soil particle, 
is less than that of the liquid which comes into contact with it, there is a non¬ 
capillary relationship between solid and liquid, or a resistance of the solid to 
wetting by that liquid. 

On the conformity of base-exchange phenomena to physicochemical 
laws [trans. title], F. Aiten and B. Kuemies (3. Intermtl, Cong, Soil Sci,, Ox- 
ford, Eng,, 1935, Trans,, voJ, 1, pp, 59-32).—^From the experimental data and 
results of theoretical calculations here discussed the authors conclude that the 
observed facts are in general in good agreement with dectrochemical theory, A 
number of base-exchange experiments are briefly summarized, some of them 
leading to the conclusion that aluminum is bound in the sorption complex in the 



19S7] SOILS—^FEBTILIZEES 595 

ionogeuic state and is capable of direct exchange with the cations of neutral 
salts. 

Soil : water ratios in base exchange, H. Gbeene (3. Inteniatl. Cong. Soil 
Soi., Oxford, Eng,, 19S5, Trans,, vol, 1, pp, 63-65, fig. 1). —^The author shows 
that changes in the soil : water ratio are responsible for discrepancies which 
have been noted in the results obtained in the use of an equation intended to 
represent the course of the base-exchange reaction. He adds that “strictly speak¬ 
ing it is the colloid : water ratio rather than the soil : water ratio that should 
be held constant.” He further points out that ‘*as a minor modilication of technic 
it is advisable to use widely different amounts of ammonium chloride as dis¬ 
placing agent, say 100 and 800 m[illigram] eq[uivalents] per 100 g soil.” 

The pH and base saturation of the Podzol profile, S. Mattson (3, Inter- 
natl, Cong, Soil Sci., Oxford, Eng,, 1935, Trans,, vol. 1, pp, 67-70).—^The 
author determined the pH of a number of Podzols on sand and sandy moraine 
in their natural state and after the soils had been rendered completely un¬ 
saturated by electrodialysis. “The results bring out the remarkable fact that 
the actual pH is in general lower than the ultimate pH in the G and B horizons 
of the Podzol profile.” He further calls attention to the fact that “it is gen¬ 
erally assumed that the soil in the lower Podzol horizons is more saturated 
with bases than the soil in the upper horizons. This has been a quite natural 
conclusion when based on the difference in pH, but we see now that the facts 
are what appears to be a paradox—the most acidic upper horizons are also 
the most saturated with bases . . . The theory of isoelectric weathering . . . 
not only accounts for the facts here presented but also leads us to the conclusion 
that it could not be otherwise.” The remainder of this brief note amplifies 
and illustrates the last statement 

The hydrolysis of calcium carbonate and its relation to the alkalinity 
of calcareous soils, T. F. Buehbeb and 3, A. Williams (ArUsona Sta, Tech. 
Bui. 64 (1936), pp. 41, figs. IS). —^The authors have investigated the behavior 
of calcium carbonate in soils and the forms in which it occurs. 

In calcareous soils, calcium carbonate “probably exists ... in one or more 
of the following forms: (1) Oalcite; (2) aragonite; (3) basic calcium car¬ 
bonate: OaGOs.Oa(OH)ii.jrH40; (4) a double sodium-calcium carbonate: 
GaCOs-NaaGOs; (5) a highly hydrated, amorphous form resulting from recent 
precipitation on or between soil particles; (6) GaGOs particles coated with an 
adsorbed film of a protective organic or inorganic colloid.” 

Yaiious factors were found to influence the extent of the hydrolysis of cal¬ 
cium carbonate in soils and its effect upon soil reaction, “The effect of neutral 
salts was to reduce tlie hydrolysis of calcium carbonate, the order in which the 
chlorides of calcium, magnesium, potassium, and sodium affected it being ap¬ 
proximately that of the lyotropic series. Organic and inorganic colloidal ma¬ 
terials are found to decrease the hydrolysis of calcium carbonate markedly. 
This effect is attributed to the adsorption of a film of the colloidal material, 
which inhibits the further hydrolysis of the calcium carbonate particles. The 
son its^ may also adsorb some of the free hydroxyl ions which are present in 
solution as a result of the hydrolysis. It is suggested that this may account 
for the fact that some soils containing considerable calcium carbonate may not 
be appreciably alkaline and even neutral. 

“When calcium carbonate is added to alkaline soils, there is no appreciable 
effect on the pH. In the case of acid soils the effect closely approxunates an 
ordinary electrometric buffer curve for the soil, with a very pronounced increase 
in pH upon additions up to 10 percent by weight of calcium carbonate, beyond 
which the pH j^owly rises to that of pure calcium carbonate. Buffer titration 
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curves for calcium carbonate, sodium and calcium bentonites, and for four 
alkaline calcareous soils were obtained. It was found that the calcium car¬ 
bonate gives only one inflection point corresponding to the total neutralization 
of the sample taken. The pH remains constant over an extended series of addi¬ 
tions of acid, indicating high buffer capacity. The sodium and calcium ben¬ 
tonites, on the otlior hand, showed relatively slight buffer action. A correlation 
of these results with similar curves for soils leads to the conclusion that the 
buffer capacity of these soils is due in large measure to the calcium carbonate 
present. This is also substantiated by the fact that the specific buffer capacity 
of calcareous soils is found to be approximately a linear function of the per¬ 
centage of calcium carbonate present. Calculations from the ionization con¬ 
stants for carbonic acid, made on the basis of three different assumptions, 
showed that the first ionization constant reproduces the observed pH values for 
the buffer titration of calcium carbonate most closely. It is concluded that 
this equilibrium is the predominant one in determining the pH of calcium 
carbonate and of soils.*’ 

The influence of certain replaceable bases in the soil upon the elemental 
composition of vegetable crops, J. B. Hesteb and F. A. Shelton (Soil Sd,, 
42 (19S6)t No, 5, pp. 3S5-840),—On the basis of analyses made at the Virginia 
Truck Experiment Station, the authors state that “the presence of a large 
amount of a particular replaceable base in the soil colloidal complex influenced 
the ^emental composition of plant material even though the yields were affected 
but little. A high replaceable calcium content suppressed the adsorption of 
potassium, nitrogen, and magnesium; a high replaceable magnesium content 
suppressed the absorption of potassium, calcium, and nitrogen; and a high 
potassium content suppressed the absorption of calcium, magnesium, and 
nitrogen,” 

Soil reaction and total acidity, F. E. Hancie and L. E. Davis (Hawaii. 
Planter^ Bee, IHawaii. Sugar Planters* fifto.], 40 (1986), No, 4f PP- S19-S27 ),— 
The authors describe this popular article as “a discussion of soil pH, base 
exchange, and kindred topics—terms of everyday usage.” 

Soil microbiology, 0. Thom (U. S. Dept. Agr., Bur. Plant Indus. Rpt., 1986, 
pp. 1$, 16). —^A note is given on the favorable effect of controlled temperature 
of fermentation upon the formation of composts suitable for mushroom culture 
and a very brief summary of observations on the bactericidal activities of 
the ameboid form of the myxomycete Dictyostclium disooldcum which was 
found capable of destroying various micro-organisms pathogenic to plants, 
animals, and man. 

The biological and chemical oxidation of ammonia to nitric acid, A. S. 
CoBBET (S. Intematl. Cong. Soil Sci., Oxford, Bng., 1936, Trans., vol, 1, pp. 188, 
134). —^The photonitrifleation of ammonium salts in sterile soils, reported upon 
by Rao and Dhar (B. S. R., 65, p. 418) and by Dhar et al. (E. S. R., 70, p. 16) 
[but not detected by Fraps and Sterges (B. S. R., 73, p. 19)3, has been ••con¬ 
firmed in a large measure” by the present author’s work at Jealott’s Hill, 
England. It has been further established “that nitrite formation can occur 
in soil exposed to ultraviolet light in the absence of added ammonium salts or 
photosensitizers.” The author further finds that the mechanism of nitrification 
may be either biological or chemical. It also appeared that under certain 
conditions the oxidation may proceed through the stages of hydroxylamine and 
hyponitrous acid, and that, “while the first-named can never have more than 
an ephemeral existence under the experimental conditions, hyponitrous acid 
present in the form of the calcium salt may account for as much as 40 percent 
of the total nitrogen present*” 
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Of the nitrification processes in general, it is the author’s opinion that “in 
soils in temperate regions it seems that the first stage in nitrification is effected 
by Nitrosomonas, or allied organisms, although photonitrification at the surface 
during the summer months is not precluded. Judging by the results obtained 
at Jealott’s Hill, it appears that Nitrohacter is much rarer than the nitrite- 
forming bacteria, and the oxidation of nitrite in the soil may be largely a 
consequence of the acid reaction of the medium. 

“The extent to which nitrification takes place by a photochemical process 
in tropical soils remains to be assessed, but in cleared areas in the humid 
Tropics with a shallow topsoU layer probably photonitrification is an important 
process. The continual wetting and drying-out which daily takes place in 
exposed soils in the equatorial belt must be responsible for some nitrite forma¬ 
tion. The acid nature of the soils of the humid Tropics effectually insures 
that there is no nitrite accumulation, and it may weU. be that here nitrate 
formation is entirely a chemical process.” 

Chemical nitrification in soil, G. de’ Bossi (S. Intemath Cong. Boil Bd., 
Oxford, Eng., 1935, Trans., vol. 1, pp. fS5-lS7).—Referring to the observations 
of Bao and Dhar (E. S. B., 65, p. 418) with respect to photochemical nitrifi¬ 
cation, the author finds that heat, rather than light, is the important factor in 
nonbiological nitrification. He states, in part, that “my work shows that, under 
perfectly normal conditions, ammonia naturally existent in the soil undergoes 
a process of oxidation until nitric acid is produced, and this quite inde¬ 
pendently of any microbiological activities, quite apart from any influence 
exercised by light. This process, however, is particularly favored by a moderate 
degree of heat, such as may be experienced in any land through the agency 
of the sun’s rays in the spring, summer, and autumn.” He also describes briefiy 
a technic by means of which “a demonstration of this assertion [above quoted] 
is very simple.” 

On the number and variety of nitrifying organisms, H. Winogradsky (3. 
Intematl, Cong. Boil Boi., Oxford, Eng., 1935, Trans., vol. 1, pp. 138^140 ).— 
Noting that a systematic study of the nitrifying microflora has not been made 
and that a suitable technic has not hitherto been described, the author calls 
attention to the fact that such a study “has become relatively easy by employing 
the method of silica-jelly plates, coated with carbonates or kaolin, which has 
been recently worked out at the laboratory of the Institut Pasteur at Brie- 
Gomte-Bobert, [Prance].” By such means several new genera and species were 
isolated and characterized and are here briefly described. It is noted that 
some of the new forms “are very curious from the XN>int of view of bacterial 
morphology.” 

A growth and respiration factor for certain rhizobia, S. B. Hooves and 
P. E. Aucison (3. Intematl. Cong. BoU Boi., Oxford, Eng., 1935, Trans., vol. 1, 
pp. This note, which is a contribution from the U. S. D. A. Bureau 

of Chemistry and Soils, outlines some of the authors’ observations of the 
nature and effects of a growth-stimulating factor by the presence of which 
in small quantities the growth of Ehizol>vttm trifolii in synthetic media “is 
commonly increased 20 to 30 times.” The authors designated this substance 
as “coenasyme-B.” They state, in part, that “coenzyme-B occurs not only in 
legume plants but in practically all natural materials examined. Cane mo¬ 
lasses, yeast, soil humate, crude egg albumin, and liver are excellent sources 
of the material. Its synthesis by the free-living nitrogen fixer AzotoMcter, 
which itself has a very high rate of respiration, is especially noteworthy.” 

On the decomposition of pentosans by soil and dnng micro-organisms, 
J. Znoa^GKA (3. Intematl. Cong. BoU Bd., Oxford, Eng., 1935, Tranks., vol. 1, 



598 


EXPERIMENT STATION RECORD 


[Vol 76 


pp, 167, 168). —‘Tentosan decomposition in nature is due to the action of a 
specific microflora, which may be composed eiiher of bacteria (rods) or of 
different kinds of molds (mostly Mucodineae) or of both groups of micro¬ 
organisms. The process can be accompanied by iiitrogoii loss and therefore 
be harmful for the general balance of mineral nitrogen in soils and in manures.” 

Antagonistic action of soil microbes with special reference to plant 
hygiene, I. Hino (5. Intematl. Cong. Boil Bci., Odtord, Eng, 1935, Trans., vol. 
1 , pp. 173, 174).—The author outlines the results of experiments which he 
believes to “show the important role of soil microbes in destroying the plant 
pathogens in the soil, and therefore the possibility of applying the principle 
in practice in plant hygiene is hopeful. Before making practical applications, 
however, climatic conditions, water contents, reaction, and other soil prop¬ 
erties must be carefully considered, and the microbes which are not antago¬ 
nistic, or least antagonistic, to the useful soil inhabitants are to be preferred. 
The protozoa are no doubt very strong in antagonistic action to plant patho¬ 
gens, though these organisms are not suitable, as their abundant existence 
and strong activity often induce soil sickness. Soil bacteria and soil fungi are 
more suitable for the purpose.” 

Short-period fluctuations in bacterial numbers in soil, H. G. Thobnton 
and C. B. Tatlob (S. Intematl. Cong. Boil Bci., Oxford, Eng., 1935, Trans., vol. 

I , pp. 175-179, figs. 2).—The authors discuss the shortcomings of the plate 
count and the direct microscopic methods for determining bacterial numbers 
in soils and propose a procedure based, in part, upon that of Conn (B. S. R., 

60, p. 20). 

“A suspension of indigo particles is made up, and the number of particles 
per milliliter is determined by a hemocytometer count. A known mass of soil 
is i^aken in a known volume of this counted suspension. Films of the result¬ 
ing mixture are prepared, dried, and stained with erythrosin. Counts are 
made of the bacterial cells and of the indigo particles, in random microscope 
fields, and the numerical ratio of indigo to bacteria is calculated. 

“Since the absolute number of indigo particles added per gram of soil is 
known, the number of bacterial cells is easily calculable. The calculation 
of bacterial numbers is, of course, independent of the quantity of soil examined. 
Moreover, because the disturbing influences of drying act alike on the bac¬ 
teria and on the indigo, the ratios found in replicate microscope fields have 
a random distribution,” 

Tests and checks of this method indicated that it “has an accuracy as good 
as that of the plate method, and, in addition, it gives an estimate of the 
absolute numbers of stainable bacterial cells. Among its limitations are the 
facts that it does not indicate whether the stainable cells counted are alive, 
and that the organisms can be identified only by their cell shapes and size.” 

This method was applied in the study of short-period fluctuations of bac¬ 
terial numbers, the counts having been made at 2-hr. intervals. 

The redinction of nitrate by individual strains of free-living bacteria, 

J. MEIKI.EJOHN (3. Intematl. Cong. Boil BoU, Oxford, Eng., 1935, Trans., vol, 
1, pp. JSd-183).—“Eighty free-living strains of bacteria were tested as to their 
ability to reduce nitrate in synthetic media. Five types of reaction with regard 
to nitrate were observed: (1) No reduction of nitrate, (2) reduction of part of 
the nitrate to nitrite, (3) quantitative reduction to nitrite, (4) reduction to ni¬ 
trite followed by reduction to ammonia, (5) reduction to nitrite followed by evo¬ 
lution of nitrogen gas.” 

The effect of different media on soil protozoan counts, A. Dixon (3. In- 
tematl. Cong. Boil B<n., Oxford, Eng., 1935, Trans., vol. 1, pp. 179, fSd).—The 
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author compared two media, “usina peptone agar and soil-extract agar for 
protozoan counts from 55 Russian tobacco soils. The dilution counts were made 
on each soil sample using peptvme agar and soil-extract agar obtainc<l from each 
individual soil. A more \aricd protozoan population developed on the soil-ex¬ 
tract agar, which gave much higher protozoan numbers than did the peptone 
agar.” Other illustrative observations are mentioned, and the author reaches 
the conclusion “that the groN\th c»f protozoa on soil-extract agar gives a truer 
picture of the soil protozoan fauna than would bo obtained from peptone agar, 
if used as a medium.” 

Some observations on the Aspergillus niger method, A. M. Smith ( S . 
IntematL Conf/. Soil ScL, Oxford, Buy., PJ35, Tram,, vol. /, pp. HJ-llS ),— 
Dealing with some details of technic, the author has found, in part, that “(1) 
considerable latitude is permissible in llie concentration of inoculum employed 
without sacrifice of accuracy, (2) ammonium nitrate or sulfate seems to be the 
best source of nitrogren, (3) tlie area of growth of tlie mycelium, i. c., size of 
\essel, is \ery impoidant, (4) strain may exert a specific effect ui)ou the results, 
and there may be an interaction betw(H*u scul and strain, i. e., different strains 
may not put a series of soils hi the same order of fertility, (5) the develop¬ 
ment of the fungus is not mflueu<‘ed to a serious extent by tiie application of 
lime to tlie soil in (luantities iiormall.\ used to correct soil acidity, (G) the 
standard error of experiment is of tlie order 4 or 5 percent for an individual 
determination.” 

The role of the bacteriophage in the ‘Matigiie** of soils cropped to 
lucerne [trans. title I, A. Demolon and A. Dunez (3. Juternatl, Oong, Soil Set,, 
Oxford, Eng,, 1935, Trans., voL 1, pp. 156, 157), —^The authors refer to the 
gradual loss of the vigor of the leguminous crop, accompanied by gradually 
increasing weed competition. Experiments here very briefly summarized led 
him to the conclusion that this failure is due to a bacteriophage specific for 
BoGillus radicicola. Reinoculation restored the normal growth of tlie legume 
crop. 

Electrodialysis as a means of measuring fertility, J. Y. Cutles and 
I. DE V. Mauhebbb (3. Intcmail, Cong. Soil ScL, Oxford, Eng., 1935, Trms., ml. 
1, pp. 95-97). —^The authors report experiments with about 60 soils, samples 
of from 10 to 35 g having been electrodialyzed at an electromotive force of 150 
v and a current of 0.2 a. Best agreement with the results of field trials and 
laboratory tests was obtained by measurements of the rate of outgo of the nu¬ 
trient ions during th<^ first stagas of the <»lectrodialysiR. Tlie authors also de¬ 
termined the total of nutrient ions r<*movod during a complete electrodialysis, 
but state that ”we feci that the rate of outgo is far more valuable as a criterion 
than the total removed in the case of K, Ca. PaOs, and the aggregate. 

^'Nitrate nitrogen determination was not ns accurate as that of the other ions, 
the . . . removal of Interfering bodies being at times very difficult . . . We 
found the method suitable within limits, and the figures give a clue to the 
content of the soil. 

*'By suitable adjustment of the conditions and period of electrodialysis it is 
possible to obtain removal equal to displacement by various strengths and 
bulbs of displacing agents. This is of very considerable significance and opens 
up further lines of investigation.” 

Commercial fertilizers report for 1936, E. M. Bailet (Connecticut INew 
Sa/oen'l Sta. Buh 390 (1936), pp. 59+IX), —^In connection with tliis presenta¬ 
tion of the 1936 commercial fertilizer inspection analyses, organic materials as 
soil amendments are very briefly discussed. Analyses of some special and homo 
mixtures and of manures and liming materials are also reported upon. 
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Commercial fei*tilizers, 1936, E. R. Tobett {Maine 8ta, Off*. Insp. 161 
(1036), pp, 71-118). —^This report contains the analytical data obtained in the 
1930 oflBicial analyses, including determinations of the magnesium content. 

Commercial fertilizers in 1935-36, G. S. Pbaps, S. B. Asbijby, and T. L. 
Ogieb (Texas 8ta. Bui. 529 (1986), pp. 51). —^This bulletin presents, for the 
1935-30 season, the usual annual analyses, together with information on the 
local use of fertilizers and recommendations for various crops. 

AGMCUITTTEAL BOTANY 

liife and work of Cyrus Guernsey Pringle, H. B. Davis (Burlington: Uiiiv. 
Vt., 19S6, pp. [S]+75d, Ipis. 2, figs. 2]).—This volume includes accounts of 
Pringle’s early plant-breeding work and of his plant collecting in Vermont, the 
western United States, and finally in Mexico (B. S. B., 25, p. 195). Information 
is included about Mexican plants and ecological data on the flora of Central 
America and Mexico gleaned from his diaries, correspondence, published papers, 
etc. The distribution lists of Mexican plantsi are from three herbariums (Na 
lional. Gray, and Pringle). 

Groups of plants valuable for wildlife utilization and erosion control, 
W. L. McAtee (U. 8. Dept. Agr. Cire. il2 (1986), pp. 12, pis. 7).—The author 
discusses and lists plants utilized by wildlife (cover plants, browse plants, herb¬ 
age, mast producers, fruit producers, and seed producers) and those uselul to 
wUdlife that have been recommended also for erosion control, including crop and 
pasture plants and vines, shrubs, and trees. 

Tree ring width as an index of physiological dryness in New England, 
G. J. Lyon (Bcology, 17 (1986), No. S, pp. 457-il8, figs. 5).—“The annual rings 
of old hemlock trees (average age 270 yr.) have been carefully measured and 
graphs made from the mean values in order to show the fluctuations in radial 
growth rates from year to year. Gross-identification of individual trees within 
a forest and of groups of trees from several sites in Vermont and New Hamp¬ 
shire is entirely possible, due to dominance of the factor of physiological dryness 
within the area. Many years since 1600 are found to ha\e been outstanding 
for the good moisture conditions available for plant growth. During the same 
three and a third centuries about twice as many ;years are marked by actual 
physiological drought which retarded plant growth throughout the entire area. 
Gyclic effects are not evident. In general, the standard weather records of an 
area fail to indicate the years with particularly favorabJo or unfavorable condi¬ 
tions for growth, while the hemlock tree, as used in this analysis, offers a better 
as well as much longer record of these conditions in its general locality.” 

The accuracy of growth substance determination methods [trans. title], 
I. JuEL (Planta, Arch. Wiss. Bot., 25 (1986), No. 2, pp. 807-310). —^Tho action 
of a standard solution of jS-indolyl-acetic acid on oat coleoptiles was tested by 
means of the growth substance determination method used in Eobenhavn (Co¬ 
penhagen), the fluctuations in size of curvature from day to day in two experi¬ 
mental series amounting to only about 35 percent. 

Growth hormones in plants, P. Boysen Jensen, trans. and rev. by G. S. 
Avery, Jb., and P. B. Bubehoudeb (Ne%o York and London: McQrav>Hill Booh 
Co., 1936, pp. XIV’{■268, figs. 6i). —^This English translation (with the collabora¬ 
tion of H. B. Creighton and B. A. Scheer) of the German work previously 
noted (B. S. B., 75, p. 185) has been “expanded to include 188 new contributions 
to the literature and 40 additional illustrations”, and a summary at the end of 
each chapter and an index have been added. The arrangement of certain chap¬ 
ters has been modified to facilitate the familiarization of students with technics 
and general methods of procedure, and the essential features of the “controver- 
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sial final chapter of the German edition have been indnded &o far as possible 
in earlier chapters. ... A selected list of titles dealing with the inllneuce on 
plants of substances such as bios, folliculin, and other sex hormones, those affect¬ 
ing the growth of fungi, etc., has been added for the convenience of students in¬ 
terested in these topics. They are not discussed in the text.” 

Studies of growth-promoting substances [irons, title], H. Dollfus (Planta, 
Arch. Wiss. Bot., 25 (1936), No. 1, pp. 1-21, figs. 8).—This is a thesis from the 
University of Rostock in which, using the diffusion procedure and the oat test, 
the author claims to have demonstrated for Sorghum mlgare that the upper 
2 mm of the coleoptile are rich in growth hormone, the next 2 mm much less 
so, and that the remaining 4 mm, like the nodes and cpicotyl, contain none. 
Decapitated maize seedlings with a rich supply of growth hormone show a 
gradual decrease in geotropic sensitivity in the coleoptile. When the decapita¬ 
tion is done up to or beyond the nodes, the presentation time is very much 
increased. Polarizability is still present but weak. In corresponding experi¬ 
ments with sorghum, the phototropic sensitivity of the first 2 mm drops rapidly, 
but with abundant growth hormone and light phototropic curvatures of the 
epicotyl stump can be obtained. It is thus polarizable by light. The growth 
hormone of pollinia causes root formation in epicotyl stumps. In leaves of 
Podophyllum the tip is the principal growth hormone center. The lamina, 
however, forms the hormone and conducts it basipetally in the vascular elements. 
In the onion seedlings the essential oil is toxic to growth, inhibiting the growth 
of coleoptiles. Here the growth hormone is conducted basipetally from the 
seedling tip. Ovaries and cupules of various plants are rich in growth hormone 
in the seed primordia. They furnish the growth hormones necessary for growth 
stretching in the pericarp or cupule. 

ludiucement of fruit development by gro^vtli-promoting chemicals, F. 6. 
Gustafson (Natl. Acad. Sd. Proc., 22 (1936), No. 11, pp. 628-636, figs. 5).— 
Indole-3M-propionic acid, indolebutyric acid, indoleacetic acid (heteroauxin), 
and phenylacetic acid in lanolin were applied to the stigma or to the cut style 
in flowers nearly ready to open. Tomato, snapdragon, salpiglossis, petunia, 
tobacco, Agapanihus, YaXlota, Zephyranthes, begonia, Hubbard squash, crook¬ 
necked squash, cucumber, watermelon, eggplant, and pepper were used. All 
the chemicals stimulated enlargement of the ovaries beyond that met with in 
unpollinated and untreated flowers, and mature fruits, without seeds, were 
produced in tomato, petunia, salpiglossis, and pepper. 

The action of materials of oestrogenic nature on i>laut growth [trans. 
title], K. Nehrinq and H. Mduius (Ztschr. Pfianzenemdhr., Dungung u, Bodenk., 
44 (1936), No. 1-3, pp. 95-140, figs. 2),—-A scries of experiments were condnclod 
to determine whether stable manure and liquid manure contain materials of 
oestrogenic nature which exhibit a specific action on plant growth, and whether 
in a certain measure the favorable effects of these manures may not be attrib¬ 
uted to them. The results appeared to indicate only a general stimulatory 
action of the follicular hormones present The view that these substances 
possess a special significance for the action of those manures is excluded, since 
in the tests described they were present in too small quantities for any such role. 

Pr^minary observations on growth and phototropic response of oat 
seedlings, E. Kabbe® (Smithsn. Miso. Collect., 95 (1936), No. 9, pp. 4f fig> f)-— 
It is concluded from this preliminary study that the conditions for optimum 
growth and greater uniformity of phototropic response involve contact with 
nutrient solution, radiant energy of extended wavelengths (at least different 
wavelengths at different growth stages), a wave of temperature rather than 
constant temperature, perhaps darkness as well as light, and proper atmosphere. 
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Grouth of germ tubes of Erysiphe spores in deuterium oxide, R. Pbatt 
{Amer, Jour, Bot,, 23 (1936)^ No. 6, pp. 422-431, figs. 5). —In concentrations of 
DaO of from 0.02 to 100 percent spore germination proceeded readily. Subse¬ 
quent elongation was markedly inbibited by higher concentrations, which 
appeared to limit the amounts of solutes and colloids within the spores available 
for growth. 

Stimulation of root-hair growth in legumes by sterile secretions of 
nodule bacteria, II. G. Thornton and H. Niool {Nature [Doadow], 13t (1936), 
No. 3464,pp.4^'ij ^35). —This note reports quantitative evidence of such stimula¬ 
tion in a study of the action of bacterial secretions on root-hair growth. E\irther 
data are needed before the active component of the secretions can be definitely 
related to other growth-stimulating substances, and before it can be determined 
whether the same substance also stimulates growth of cells within the root. 

The influence of individnal mineral elements of the nutrient medium on 
the formation of acids by the fungus Aspergillus niger, II, Y. S. 
Butkevtoh (BxjTKEvrrscH) and A. G. Timofeeva (MiJcrolioIogifTi, 4 (1935), No. 
4, pp- 489-494; Eng. ahs., p. 494 ).—^In A. niger cultures with a relative nitrogen 
deficit, potassium and sodium nitrates proved a more eflBiciont source of nitrogen 
for citric acid accumulation than did ammonium nitrate. Elimination of iron 
from the medium had no noticeable effect on the acid formation, but withholding 
zinc caused a considerable decrease in citric acid and a rise in gluconic acid. 
Limiting of the fungus development by a relative deficiency of phosphorus and 
sulfur but with abundant nitrogen gave an intensive citric acid accumulation, 
but the latter result did not occur when growth was limited by a potassium 
and magnesium deficit. A certain relative excess of those elements was a neces¬ 
sary condition for the formation and accumulation of acid. 

Occurrence and transport of a substance causing flowering in the soya 
bean (Glycine max L.)» J. Kxjijper and L. K. Wibrsum (K. Akad. Wetensch. 
Amsterdam, Proc,, 39 (1936), No. 9, pp 1114-1122, figs. 3). —^The results are 
given of experiments which convince the authors that a material carrier of 
some sort was transported over the graft union from flowering, short-day scions 
to long-day vegetative stocks and accelerated flowering in the latter. 

A growth-substance inactivator from Phaseolus seedlings [trnus. titlel, 
P. Larsen (Planta, Arch. Wiss. Bot., 25 (f,9S6*), No. 2, pp. 311-314)- —A growth 
substance inactivator (probably destructive in its action) was isolated from 
wounded Phaseolus seedlings with agar and was found also in the press sap of 
nonwounded seedlings. It was at least partially thormolabilo. 

Physiological studies on Bhizobium, VT, VII, D. W. Thorne and U. H. 
Walker (Soil Sci., 42 (1036), Nos. 3, pp. 231-240, fig. 1; 4, pp. 301-310, figs. 2 ).— 
In continuation of this series of studios (B. S. E., 7(1, p. .*512) at the Iowa 
Experiment Station, the following two papers are presented: 

VI. Accessory factors. —Small amounts of iron added to a nitrate-sucrose 
C. P. medium greatly increased the growth of R. trifolii and R. meliloti, the 
optimum concentration being about 10 p. p. m. Several Rhizohium species 
failed to maintain continuous growth in a mineral salts-sucrose C. P. medium 
with KNOa as nitrogen source but were able to do so with NH*C1 or asparagine. 
Reducing agents (e. g., cysteine or thioglycolic acid) increased the growth and 
oxygen utilization in media composed of highly purified materials. There was 
no evidence that these bacteria require any complex, unidentified substance 
for growth, but many materials stimulated their growth and respiration In 
the media above noted. 

VII. Some physiological effects of accessory growth factors. —^Measuring 
oxygen consumption and COa production in Warburg manometers, the follow¬ 
ing physiological effects were noted. Brown cane sugar, soil extract, Azoto- 
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Meter vhiclanOii medium extract, aud cysteine added to KNO» or NH 4 CI media 
lowered the respiratory quotient ol R, trifoln for the first few hours, and 
yeast and alfalfa extracts did so for most of the active-growth period. Agar 
lowered the respiratory quotient of R. mcliloti in a glucose-nitrate but not in a 
glucose-yeast extract medium. 

Indications were obtained that the accessory substances studied reduce the 
oxidation-reduction potential of KNOr-sucrose C. 1\ media. An important role 
of these substances appears to be that of an initial hydrogen donator. Its 
role in turn appears to be to lower the oxidation-reduction potential of the 
medium and to furnish a readily available initial source of energy, enabling 
the bacteria to make the necessary adjustments for establishment of favorable 
growth conditions. 

Studies of nitrogen translocation in the higher plants [trans. title], II. 
FrscHEB (ZtscUr. Bot., 30 (1936), No, 10, pp. J^49-‘f^88). —^The author presents an 
analytical and experimental review, including the significance of turgor in 
translocation, the independent translocation of nitrogen and carbohydrates, 
escape from cut-off leaves, and the effects of narcosis and oxygen deficiency. A 
bibliography of 70 titles is provided. 

The role of potassium and phosphorus in the assimilation of various 
forms of nitrogen by plants fti’ans. title], T. W. Tuetschin (Ztsolir. PfUinscn- 
emdhr,, Diinffiwg u, Bodenk., U (i936), No. IS, pp. 63-83). —The action 
of potassium aud phosphorus on iiilrogou assimilation by xdants is said to 
be connected with their influence on Uie course of the oxidation-reduction 
processes. Phosphorus furthers the rodnetion activity of the plant and thus 
influences the intake of iiltratc^s. Potassium activates the oxidative processc^s 
and so exerts a positive influence on the iwimary synthesis of amides at the 
expense of ammouiacal nitrogen. 

Phosphorus nutrition of citrus and the beneficial effect of aluminum, 
A. R. 0. Haas (Soil ScL, 43 (1936), No. 3, pp. 187-201, pin. 2).—In this study by 
the California Citrus Experiment Station the use of calcium aluminate provtsl 
beneficial to both the roots aud tops of lemon soodlings. In aerated culture 
solutions tlie beneficial effect of phosphate on lemon leafy-twig cuttings was 
largely in the growth of the lops. With aluminum present the roots were 
healthy and more extensive, but the tops were usually retarded. Very little 
growth may occur in nonaerated cultures deficient in phosphorus, though the 
roots remain licalthy. Alumimiin greatly improved the root systems of Lis])on 
lemon loafy-twig cuttings grown witliont phosphate, but when phosi)hatc was 
present for a few days at intervals of several weeks aluminum benefited the 
roots at the aiipairont expense of the loi)S. Root caps were numerous with 
aluminum in the culture solution. Lateral buds inhibited by phosphate de¬ 
ficiency resumed growtli when it 'was added. Extreme symptoms of such 
deficiency were accompanied by a low phosphorus content of the tissues. 
Aluminum proved beneficial to the early growth of Valencia orange leafy- 
twig cuttings whether or not zinc was added to the culture solution. When 
aluminum containers wore used for the cultures, the roots appeared healthy 
and were much shorter when 103 p. p. m. of phosphate were added continu¬ 
ously than when the phosphate was present for only a few days at intervals 
of several weeks. 

Substitutes for potassium in metabolism of the lowest fungi, O. Rahn 
(Jour. Baot.j 32 (1936), No. 4s PP- 393S99). —^This is a contribution by Oornell 
University. 

**A8pergil7u8 niffcr, two species of Saccharomgees, various species of Mgoo- 
MeterUm, and all Gram-positive bacteria so far investigated require potassium 
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for growth. The only element capable of replacing K in yeast, mycobacteria, 
or aerobic sporcformers is rubidium, though the crops are smaller. The evidence 
regarding substitution by cesium is contradictory in Asperffillus, negative in 
the other organisms. Lithium or sodium cannot replace potassium, nor can 
the bivalent radioactive elemenfs do this. Since rubidium is the only sub¬ 
stitute, it seems that the radioactivity of potassium is an essential factor in 
its role, but not the only factor. The Gram-negative bacteria investigated so 
far, with the exception of RUizobium, can grow without potassium. At least 
they develop to large numbers in media made from analyzed 0. P. chemicals 
in glass containers, and addition of potassium salts does not greatly increase 
the crop. Gram-positive bacteria develop in such media only after addition 
of potassium salt.’* 

Relation between the pH of the culture substrate and the action at a 
distance of lead [trans. title], C. Sempio {Rlv, Patol. Teg,, 26 (1936), No. 
7-5, pp. 279-297, figs. Lf).—Studies of the effects of lead, acting at a distance, 
on the development of Thielavia (Thielaviopsis) basicola are reported. 

Cryptotrophic malnutrition of sorghum in solution culture, K. A.' 
Grossenbacheb and B. B. LrviNGSTOir (Amer. Jour. Bot., 23 (1936), No. 9, 
pp. 588-591, figs. 2).—^From the results of a 42-day series of solution cultures in 
the greenhouse, it appeared that of the 27 elements tested Mn, B, Zn, and Ou 
were all necessary for excellent growth of Black Amber sorghum under the 
general conditions. Apparent symptoms of malnutrition seemingly due to 
deficiency of Mn, B, Zn, and Cu are superficially described in terms of the 
appearance of the plants, dry weights of top and roots, and water content 
of top. 

Toxicity of mercury vapor to germinating tobacco seedls, E. E. Eincaio 
(Plant Physiol., 11 (1936), No. 3, pp. 654-656).—-This study at the North Florida 
Substation indicates that toxicity varies directly with the area of mercury 
exposed, and that the area to which germinating tobacco seeds could be 
exposed under the experimental conditions without apparent injury was less 
than 0.07 cm^ in 4 1 of enclosed space, or 0.018 cm* per liter. Preliminary tests 
supported the theory that the toxicity of mercuiy varies directly with the 
temperature. “These observations suggest that caution must be exorcised in 
the use of mercury devices, such as pumps, manomotors, and seals in biological 
apparatus.” 

The composition of the cell wall in plants, T [trans. title], E. S. Hilpebt 
(Ber. Deut. Ohem. Qcsell., 69 (1936), No.'6, pp. 1509-1514)^ —^Analyses are pre¬ 
sented of the cell-wall inat<‘rial of the primary shoots oC asparagus before 
emergence, of malted barley embryos, and of seedlings of oats, maize, wheat, 
and rye. 

The physiology of tannin in the plant cell, 11 [trans. title], W. IlAursEa 
(Protoplasma, 26 (1936), No. 3, pp. 413^-411). —Continuing these studies (B. S. E., 
75, p. 316), it is shown that in the system gelatin-water-alcohol tannin checks 
the separation into its component pails. Tannins, as phenols of large molecule, 
thus maintain the homogeneity of the plasma and they also exert a protective 
action against injurious influences, such as drying and frost. 

The structure of the uon-starch-containing beet chloroplast, B. Weeeb 
(Amer. Jour. Bot., 23 (1936), No. 10, pp. 645-652, figs. 2).—In this study at the 
Oregon State College, by the use of critical fixing, staining, and illuminating 
methods and comparing fresh material with specially prepared material, clear 
evidence was obtained that the chloroplast in starch-free cells of garden beet 
foliage consists of a colorless matrix in which small spherical granules are 
embedded. Observation in blue and red light indicated that the chlorophyll 
pigments were confined to these granules. In addition to chlorophyll, a Sudan 
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Il-staining substance was found associated with the granules. A general 
review of present-day conceptions of chloroplast structure is included. 

The state of water in ducts and tracheids, G. J. Peirce (Plant Physiol., 
11 il9S6), No. $, pp. 623-628). —Carrying further his previous studies (E. S. R., 
76, p. 168), the author discusses certain general phases of the problem as re¬ 
sulting from a consideration of his observations and experiments under climatic 
conditions of considerable variety, and then details the methods and records 
of the present study. 

It is deemed clear from the evidence that in the mass of wet wood con¬ 
stituting a part of the vascular system of a living plant water may exist 
exclusively in liquid form, or part in liquid form and part as vapor. The 
liquid water may fill a duct or tracheid, it may be “bound” in the walls, it may 
be more or less free on the wall as a film, and it may fill as vapor the re¬ 
mainder of the space surrounded by the wet wall. “Transpiration from the 
surfaces, wherever they may be, of the continuous mass of water of which 
the living organism consists will set up, in the mass forces, tensions which will 
conform in place and power to the structure and composition of the system. 
The bound water of the walls of the vascular elements forms a water seal. 

. . Hence the traction is upward, not lateral. . . . The maintenance of water 
as vapor, liquid film, and liquid mass in the vascular element and their walls, 
in the hydrostatic-pneumatic system of woody plants, is possible only when liv¬ 
ing cells are duly associated with the vascular tissues. . . . The living cells are 
indispensable, not for moving but for conditioning the movement of water.” 

Further notes on water and cane ripening, 0. E. Hastt (Sawaii. Planters* 
Beo. iSawaii. Sugar Plcmtera* Sta.}, 40 (1936), No. -{, pp. 355-381, figs. 6). — 
Oontinulng these studies (E. S. R., 72, p. 308), using the variety H 109, the 
author found that although photosynthesis can take place in plants b^ow the 
wilting point the process is more active with adequate water supply. Carbo¬ 
hydrate translocation was also more active under an adequate water supply, 
but storage was greater in plants deprived of water. The sugar in plants 
receiving water was more readily expressed than that in plants deprived of 
water. 

After 48 hr. in darkness there was a decrease in the invertase activity 
in the leaf blades, but this enzyme was more responsive to dbianges in light 
or darkness under plentiful than under deficient water supply. Maltese in the 
blades was less sensitive to darlmess than invertase. Withholding water re¬ 
sulted in an incTease in invertase activity in the blades in darknc&s hut a 
decrease in light, though its activity in the other plant organs seemod un¬ 
affected by the water supply. Withholding water induced a decrease in amylase 
and dextrinase activity in the blades. The plants having the most active 
invertase, amylase, and maltnsc in the blades had also the highest percentages 
ot sucrose and polysaccharides in the blades. Those enzymes of the loaf 
blades were sensitive to differences in moisture and light, but those in tlie 
sheaths were less so than those in the blades. The only enzyme in the greeii- 
leaf cone apparently affected by treatment was maltase, while in the dry-leaf 
cane any differences due to treatment were so small as to be considered 
insignificant. 

The fluctuations of sugars in the leaf sheaths of the sugar canc plant 
during the day and the night, G. E. Haktt (Hawaii. Planters* Bee. iHawaiL 
Sugar Planters^ Sta."], 40 (1936), No. 4 , pp. 329-354, figs. <?).—-This paper con¬ 
siders the nature of translocation in the sugarcane plant, the location and 
time of its occurrence, the external and internal factors affecting the rate, 
and theories as to the mechanism. The results of analyses of moisture, simple 
sugars, cane sugar, starch, and total polysaccharides in the sheatlis at hourly 
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or bihourly intervals during both day and night are given in graphic and 
tabular forms. 

Both cane sugar and the simple sugars were found to be translocated, and 
transport occurred both by day and by night. The percentage of water proved 
an important factor in determining which form of sugar was transi>orted the 
more predominantly in a given plant at a given time. The temporary storage 
oC polysaccharides in the sheath during the night aided in the translocation 
of carbohydrates from the blade into the stem. 

The dependence of the respiratory intensity of organisms on the water 
content and colloidal state of the protoplasm [trails, title], 0. Schiiepeb 
(Biol, ZentU,, 56 (1936), No. 1-2, pp. figs, 2), —^This is a review of pub¬ 

lished works on the subject as pertaining to both plants and animals, including 
a literature list of 23 titles. 

Comparative study on the mechanism of the respiratory process of two 
closely related strains of Rhizopus xiigricans in connection with the dif¬ 
ferentiation of the thallome and the changes of external conditions, £2. 
Kanel* (KaneiO (MUcroliologifU, Ji (1935), No, 4, pp, 636--65i; Eng. ahs., pp. 
652-654). —^The study reported was carried out in two parts: (1) Preliminary 
tests for study of the oxidation-reduction conditions created during growth and 
of the energy expenditure by the fungus under the usual cultural conditions, 
and (2) parallel tests with ordinary cultures and with submerged ones not 
showing the differentiation into upper and lower tliallus surfaces. 

Influence of oxygen and carbon dioxide concentrations on the respiration 
of tomato fruits, F. G. Gustafson (Amcr, Jour, Bot., 23 (1936), No. 6 , 
441-445, figs. 8 ). —^Reduction in respiration following decreased O 2 with increased 
OOj varied with the stage of fruit development. It retarded rliicning without 
apparent injury. 

The influence of different kinds of light and radiation on the develop¬ 
ment of crop plants [trans. title], J. Voss (Angew. Bot, 18 (1936), No. 1, 
pp. 43-75, figs. 15). —^The author reports the results of tests of the suitability of 
the sodium vapor lamp, mercury high pressure lamps of different types, the 
noon tube, and mixed lights (mercury and incandescent lamps) as light sources 
for the growing of crop plants (peas, oats, and summer wheat) in the absence 
of daylight, and of the effects of ultraviolet light on the germination and 
development of wheat. 

The influence of radiation on light and dark seeds [trans. title], B. 
Meischkb (Jahrd. Wiss. Bot, 83 (1936), No. 3, pp. 359-^05, figs. 27). —Those 
studies were carried out on the seeds of five species of plants previously found 
to germinate best in the light and eight to germinate best in the dark. The 
tests were made with monochromatic light of wavelengths between 2,400 and 
365 mfi, using various artificial light filters, simultaneous radiation with differ¬ 
ent spectral regions, light of different intensities, green leaves as light filters, 
and daylight 

The measurement of the intensity and the colour of the light in woods 
by means of emission and rectifier photoelectric cells, W. R. G. Atkins, 
H. H. Poole, and P. A. Stanbubt (Boy. 80 c. [London], Proc., 8 tr. B, 121 
(1937), No. 824, PP> 4^-450, figs. 6 ). —^The optical conditions are considered, 
methods of measuring the photoelectric current in the field are described, and the 
wavelength sensitivity curves of the photoelectric cells used are plotted for a 
mean noon sunlight spectrum. For ecological work the illumination in shaded 
sites is considered best expressed as the “daylight factor”, viz, the value of 
the vertical component of the illumination at any spot given as a percentage of 
the diffuse light in the open, which is nearly a constant. 
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In a wood conjsisting mainly of Fagus sylvatica, a number of sites examined 
showed daylight factors of from 2 to 5 percent. In such heavy shade the color 
factor was greatest for the deep red, and for green it was greater than for 
blue. There wex*e indications of an absorption band in the near red. In such 
sites the radiation was about twice the daylight factor. It was fotind that 
whereas gray skylight showed an intensity maximum at 430 mg light in 
heavy shade had its maximum at 760 mg, with a •miniTmiTn at 650 mg and a 
secondary maximum at 530 mg. 

The effect of temperature on translocation from leaves, O. F. Cubtes and 
S. D. llERiY {Amer. Jour, Bot, 23 [1936), No. 8, pp. 528-532).—In this work at 
Cornell University, chilling the petioles of bean leaves to between 0.5® and 
4.5® C. greatly reduced but did not stop transport of carbohydrate from the 
leaves. At 7®—11® distinctly more translocation occurred, but less than at 
17®-24®. a significant amount took place when entire plants were placed at 
0 ®- 2 ®. 

Gradients of freezing in foliage leaves [trans. title], J. Gicklhobn (Proto- 
plasma, 26 (1936), No. 1, pp. 90-96, figs. 2). —^This is a study of the differences 
in cold resistance in different parts of the same leaf, in which the author used 
Magnolia, Heliantlius, Rhododendron, Hcdera, Gydonia, Samhucus, Mahoherbens, 
Rosa, and Ilelodca, 

Vernalization, F. G. Gbeqobt and O. N. Purvis (Natui'e [London], 138 
(1936), No. 3Jt8Ji, p. 249 ).—^From experiments with excised cereal embryos it 
would appear tliat the “cause** of vernalization by low temperature lies entirely 
in the embryo. 

Treating with mordants of the spring wheat seed under condition of 
yarovization, B. Fomin and K. Nozdsaghov (Trudi Inst., Lab. Fitopat., Ukrain. 
N.-D. Inst. Zeni. Oosp. (Bui Inst., Dept Phytopath., Vkraln. 8oi. Res. Inst 
drain Cult.), No. 1 (1935), pp. 65-75; Eng. abs., pp. 74, 75). —Spring wheat used 
for vernalization is said to undergo higher bunt infection than the nonvcrnal- 
ized seed. This is a progress report on the causes of this condition and on its 
control by seed treatments. 

Tnherization of artichokes regulated by capping stein tips vrith black 
cloth, P. W. Zimmirman and A. E. Hitchcock (Contrib. Boyce Thonipson Inst., 
8 (1936), No. 4, pp. 311-315, fig. 1). —^Potted artichokes (ITeliwnthns tuberosvs) 
were grown in summer in three lots: (1) Under normal day length, (2) entirely 
covered with black cloth from 4:30 p. m. to 9 a. m., and (3) with only stem 
tips cupped with black cloth during the same hours. The first set developed 
long underground steins but no tubers. The other two sets developed tubers 
but no underground stems, trapping the stem tip, th(Tefore, had tlie same 
effect as covering the whole plant to provide a shortened day, the controlling 
influence being centered in the growing tip, perhaps in the form of cliemicul 
regulators (hormones), 

A study on the formation and nitrogen content of root tubercles of 
cowpea, M. L. Dingl\san (Philippine Agr., 25 (1936), No. 2, pp. 168-190, fig. 

—The nitrogen-fixing bacteria in the nodules examined appeared to be of one 
type, but the nitrogen content varied greatly with the character of the soil. 
Cultivation, soil sterilization, and fertilization also appeared to influence some¬ 
what the nodulation and nitrogen fixation. Ammonium sulfate alone or with 
potassium sulfate gave low yields of nodules and total nitrogen, while super¬ 
phosphate and potassium sulfate (separately or together) gave an increase. 
The production of nodules and total nitrogen in the nodules did not depend on 
the apparent vigor of the plants. 

The sequence and climatic distribution of some plant acids, J. B. MoNaib 
(Amer. Jour. Bot, 23 (1936), No. 9, pp. 629-634 )-—^These studies on the order 
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in time of occurrence of oxalic, succinic, malic, tartaric, and citric acids in 
plants, in which analyses of a large number of species were made, led to the 
opinion that these acids may be formed from each other. Succinic acid is, 
perhaps, the mother substance, tartaric acid possibly being formed from 
malic, with tartaric and citric as the end products of tlie scries, the former 
being more common in the tropics, the latter in the temperate zone. It is 
held lik^y that oxalic acid may result from drastic oxidation of the other 
acids mentioned. 

Isolation of citric acid from potato tnbers, J. D. Gtjthbie {Conlrib, Boyce 
Thompson Inst., 8 (1936), No. pp. 295, gfld).—-Citric acid, considered important 
in respiration, was isolated from potato tubers. 

Grass seedling anatomy: The first internodc of Avena and Triticum, 
L. Boyd and G. S. Avery, Jr. (Bot. Gas., 97 (1936), No. k, pp. 765-779, figs. 6 ).— 
A detailed study of the anatomy of the seedling axes of T. viHgare and A. 
sativo provides evidence for the following interpretations: 

“The coleoptUe is the first leaf above the single cotyledon; its divergence 
from the axis marks the coleoptUar node. The first iiiternode, whether short 
(Triticum) or long (Avena), extends from the cotyledonary to the coleoptilar 
node. It has intermediate root-stem structure with two main endarch col¬ 
lateral bundles and numerous more or less transitional strands. The old 
term *mesocotyl’ implies that the fir«!t intemode is part of the cotyledon; 
this is not the case, and the term should be dropped from the literature. 
The hypocotyl which lies between the cotyledonary plate and the upper limit 
of primary root structure is so ifiiort as to be practically negligible. The 
vascular relationships of seedling organs are discussed in some detail. The 
evidence from this study does not support recent theories which would make 
the epiblast-bearing grasses dicotyledonous or the seedling structure of Gram- 
ineae an anomaly among monocotyledons.** 

Bacterium-like amorphous patches associated with certain races of 
Neurospora, J>. Pease (Amer. Jour. Bot., 23 (1936), No. 9, pp. 612-618, pi. 1, 
figs. 5).—Studies are reported on unexplained patches of amorphous, granular 
material found in agar cultures of a certain race of Neurospora at low pH. It 
is also reported that in 1- or 2-day-old cultures the entire contents of the 
hyphae often moved “with unbelievable rapidity, not only passing through 
transverse septa but passing from one hypha into another through pores in 
the walls of the adjacent filaments.’* 

GEITETICS 

Chromosome structure X: An X-ray experiment, B. R. Nebel (Genetics, 
21 (1936), No. 5, pp. 605-614, fiffs. 3). —^First removing all the buds containing 
stages later than diakinesis, fiowering heads of Tradescantia refiexa plants 
were radiated, at the New York State Experiment Station, with 200, 500, 
and 1,000 r-units obtained from a Coolidge tube. The effects of radiation 
were correlated with the amount of dosage, and it was observed that at low 
dosages the effect was confined almost completely to lesions of the chromatids, 
whereas at higher dosages there was an increasing number of other lesions. 
With low dosage the indications were that the chromosomes are split in two 
previous to synapsis, while at higher dosages the chromosomes apparently 
split into four parts. The author interprets the findings as follows: “Each 
chromosome is composed of two split chromatids (or four half-chromatids) 
at all stages of presynapsis. In normal material the two half-chromatids 
that constitute a given chromatid lie very close to one another and do not 
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react individually. (The process of crossing over in Tradcscantia is a reaction 
between chromatids in which every two half-chromatids behave as a physio¬ 
logical and mechanical unit.) 

“Under low dosage of X-rays half-chromatids are physiologically unable to 
show separate reactions. 

“With higher dosage of radiation (200 r-unils and more) the spatial and 
physiological order of the threads within a chromosome is upset. Chromatic 
reactions may be recorded which affect one of four (or throe of four) threads 
differentially. It is also indicated that with higher dosage chromatic reac¬ 
tions at a certain level of the chromosome may spread, invohing sister and 
even homologous loci. 

“The differential effect of higher dosage is thus attributed to action tipon 
the immediate environment of the chromatin, perhaps to heat or to a general 
interference with the normal metabolism of the nucleus which in turn changes 
the type of reaction of the chromatin.” 

Chromosome behaviour in relation to genetics of Agave.—^T, Seven 
species of fibre Agave, L. R. Doughty (Jour. Oenet, 3$ (1936), No. 2, pp. 
197-205, fiqa. i ).—^TPhe somatic chromosome complements of seven species an<l 
the meiotic behavior, in the pollen mother cell divisions, of five are described 
from studios at the Bast African Agricultural Research Station, Amani. A 
basic chromosome number of (r=30 is inferred. The species most widely 
cultivated for liber production are autopolyploids, i. e., A. ainalana and -1. 
fourcroydea^tix, and A. cantala 3x. 

Breeding experiments indicated that the species arc genetically heterozy¬ 
gous; structural hybridity and chromosome differentiation was indicated in 
the meiotic behavior. A certain degree of relationship between species in 
the group Rigidae, presumed from similarity in general characteristics and 
limited distribution, is supported by cytological and breeding evidence. The 
diploid species will cross with one another and with polyploid species. Sterility 
in certan species was shown to be partly functional and partly influenced by 
external conditions. 

Chlorophyll deficiencies in Pennisetuiu typhoides (Stapf. & Tlnbbard), 
the pearl millet, G. N, R. Atyangab and P. V. Harihaban (Madras Ayr. Jour., 
23 (1935), No. 10, pp. 394-397 ).—Chlorophyll deficiencies resulting in pale and 
albino seedlings were found in i)earl millet (P. tuphoUUnm). The fa(*tor 
0, a simple dominant to c, produces chlorophyll, the seedlings being white and 
dying in its absence. C with N, a second factor, produces good green seedlings, 
wliile without H the plants are pale green and weak. M, a simple dominant to 
€, operates only when C is present. 

Cytological studies of monosomic and derivative types of Nicotiana 
tabacum, IT. P. Olmo (Cutologia, 7 (1936), No. J-2, pp. 1^3-159, fiqs. 2t) —^Tlie 
meiotic behavior of the univalent chromosome in monosomic (2nr-l) types of N. 
tnbaruni purp^ina (B. S. R,, 73, p. 596) is described from studies at the Uni¬ 
versity of California. Indications were that its abnormal behavior may provide 
opportunity for new chromosomal rearrangements. Various types of aberrant 
plants appearing in the progenies of the monosomic types described include tri- 
somics, triploids, and others having various structural rearrangemonts of the 
chromosomes. “Monosomism creates a condition of genetical unbalance that 
may serve as the source of numerical or structural chromosomal re(*orabinations.** 

The chromosome morphology, secondary association, and origin of 
cultivated rice, H. K. Nandi (Jour. Genet, $3 (1936), No. 2, pp. 315-336, pi. 1, 
figs. 29 ).—Chromosome numbers were determined at the University of Ijondon 
in 14 varieties of Oryaa sativa. The apparent diploid number was 2r^=24 in all 
127907—37-3 
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the forms, there boin? no variation in number. 0. offleimUs, 2m= 24, has larger 
chromosomes than 0. sativa, 0. miniita, 2n=48, is an allo-octoploid species 
which probably originated by hybridization (0. officinalis X 0. sativa) followed 
by a chromosome doubling. 

Detailed studies of 0. sativa revealed 10 types of chromosomes which fall into 

2 groups of 5 typos each. Of these 10 types, 8 are present twice and 2 types 
are present 4 times, making a total of 2ii==24 in the diploid complex. During 
the heterotypic prophase, two unequal pairs of chromosomes with terminal satel¬ 
lites remain attached to the nucleolus until the nucleolus disappears complete 
at prometaphase. Pairing at diakinesis was by chiasmata. As meiosis pro¬ 
ceeds the total number of chiasmata decreases, but the proportion of total chias¬ 
mata that are terminal increases from diakinesis to metaphase. The 12 bivalent 
chromosomes at early diakinesis differ in size and shape, the longest pair showing 

3 chiasmata and the smallest 1 chiasma. Secondary pairing occurs among the 
bivalents at metaphase I or univalents at metaphase II. The minimum number 
of groups of bivalents or univalents is 5, which is deemed the primary chromo¬ 
some number in Oryza. Of these 5 groups when secondary pairing is at maxi¬ 
mum, 2 are made of 3 and 3 of 2 bivalents or imivalents each. 0. sativa is there¬ 
fore a secondary balanced polyploid. In the heterotypic and homotypic meta¬ 
phase the groups of secondarily paired bivalents or univalents act as single 
bodies, and in most cases arrange themselves in agreement with the stable form 
of arrangement of the corresxionding number of floating magnets. 

“Somatic chromosome analysis, meiotic chromosome behavior, together with 
the published evidence from haploid rice indicate that 0. sativa is a secondarily 
balanced allotetraploid which originated through hybridization between two 
different five-paired species in which two chromosomes were duplicated, probably 
due to meiotic irregularities in the hybrid. This followed by a subsequent 
doubling of the chromosomes attained the secondary balance of n=12, the 
present existing number in 0. sativa?* 

Inheritance of grain shattering in rice (Oryza sativa), E. Ramiah and 
K. Hanumantha Rao {Madras Agr, Jour., 24 {1936), No. 7, pp. 240-244)- — 
Crosses between shattering and nonshattering types of rice did not reveal in Fs 
any simple inheritance, although the correlation between number of grains shed 
in Fa and in Fa, r=0.48±0.023, suggested that but few factors were involved. 

The inheritance of red pericarp colour in rice (Oryza sativa), E* Bamiah 
and 0. Rajasekhaba Mxjdaijab {Madras Agr. Jour., 2$ {1935), No. 7, pp. 
268, 269).—Crosses between red and white rice produced a 15:1 ratio of red 
to white in Fa, indicating that two factors wore Involved for color. 

Hybridization of Triticnm and Agropyron, I, If (Oanad. Jour. Res., 14 
{1936), No. 5, Sect. O, pp. 190-202, pi 1, figs. 6; pp. 203-214, pU. 2, figs. 2 ).—^Two 
contributions are presented. 

I. Crossing results and description of the first generation hybrids, J. M. 
Armstrong.-—Two species of tetraploid wheat (2w=28), Vernal emmer and 
Mindum, and three hexaploid {2n—42) wheats of T. vulgaro were crossed 
with A. glaucum (2»=42) and A. elongatum (2«=70), with an average cross¬ 
ing success of 18 percent. The seed from tetraploid wheat X A. glaucum was 
slightly iflumper and germinated better than that from tetraploid wheat X A. 
elongatum, whereas hexaploid wheat X A. elongatum gave decidedly {dumper 
and better germinating seed than hexaploid X A. glcmcum. When grown 
under greenhouse conditions the Fi hybrids proved self-sterile and perennial, 
with hybrid vigor strongly marked. The hybrids were, in general, intermediate 
in morphological characters, but resembling Agropyron somewhat more than 
wheat This dominance, whole or partial, was more noticeable in the A. 
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elongatum than in the A, glavciim crosses. Dominance phenomena are dis¬ 
cussed in relation to current theories. 

IL Cytology of the male parents and Fl generatioHj F. H. Pclo —^IVloiosis was 
studied in A. glaucumj A, elongatum, and in the Fi of these species crossed on 
yarieiies of 2\ dicocevm, T. durum, and T. vulyare. In A* gJaucum a large 
proportion of the chromosomes formed bivalents with occasional imivalenls 
and quadrh alents. A. elongatum was very unusual in that uni-, bi-, tri-, 
quadri-, seza-, and octa^alGnt configurations were observed. The A, glaueum 
X Tritioum hybrids usually averaged 4.8-6.2 bivalents per nucleus, thus indi¬ 
cating partial homology between one set of chromosomes from each of the 
parents. In A. elongatum X Triticum hybrids, numerous multivalent configu¬ 
rations were observed, suggesting that auto- as well as allosyndesis had oc¬ 
curred. Approximately one set of chromosomes remained unpaired in one 
collection of Vernal emmer X A. elongatum, and approximately two sets re¬ 
mained unpaired in crosses between three varieties of T. vulgare and A, elon- 
gatum. Two crosses exhibited an abnormally smaU amount of pairing, an 
effect attributed to the reaction of genetic factors limiting prophase pairing. 

Tentative conclusions were made on the origin and genetic constitution of 
A. elongatum from the pairing behavior of the chromosomes in this species and 
its hybrids. “It appears likely that A. elongatum arose through hybridization 
between hexaploid and tetraploid siiecics of Agropyron with subsequent chro¬ 
mosome doubling.” 

Development of the male gametes of JLilium, D. O. Cooper [Bot, Oast., 
98 (2936), No. 1, pp. 169-177, figs, SI), —Studies at the University of Wisconsin 
of the nuclei of the generative colls of Lilium regale, L. aura turn, and L, philips 
pinense ^owed the typical mitotic division with the production of two male 
gametes. The generative cell was divided by a cell plate and the two gametes 
were seen to be distinct, fully organized cells. A distinct spindle was observed, 
and three of the chromosomes had median or submedian fiber attachments and 
the others had sublerminal attachments. 

[Papers in animal genetics] (Amer. 8oc. Anim. Prod, Prov., 1935, pp. 
209-214, 217-237, fig. 1). —^The following papers were briefly presented before 
the genetics section of this society: Some Developments in Overshot and Under¬ 
shot Jaw Studies in Sheep, by J. E. Nordby (pp. 209-211}; The Dairy Cow in 
the Tropics, by A. 0. Rhoad (pp. 212-214); The Bole of the Gouad-stimulatiug 
Hormones in Reproduction, by H. R. Catchpole (pi>. 217-222) ; The Physiology 
of Spermatozoa, by R. W. Phillip.s (pp. 222-230); and Some Practical Applica¬ 
tions of Endocrinology to Animal nusl)andr 3 '’, by S. A. Asdoll (pp. 23«'>-237). 

The inheritance of white facial markings in Arabian horses, C. T. Beunn 
and C. E. IIowjbix (Jour. Ilereditjf, 27 (1936), No, 8, pp, 293-299, fig, 1). —^The 
California Experiment Station has studied the facial markings in 477 Arabian 
horses. The markings have been designated as star, strip, snip, and chin spot, 
depending upon the part of tlie face involved. The results obtained in two 
series of matings give strong evidence that these characters do not compose an 
allelomorphic series. Bach pattern seems to be conditioned by modifying fac¬ 
tors of a general factor for white markings. The star, strip, and snip patterns 
apparently are inherited as dominant characters, while chin spot appears to be 
recessive. 

A new lethal factor in the horse, R. Pbawochenski (Jour, Heredity, 27 
(1936), No, 11, pp, 410 - 414 * fiO»- 3; aOs, in Nature ILondon'l, 137 (1936), No, 3473, 
p, 869),—A three-fourths Arabian stallion produced 26 foals, of which 8 showed 
lameness as foals and had one or both forelegs defective with typically crooked 
immobile phalanxes and were unable to stand. Because of the frequent occur- 
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rence of the abnormality and failure to locate common ancestors of the stallion 
and the mares producing the deformed foals, it is assumed that the condition 
is not duo to a simple recessive gene. Suggestion is made that it might be a 
gene deficiency which behaves as a dominant to the normal. 

Small-animal breeding (17. S, Dept. Agr., Bur, AuUnal Indus. Rpt., 1936, 
p. 7).—llesults are briefly presented on the inbreeding experiiiieiits with guinea 
pigs and histological studies of the hyiiophysis from these strains, together with 
inbreeding experiments with rabbits. 

The trichogeuic action of the sulfhydryl gi*oup in hereditary hypotri¬ 
chosis of the rat, G. J. Mabtin and B. E. Gabdnee {Jour. Biol. Ohem., Ill 
{1935), No. 1, pp. 193-196, fig. f).—The test animals used in this study were 
from a strain of hairless rats in which it had been demonstrated that the hypo¬ 
trichosis was due to a single recessive factor. Three groups of these rats 
received a daily allowance of glutathione, cystine, and cysteine, respectively, as 
supplements to their basal diet. The glutathione gave no response. The cystine 
stimulated hair growth, but this was shed in a short lime and no further hairy 
growth occurred, while the cysteine stimulated growth of a comiflete hair coat 
which was maintained throughout the balance of the trial. From these results 
it is concluded that cysteine through the sulfhydryl grouj) stimulated the hair 
follicle, resulting in a trichogeuic action in hereditary hypotrichosis of the rat. 

[Poultry breeding and physiological Investigations J (17. kf. Dept. Agr., 
Bur. Animal Indus, Rpt., 1936, pp. 18, 19). —Itesults are briefly presented on the 
sex-linked recessive gene for dark pigmentation in White Silkies; artificial 
insemination of turkey eggs with sperm from purebred and cross-bred chickens; 
prolactin content of the pituitaries of laying hens of different strains; relation¬ 
ship of hardiness to abnormal incubation temperatures and genetic constitu¬ 
tion ; successful artificial insemination of hens with 0.1 ce of mixed semen from 
several cockerels on alternate days; unfavorable effect of tremulous air cells on 
hatchability; and relationship of season of the year, growth of the bird, and 
individual characteristics of the hen to percentage of thick albumen in eggs. 

Studies on the inheidtance of persistency, F. A. Hays (Genetics, 21 {1936), 
No. 5, pp. 519-524, figs. 5). —^In an experiment at the Massachusetts Experiment 
Station, high and low persistency lines of Bhode Island Reds were crossed. The 
Fat generation showed a wide scatter in frequency distribution witli regard to 
persistency, although there was evidence of the dominance of high persistency. 
The Fs generation showed a typical bimodsil distribution for length of biological 
year with modes at about 200 and 350 days, with a dividing line between the 
two populations at about 270 days. From backcrosses an<l reciprocal crosses 
data were obtained indicating that high i)ersisteucy depends in inherit aiu*e 
upon a single dominant autosomal gene. It is suggested ihal in selecting breed¬ 
ing stock for high persistency the standard be iflaced well above a 270-day 
miaimum because of overlapping in phenotypes. 

Sexual dimorphism in Single Comb Bhode Island Red down color, T. G. 
Bykbly and J. P. Quinn (Jour. Heredity, 27 (1936), No. 8, pp. 319-322, fig. 1). — 
In this study at the U. S. D. A. Bureau of Animal Industry, 1,102 Single Comb 
Rhode Island Bed chicks and fully developed embryos were examined for evi¬ 
dence of black spotting or striping on the head. Of the total number examined 
524, or 47.5 percent, had some black down on the head. A classification of the 
population with regard to sex showed that 84.9 percent of the spotted or striped 
chicks were females and 77.8 percent of the normal or nonspotted chicks were 
males. On this basis sex could be distinguished by color markings in 81.2 
percent of the chicks examined. Examination of 668 chicks in another standard 
bred Rhode Island Bed flock showed 42.1 percent to be spotted or striped, indi¬ 
cating that these characters are widely distributed among this breed. 



1937] 


GEISTETICS 


613 


[Studies in physiology oC reproduction in animals at the Missouri Sta¬ 
tion] (Missouri 8ta. Bui. S70 (1936), pp. —Brief results are given on 

investigations of the occurrence of ovulation in the ewe, by F. F. McKenzie and 
O. B. Terrill; cytological changes in the anterior lobe of the pituitary in ewes 
during the oestrous cycle, and cytological study of the pineal body of the ewe, 
both by McKenzie and V. Warbritton; the discovery of a small gland in the 
pineal body of a sheep, by Warbritton; the afterbirth as an index to the thrift 
of the lamb, by McKenzie and R. Bogart; the induction of oestrus in a senile 
mare by the administration of serum from a pregnant mare, by McKenzie, Ter¬ 
rill, and L. R. Richardson; seasonal variations in libido and fertility of rams 
and the influence of feeding, by McKenzie, V. Berliner, and M. E. Vaughan; 
and stimulation of sperm production in a young sterile bull by the administra¬ 
tion of Antuitrin S (a human pregnancy urine preparation), by McKenzie and 
Berliner, and pregnancy mare serum, by McKenzie and Terrill. 

A study of the chromosomic elements of the follicular epithelium of the 
ovaries of birds [trans. title], J. Homedes i Ranquini and J. Maktin de Fkutob 
(Arxius \Barceloua'\, n. ser., 2 (1936), No. 2, pp. 305--316, figs. 7; Eng. ahs., 
p. 316). —^This report deals with hen and pigeon ovaries at different stages of 
ovulation. An abnormal behavior of the chromosomes was observed in some 
of the miotically reproduced epithelial cells. In these cases the chromosomes 
are much shorter and thicker than normal, and the chromosome number is 
always inferior to the diploid, being generally nearer the haploid. The numeri¬ 
cal variations observed ranged from 33 to 44 chromosomes in the hen and from 
32 to 42 chromosomes in the pigeon. It is believed that these originate as a 
consequence of an increase or decrease of microchromosomes, with evidence 
that such anomalies are brought about by a mechanism of miotic type. 

It is suggested that such dev,iatlou from the typical condition may be the 
result of an impregnation of the cells by the oestrogenic hormone, causing a 
miotic stimulus of pathological tyi)e. 

Survival of deciduomata in the unilaterally pregnant rat, R. A. Lton and 
W. M. AT.LEN (Anat. Roc., 65 (1936), No. 3, pp. 351-^56, figs. 4).—In a histological 
study of the genital tract of unilaterally castrated pregnant rats made from the 
eighth to the twentieth day of gestation, it is shown that the deciduomata in the 
sterile horn undergoes progressive degeneration, usually beginning on the tenth 
to twelfth day. By the twentieth day there was only scant evidence of the 
preexisting deciduomata. This indicates that the fetal part of the placenta, by 
its attachment to the endometrium, ijlays some role in the mahitenauce of the 
decidua. 

On the relation between the site of injection of audrostcrone and the 
comb response in the fowl, A. W. Gbeenwood and J. S. S. Blyth (Quart. 
Jour. Expt. Bhysiol., 25 (1935), No. 3, pp. 267-277, figs. 2).—This report from 
the University of Edinburgh shows that the injection of a total of 2 mg of audro- 
sterone (divided into five daily doses) directly into the comb of capons produced 
a greater response in increasing the size of the comb than was obtained from the 
same dose injected intramuscularly in the pectoral region. 

In further tests injections of the hormone into the comb of normal hens caused 
an increase in comb size, although less than that obtained in capons, while intra¬ 
muscular injections were ineffective. Intracomb injections into a normal male 
showed no reaction, while an incompletely castrated male gave a marked 
response. 

Effects of oestrin injectious on accessory reproductive organs of the 
male ground squirrel (Gitellus tridecemlineatus), L. J. Wbtjus (Anat. Reo., 
64 (1936), No. 4f PP> *^75-^97, pis. 3). —^Injections of oestrin into both normal and 
castrated males during the season of low sexual activity resulted in gross hyper- 
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trophy of all accessory sexual organs. The response of such injections gave 
morphological evidence of the apparent transformation of connective tissue ele< 
ments into epltheliaMihe cells, particularly in the secretory tubules of the pros¬ 
tate gland and to a lesser extent in the bulbar gland, Cowper’s gland, Oowper’s 
ducts, and prostatic ducts. An increase in connective tissue and smooth muscle 
was also observed in the seminal vesicles, epididymis, and ductus deferens. In 
contrast, oestrin injections during the breeding season, and consequently acting 
on the accessories that were simultaneously affected by large quantities of male 
hormone, resulted in a decrease in size and great damage to all accessory organs. 

Studies on the gonad-hypophyseal complex in estrin-injected rats, S. R. 
HaiiPebn and F. E. D*AlMoxjb {Amer, Jour, Physiol., 115 (1B56), No, 1, pp, 
229-238, figs, 4)- —^Two groups of mature rats each, including normal males, 
normal females, and ovariectomized females, were given daily injections oC oestrin 
tor 4- and 8-week periods, respectively. During the period of investigation the 
gonads showed a progressive loss in weight and progressive degeneration of the 
germinal elements, the effect being most pronounced in males. Bight weeks* in¬ 
jection gave a degree of degeneration comparable to that occurring after com¬ 
plete hypophysectomy. The mammary gland underwent extensive proliferation 
and contained secretion, and the hypophysis increased in weight from about 
100 to 200 percent during a period of oestrin administration. It is suggested that 
oestrin stimulates the release of the gonadotropic hormone in normal animals. 

Effects of two hypophyseal gonadotropic hormones on the reproductive 
system of the male rat, B. O. Gbeep, H. L. Fevold, and F. L. Hisaw {Anat, 
Bee,, 65 (19S6), No, S, pp. 261-211, pi. 1), —^In further studies on the gonadotropic 
hormones of the pituitary (E. S. R., 75, p. 613), the effects of the follicle-stimulat 
ing and the luteinizing hormones when injected alone or in combination on the 
gonads and secondary sexual structures of norn\al and hypophysectomized imma¬ 
ture male rats has been determined. 

The follicle-stimulating hormone stimulated rapid proliferation of the ger¬ 
minal epithelium but did not affect the interstitial cells or accessory sex organs. 
The luteinizing hormone caused a marked development of interstitial cells, in¬ 
variably followed by enlargement of the accessory organs, but did not hasten 
proliferation of the germinal epithelium. When the two were injected simultane¬ 
ously both the tubules and the interstitial cells were stimulated, and the acces¬ 
sory organs were much larger than would be produced by a like amount of the 
luteinizing hormone acting alone. The fact that these hormones have just us 
definite and as dissimilar effects on the male gonads as on the female gonads in¬ 
dicates that the active principle in each is not sex specific in its activity. 

The gonad-stimulating activity of pituitary glands from horses of dif¬ 
ferent ages and sex types, A. A, Hellbaum (Anat, Bee., 6S (19S5), No. 2, pp. 
147-157, figs. 6).—With further reference to the gonadotropic activity of the 
pituitaries of horses (B. S. R., 70, p. 34), the gonad-stimulating ability of the 
pituitaries from young, old, and pregnant mares, geldings, stallions, colts, and 
fetuses has been assayed. Pituitaries from young nonpregnant mares and 
young geldings caused marked luteinization, whereas those from old mares and 
old geldings produced primary follicles. In each of these cases the size of the 
ovary exceeded the average produced by the composite hypophyseal powder used 
as a check. Pituitaries from stallions gave follicular development, but the ovary 
attained only about one-fourth the size of that from geldings. Extracts from 
colts and fetuses induced both follicles and corpora, although the ovaries were 
comparatively smalL Results from pregnant mares were extremely variable 
depending upon the stage of gestation. 

The effect on the cliick of some gonadotropic hormones, W. R, BsENBacAN 
(Anat. Bee,, 64 (1936), No. 2, pp. 211—220). —^This contribution describes a series 
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of tests in which various gonadotropic hormones were administered to young 
chicks and their effects on gonad development noted. The foUicle*stimulating 
hormones (pig) and pregnant mare serum stimulated maximum gonad develop¬ 
ment in both males and females. The luteinizing hormone and tannic acid 
preparations of pregnancy urine caused marked weight increases in both testes 
and ovaries, the response to each being similar. Prolactin did not significantly 
decrease gonad weights in either sox, and in a few cases there was evidence of 
stimulation. The stimulating action of the follicle-stimulating hormone is 
partially inhibited by admixture with any of the other extracts used in this 
scries. It is evident that the chick ovary at from 5 to 15 days of age is readily 
susceptible to stimulation. 

The follicular apparatus of the ovary of the hypophysectomized inoi- 
mature rat and the effects of hypophyseal gonadotropic hormones on it« 
C. B. Lane and R. O. Geebp (Anat. Rec., 6$ (19S5)t No, 2, pp. J39-146, fig, 1). — 
Continuing this line of investigation (B. S. R., 74, p. 326), immature female 
rats hypophysectomized at 28 days of age were killed in groups of three at 
periods ranging from 1 to 38 days postoperation. Increased ovarian activity 
was noted to the fourth day after operation, followed by a gradual and uniform 
degeneration of the ovaries over the remainder of tlie period, as indicated by a 
decreased weight of the ovary and also a decrease in number of both primary 
and vesicular follicles. The fourth-day peak is attributed to pituitary ma¬ 
terials for(*ed into circulation while removing the gland. Injections of the 
follicle-stimulating hormone resulted in an increase in total follicle count but a 
decrease in vesicular percentage, whereas injection of the luteinizing hormone 
did not affect the total follicle count but markedly increased the percentage 
of vesicular follicles. 

The effect of progestin on the in vitro response of the rabbit’s uterus to 
pituitrin, A. W. Makepeace, G. W. Coenee, and W. M. Aixen {Amcr. Jow, 
Physiol., 115 (1936)t No. 2, pp. 376-S85, figs. 8). —^Results obtained in these in 
vitro experiments indicate that the addition to the medium of progesterone, 
either in natural form as extracted from pig ovaries or the synthetic product 
prepared from stigmasterol, results in Inhibition of the reaction of the rabbit 
uterus to pituitrin. Since the degree of progestational proliferation of the 
endometrium is generally accepted as a means of assaying for progesterone 
potency, it appears that endometrial proliferation and pituitrin desensitization 
are both physiological properties of progesterone. 

The effect of gonadectomy on body structure and body weight in albino 
rats, H. Holt, R. W. Keeton, and B. VbnnesIiAnd (Amer. Jour, Physiol., 114 
(1936), No. 3, pp. 515-525, figs. 3). —Comparing the growth rates of normal and 
gonadectomized albino rats, it is shown that spayed females gained and main¬ 
tained greater weight than the normal controls. This more rapid development 
was characterized by increase in skeletal growth and a general increase in 
size rather than by any increase in deposition of fat Gonadectomy in the 
female apparently favorably influences the growth process, presumably through 
the growth hormone of the anterior lobe of the hypophysis. In males, varia¬ 
tions in weight between normal and castrated individuals were neither 
predictable nor significant 

Effect of ovarian transplants upon the development and maintenance of 
the seminal vesicle and prostate gland of the albino rat, O. A. Pfeiffeb 
(Anat. Rec., 65 (1936), No. 2, pp. 213-237, figs. 12). —^In cases of male rats cas¬ 
trated at birth and receiving ovarian transplants either at birth or at puberty, 
the smooth muscle of the seminal vesicles is hypertrophied in such a manner 
that it resembles that of the uterus in cross section. There is also a tend¬ 
ency toward a stratified squamous epithelium. The coagulation gland shows 
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a Stimulation of smooth muscle and the formation o£ stratified squamous 
epithelium, which in extreme cases becomes comified and undergoes all the 
changes of the vaginal epithelium during oestrus. The prostate gland is 
hypertrophied and also shows evidence of metaplasia. Both follicles and 
corpora lutea are produced in the ovarian graft When the animals are cas¬ 
trated at puberty and ovarian grafts made at the same time, the only observed 
effect of the transplant is an increase in the smooth muscle of the seminal 
vesicles. In this case only follicles are produced in the ovarian tissue, as is 
true with transplants in a normal male. 

The experimental induction of oestrus (sexual receptivity) in the 
normal and ovariectomized guinea pig, E. W. Dempsey, R. Hertz, and W. C. 
Young (Amer, Jour. Physiol., 116 (19S6), No. 1, pp. 201-209). —^In this experi¬ 
ment various gonadotropic hormones were used singly and in combination in an 
attempt to experimentally induce oestrus in guinea pigs. Injections of theelin 
alone were followed by sexual receptivity in 31 percent of the spayed females 
and only 14 percent of the normal females. Divided injections of small quan¬ 
tities were not more effective than a single injection of a large quantity. 
Injections of the luteinizing hormone into normal females on the twelfth to 
fifteenth days of dioestrus produced heat in a large number of cases, but 
were ineffective when Injected earlier in the cycle. Similar injections of the 
luteinizing hormone singly and in combination with oestrin were ineffective 
in spayed females. Injections of small doses of oestrin followed from 36 to ^8 
hr. later by injections of progesterone invariably produced heat in the spayed 
females. These results led to the postulation that in the guinea pig, after con¬ 
ditioning with oestrin, oestrus is caused by the action of progesterone produced 
from the ripening follicles under the influence of the luteinizing hormone. 

[Studies on the physiology of lactation at the Missouri Station] (Missouri 
Sta. Pul 870 (1936), pp. 36-4^). —^Brief reports are given on the artificial initia¬ 
tion of lactation and its continuance in female and male rabbits by suckling 
young, by 0. W. Turner and A. J. Bergman; the further purification of the 
lactogenic hormone, galactin, and the response of the common pigeon to different 
injections of the lactogenic hormone, both by Turner and II. MeShan; the 
failure to extract lactogenic hormone from bovine urine, by Turner and R. P. 
Reece; the inhibition of subsequent growth of mammary glands of immature 
rabbits by irradiation, by Turner and E. T. Gomez; the normal development 
of the udder of the goat, by Turner, Gomez, and E. P. Roiiicke; the failure of 
ovariectomy to influence lactation in the albino rat, and the ai)pareut absence of 
lactogenic hormone in pituitaries of turkeys, geese, and ducks, both by Turner 
and Gomez. 

The sterility in rabbits produced by injections of ocstronc and related 
compounds, G. Pincus and R. E. Kibsch (Amcr. Jour. Physiol, 115 (1986), 
No. 1, pp. 219-228, fig. i).—-Rabbits were found to be most susceptible to 
oestrone sterilization on the third to fourth day postcoitum, injections of 150 
rat units of oestrone in oil at this i>eriod resulting in complete prevention of 
implantation of the embryos. Injections of 200 rat units on the fifth to sixth 
days postcoitum resulted in only partial prevention of implantation as did less 
than 150 units on the third to fourth days. Injections of large amounts of 
oestrone both before and during cleavage did not afiCect the normal cleavage 
rate, and ova cultivated in vitro with oestrone in the medium go through 
cleavage at the normal rate. Oestriol is about one-fourth to one-fifth as effec¬ 
tive as oestrone in preventing implantation, while dihydro-oestrone is approxi¬ 
mately three times as effective as oestrone in this respect. 

Is voluntary sex determination in the hen possible through sex 
hormones? [trans. title], P. Okland (Biol Zenthl, 56 (1936), No. 3-4, pp. 
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HI-ISO ),—^In this experiment an attempt to control the sex in chicks by 
administering varying doses of the female sex hormone “ovifollin” to hens 
gave completely negative results. 

The identification of the sox of beavers, P. W. Young Sta, Si)ec» 

B%il. 219 (1986) t pp, 8, figs. 6 ).—^Determination of the sex of beavers is described 
based first on properly restraining the animal in a lO-in. pipe and llien by 
visual examination or by palpation in the urino-genital orifice. 

PIELS CEOFS 

[Crops research of the U. S. Department of Agriculture, 1986] (U. 8. 
Dept. Agr.j Sec. Agr. Bpi., 1986, pp. 87-93 ).—Outstanding results are reported 
from improvement research with cotton, wheat, oats, corn, sorghum, and 
lettuce; study of soil moisture in relation to wheat production in the central 
Great Plains; experiments on chlorosis of rice due to deficiency of iron; 
ecological studies to determine effects of heat and drought on native grasses 
in the Great Plains; pasture experiments with woolly fingergrass in com¬ 
parison with other grasses; fertilizer placement tests with cotton and tobacco; 
and reinforcement of cotton fertilizers with magnesium and calcium neutraliziiig 
agents. Much of the work was in cooperation with State experiment stations. 

[Research with field crops in the Bureau of Plant Industry] (U. S. Dept. 
Agr., Bur. Plant Indus. Bpt., 1986, pp. 2, 8, 4 5, 6, 7, 8, 11,12, U, 15,16,17,18).— 
The progress and accomplishments are reported on briefly from agronomic 
investigations, including breeding work with corn, wheat, oats, barley, grain 
sorghum, rice, cotton, sugarcane, sugar beets, potatoes, alfalfa, crotalaria, and 
tobacco; cultural (including planting) tests with oats, potatoes, and sweet- 
potatoes; tests of the value of Lespedezu scricea for different purposes, of 
the adaptation of a new early lospedeza (No. 19604), and of woolly fingergrass; 
effects of heat and drought on native grasses in the Great Plains; fertilizer 
work, including placement experiments, with cotton, potatoes, and tobacco; 
fertilizers reinforced with magnesium and calcium for cotton and high nitrogen 
fertilizer mixtures for sugarcane; improved methods of ginning long-staple 
cotton; community production of cotton; extension of production of sugar beet 
seed; study of soil moisture in relation to wheat production in the central 
Great Plains; maintenance of soil productivity in irrigated regions by manure 
and pastured alfalfa in the rotation; irrigation water requirements of important 
field crops; study of germination of seed stored under various temperature 
and moisture conditions; and control of bindweed. Many studies were in 
cooperation with State experiment stations. 

[Agrouomic research in Arkansas], M. Nelson, 0. K. McClelland, L. C. 
Kapp, L. M. Humphrey, B. P. Johnson, J. R. Cooper, and V. M. Watts 
(Arkansas 8ta. Bui 337 (1986), pp. 13-26, 29-37, 58, 5^).—Progress results are 
reported from experiments with field crops (E. S. R., 74, p. 771) at the station 
and substations, including variety trials with cotton, corn, wheal, winter and 
spring oats, barley, rice, gi‘ain sorghum, and soybeans and cowpeas for seed 
and hay; breeding work with cotton; fertilizer trials with cotton, rice, po¬ 
tatoes, and sweetpotatoes; use of lime; winter hardiness experiments with 
oats; cultural (including planting) tests with corn, oats, rice, and soybeans; 
effects of various treatments on duration of alfalfa stands; residual effects of 
winter cover crops sown in cotton middles on subsequent cotton yields; inter¬ 
planting of legumes in corn and effects on yields of the succeeding crop of 
oats and cotton; control of rice weeds; rice yields following corn, cotton, and 
soybeans and response of these crops to irrigation; effect of fertilizers on yield 
and growth of rice; cover crops for rice; toxic effects of iron and manganese on 
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rice grown in nutrient solutions; cotton fiber investigations, including the de¬ 
velopment of a method of sorting fibers as to length by a photoelectric cell, and 
quality of fiber of pure lines of cotton; study of methods of manufacturing 
sorgo sirup; and pasture studies. The cotton fertilizer studies dealt wtih 
difCerent formulas, rates of application, placement, home v. factory mixed, side 
dressing, and nitrogen carriers. 

[Field crops work in Delaware], Gt, L. Schustee and 0. B. Phiixeps (Dela¬ 
ware 8ta. Bui. 203 (1936), pp. 13, f-}).—Fertilizer and breeding experiments wtih 
wheat and trials of soybean introductions are reviewed briefly. 

[Field crops work in Michigan] (Michigem 8ta. [Bien.} Bpt. 1935-36, pp. 
31-33). —^Brief accounts of agronomic research not noted earlier report on the 
production of better alfalfa hay and avoidance of winter injury by timely cutting 
and improvement of old stands with grass; good pasture from alfalfa-brome- 
grass mixture; Sudan grass seed production; increasing sugar beet yields by 
transplanting; tests of promising new potato seedlings; plowing swcetclover un¬ 
der early for beans; and comparisons of colored bean types. 

[Field crops experiments in Missouri], 0. W. McIntyre, L. J. Stadler, 
G. F. Sprague, B. M. King, W. 0. Bthebidge, E. M. Brown, and J. M. Poeulman 
(Missouri 8ta. Bui. 370 (1936), pp. 50, 55-6i).—Progress results (E. S. B., 75, 
p. 36) are reported from breeding work with corn, wheiit, oats for immunity or 
resistance to smuts, barley, and soybeans; genetic studies with corn; experi¬ 
ments on the production of genetic variations by radiation of pollen with ultra¬ 
violet rays and on the mechanism of gene rearrangement induced by X-ray 
treatment; variety trials with wheat, barley, soybeans, oats, and cotton; tests 
of strains of English grasses selected for leafiness; and comparisons of gi’azing 
systems and fertilizer tests with pasture. Certain lines of work were in co¬ 
operation with the U. S. Department of Agriculture. 

[Agronomic work in Montana] (Montana 8ta, Bpt. 1935, pp. 26-28, 36-41, 
fig. 1). —^Agronomic activities related to the livestock industry in Montana, re¬ 
viewed briefly, included the regrassing of abandoned land; variety tests of 
barley, oats, spring wheat, and rye for feed grain on irrigated and dry land; 
trials of wheat and oats for hay; tests of the merits of Ladak alfalfa; deter¬ 
mination of good grass mixture, the merits of proper irrigation and grazing, and 
the value of manuring irrigated pasture; and growing and using crested wheat- 
grass for pasture and production of its seed under irrigation. Several lines of 
work were in cooperation with the U, S. Department of Agriculture. 

The influence of temperature and available nitrogen supply on the 
growth of pasture in the spring, G. E. Blackman (Jour. Agr. 8ci. [JUngla^uJi, 
26 (1936), No. 4, PP* 620-647, figs. 9).—Studying the principal factors controlling 
the growth of pasture in the spring, tlie author found that below a soil tem¬ 
perature at 4 in. of approximately 42* F. no growth took place. Between 42® 
and 47® nltiH)gen-manured pasture grew at a greater rate than the control, but 
at higher temperatures the growth rates were very similar. The manured 
herbage reached the grazing stage sooner than did the control. Nitrogenous 
fertilizers brought about marked changes in the nitrogen content of the herbage. 

Below 42® temperature is the factor controlling growth. The greatest re¬ 
sponse to nitrogenous manuring may be expected when the soil temperature 
rises slowly from 42® to 47®, and conversely the smallest response when the 
rise between these temperatures is rapid. 

Changes in the proportions of the components of seeded and harvested 
cereal mixtures in abnormal seasons, K. H. W. Klages (Jour. Amer. 8oc. 
Agron., 28 (1936), No. 11, pp. 935-940, figs. 2), —^Mixtures of Marquis, Ceres, and 
Reward hard red spring wheat with Mindum durum and of Richland oats 
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with Odessa barley, compounded at the South Dakota Experiment Station in 
proportions ranging from 1 to 99 percent, were grown in 1935 in comparibon 
with pure stands of the several varieties. Exceptionally large increases in 
the durum components of durum-hard red spring wheat mixtures were ob¬ 
served, and the barley components of various combinations of oats and barley 
increased materially over the percentage of barley planted. These changes 
in mixture components, exceeding expectations, were explained by the particu¬ 
lar growing conditions and by the occurrence of one of the severest stem 
rust epidemics on record in the northern portion of the Great Plains area. 

The relation of reserves to cold resistance in alfalfa, J. J. Mask (Iowa 
8 ta. Res. Bui. 208 (1936), pp. 301-335, figs. 14). —^To obtain more quantitative 
data on the r^ation of reserve levels to winter hardiness in alfalfa and to 
determine the type of differentiation reactions stimulated by high sugar levels 
and considered as actually responsible for cold resistance, experiments were 
made with Grimm alfalfa, fall clipped to induce varying reserve levels and 
also with varieties of known cold resistance. 

The cutting of Grimm alfalfa in late August and early October prevented 
normal fall accumulation of reserve proteins and carbohydrates and resulted 
111 complete winter-killing of plants during the winter of 1934-35. Roots of 
plants not cut after August 29 were 75 percent larger than those cut a second 
time on October 8. The roots of early cut plants also contained about 30 
percent more carbohydrate and nitrogenous reserves on a green weight basis. 
The percentage of both soluble and insoluble nitrogen was higher in uncut 
than in cut plants throughout the test. No evidence that protein splitting 
was a factor in cold resistance was obtained. 

Reducing sugars constituted a progressively smaller portion of the root 
reserves as fall advanced, while nonreducing sugars (sucrose) increased 
during the fall and were constant during winter with a idight increase toward 
spring. Starch began to disappear in early fall and constituted a very small 
portion of the root reserves in any variety after October. Digestion was most 
rapid in the hardy varieties. Analyses for starch in the spring showed no 
tendency toward reconversion of sugar to stardi. 

Analytical data provided no criteria by which the varieties could be ranked 
in order of hardiness as exhibited in field tests. Nonhardy varieties consis¬ 
tently exceeded the hardier ones in certain reserve fractions, whereas hardy 
varieties did not significantly surpass the nonhardy groups in any reserve 
fraction. The pectin and water-soluble gum fractions showed fluctuations 
among varieties that would not currently justify their use as indexes of hardi¬ 
ness of varieties. 

The positive correlation between reserves and hardiness within a variety 
(Grimm) and lad£ of correlation when comparing varieties is considered 
to support the protoplasm differentiation hypothesis of winter hardiness. This 
assumes as prerequisites to the dev^opment of winter hardiness both an avail¬ 
able reserve and a genetic ability to use these reserves in building a stable 
protoplasm. 

Barley varietal trials at East Lansing, J. W. Thaykb, Jb., and H. 0. Batheb 
(MicMgan 8ta. Quai'f. Bui., 19 (1936), Ro. 2, pp. 97-100, figs. 2). —^Wisconsin No. 
38 and Spartan barleys, both smooth awned, have been outstanding in station 
tests. Wisconsin No. 38 is the best commerciaUy available barley for sale 
for malt and also the highest yi^der, whereas Spartan finds its place as a 
pearling and feed barley. Spartan surpasses other varieties tested in its mudi 
stiffer straw and as a nurse crop for seedlngs of alfalfa, sweetclover, rod 
clover, and other forage crops. 
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Row competition and its relation to cotton varieties of unlike plant 
growth, N. I. Hancock Amer, 8oc. Agron., 28 (J936), No. 11, pp. 948- 

957, fig. 1 ).—^An attempt was made at the Teunossee Experiment Station to 
induce row competition by planting two cottons differing materially in mor¬ 
phological characters in different combinations of single-row plats (6() by 3 ft.) 
so that full and partly full expressions of their plant growth might be rello(*led 
upon each other. Each combination was in the trials 43 times during the 
years ld30-32, 1934. An effect from the unequal plant growlh was evident. 
As expected, the small, less vigorous Delfos 6102 between its own bor<ler rows 
yielded more than when planted between the tall, vigorous California Aoala. 
Likewise, the Acala, when placed between its own border rows had more 
competition and yielded less than when placed between Delfos. The extreme 
growth differences of these varieties also reacted the same way under the 
\arlable seasonal conditions. Plant competition in cotton would become an 
additive factor if the average were taken over a period of years. However, 
for a given season the degree of this effect was small and not significant 
in the Delfos combinations. Usually it was fairly large in the Acala combi¬ 
nations but of small significance. It is suggested that two-row plats be used 
for cotton varietal trials on soil of medium fertility. 

Registration of improved cotton varieties, I, H. B. Brown (Jour. Amer. 
8 oc. Agron., 28 (19S6), No. 12, pp. 1019, 1020 ).—Cotton varieties registered as 
improved varieties and assigned registration numbers include Deltapine, 
formerly known as D. & P. L. 11, originally a plant selection from a h.vbrid 
between a noncommercial hybrid and D. & P. L. 10; Ambassador, foruundy 
known as Stoneville-4, originally selected from Lone Star-Go; and Washing¬ 
ton, formerly known as Delfos-719, originally selected from Delfos 6102-324. 
Adaptations and characteristics are described briefiy. See also an earlier note 
(E. S. R., 74, p. 629), 

A report on the production of cotton in the Panhandle of Oklahoma, 
H. A. Daniel ([OkJahoma'] Panhandle 8ta., Panhandle But. 61 (1936), pp. 
13-16 ).—^Yields secured in variety trials with cotton, 1924-36, at Goodwoll are 
reviewed, supplementing an earlier report (E. S. R., ti2, p. 829). Since the 
annual yield of seed cotton averaged only 2021 lb. per acre during the period, 
cotton apparently cannot be grown economically in competition with wheat 
and sorghum in the southern high plains. Early frost and low temperature 
killed the plants before maturity in four different seasons during tlie period, 
indicating that the growing season at Goodwell is too cold and short for 
cotton production. Delfos 2 made the highest average yield, followed by 
Lightning Express and Oklahoma 44-11. 

Fertilizer placement for potatoes, B. liJ. Brown and G. A. Citmincjh (Amer. 
Potato Jour., 13 (1936), No. 10, pp. 269-2'l2 ).—^Fertilizer plaamient exi)eriments 
since 1931 (E. S. R., 73, p. 609), conducted cooperatively by the Maine, Michi¬ 
gan, New Jersey, New York, Ohio, and Virginia Truck Experiment Stations, 
the U. S. Department of Agriculture, and the Joint Committee on Fertilizer 
Application, consistently have indicated side placement to be best for potatoes 
in a number of important producing sections. Conclusions were that the 
placement of fertilizer in a narrow band at each side of the row about 2 in. 
away and on a level with or slightly below the seed piece should he a recom¬ 
mended practice. Potato planters with suitable fertilizer placement equipment 
are available, and many growers have adopted the side placement method of 
fertilizer application. 

A discussion of potato sprout emergence as related to fertilizer place¬ 
ment, G. V. 0. Houghland (Amer. Potato Jour., IS (1936), No. 12, pp. 343- 
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346 ).—^Emergence data recorded and field observations made in cooperative 
experiments indicated that slow emergence of sprouts may be expected where 
fertilizer is placed underneath or mixed with the soil in direct contact with the 
seed. On the other hand, when fertilizer was placed in bands each side of 
the seed piece early growth stimulation resulted in a more rapid emergence 
of sprouts. “By avoiding a method of fertilizer distrilmtion that tends to 
retard sprout emergence the grower will probably lessen the chances from 
Rhizoctonia injury, but by using side placement of fertilizer a combined 
advantage may be obtained resulting from the efficient use of the fertilizer 
applied coupled with early emergence.” 

Influence of commercial fertilizers on yields, grades, and net value of 
potatoes in Hood River Valley, Oregon, G. G. Beown {Oregon f^ta. Buh 
(1936)t pp. 29, figs. 2 ).—^The effects of commercial fertilizers varying in formula 
on yields and grades of potatoes and the effects of legume cover crops in the 
rotation on potato yields were' studied, 1920-B0, with the Netted Gem, Burbank, 
and Early Rose varieties grown on Parkdalo loam in cooperative tests. 

The heaviest yields of potatoes followed sw'eetclover, alfalfa, Hubam sweet- 
clover, vetch, or alsikc green manures, while lowest fields came after red 
clover. 

Fertilizers carrying a single nutrient element failed to produce economical 
yield increases over unfertilized plats, whereas uitrogeu-phosphorus fertilizers 
with or without potassium wore more effective. Yield increases over un¬ 
fertilized plats, following the use of about equal amounts of plant food per 
acre, w’ere not influenced significantly by variation in the nitrogen and 
phosphorus content The greater tonnage of IT. S. No. 1 potatoes from 
fertilized v. unfertilized plats was due to heavier yields rather tlian a major 
difference in respective grading i)ercentagcs. The highest a\erage percentage 
of No. 1 grade was associated wdth a relatively wide or intermediate nitrogen: 
phosphorus ratio. 

Whole seed (3 oz.) of Netted Gem decidedly outyiehled cut (halves of 3-oz. 
tubers) seed on both fertilized and unfertilized plats. 

In the nitrogen and phosphorus series, when the amounts of plant food 
applied w’cre 113, 239, 377, and 507 lb. of plant food per acre there were 
obtained 260, 201, 366, and 322 sacks of Netted Gem potatoes, an increase of 
68, ItO, 171, and 165 sacks over the unfertilized plats and an increase per 
100 lb. of plant foo<l applied of 60, 46, 45, and 32 sacks per acre. The 377-lb. 
rate, equivalent to 575 lb. of ammonium sulfate and 1,5211 lb. aup<»rphosphate, 
was most economical, costing $38.57, and the cost per sack of its yitdd increase 
did not exceed that from th(‘ 239-lb. rate. Net values per a('re of increased 
yields for the 113-, 2;>9-, and 377-lh. applications with potatoes at 75 ct. per 
sack wore from $39.66 to $90.06. The costs per sack of the increase with 
Netted Gems following alfalfa green manure, when an ai)plication of 63 lb. 
per acre of nitrogen and phosphorus was increased progressively by multiples 
of from 2 to 8, varied as follows: 6.2 ct., 13, 11.2, 17.3, 17, 20, 22, and 25 ct. 

Based on similar quantities of nitrogen-phosphorus plant food, fertilizers 
with additional potassium were less effective than nitrogcn-iffiosphorus ferti¬ 
lizers only in small applications, were more effective in intermediate applica¬ 
tions, and were similar to nitrogen or phosphorus alone in large applications. 
Equivalent quantities of nitrogen-phosphorus without potassium were much 
more effective than the total amount of plant food in a complete fertilizer 
on the basis of number of sacks increase per 100 lb. of nutrients used. The 
value of sulfur in nitrogen-phosphorus fertilizer combinations with or without 
potassium seemed to be established definitely. The value of potassium in sulfur- 
carrying fertilizers also was more positive than in nonsulfur fertilizers. 
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The effect of naphthalene on germination of paddy seed, C. Rajaseskhara 
Mudauar {Madras Agr. Jour., 2S (1936), No. 6 , pp. Varying quanti¬ 

ties of naphthalene did not affect the germinability of dry rice for 1 yr., but 
thereafter deterioration was evident. Varietal differences were apparent. Stor¬ 
age of rice varieties in gunny bags with naphthalene did not affect germination 
for 7 mo., but thereafter germination became prolonged. The growing embryo 
was not injured b> naphthalene left with the seeds soahed in Avater betore 
planting, but when seeds were subjected to naphthalene vapor after germination 
began the tender radicle and plumule were injured. 

A preliminary report of varietal differences in rapidity of germination 
in rice, C. L. Pan (Jour. Amer. 8 oc. Agron., 28 (1936), No. 12, pp. 085-989). —^In 
germination tests made of 84 varieties of rice, the number of days required for 
germination differed with varieties. The rices pertaining to Oryza sativa indica 
germinated much faster on the average than those belonging to the 0 . sativa 
japonica group. "Within the former group there was no significant association 
between time ot maturity and rapidity of germination. 

Comparative hardness of tasseled versus untasselcd canes, 0. E. Pember¬ 
ton (Hawaii. Planters^ Rec. ^Hawaii. Sugar Planters' 8ta\, 40 (1936), No. 4, 
pp. 315-317, fig. 1). —By means of a special instrument, unlassoled canes of nine 
sugarcane varieties were found to be harder than those which had arrowed. The 
stalks in any variety which sucker profusely after tasseling were not as soft as 
those of the same variety which suckered very weakly. The process of dying 
or disintegration after flowering becomes very greatly suspended in all parts 
of the stalks if side shoots are vigorous. The greater softness of the tasseled 
canes may explain the greater incidence of beetle borer infestation in some areas 
in Hawaii where certain varieties tassel very heavily. 

Effect of age upon the absorption of mineral nutrients by sugar cane 
under field conditions, A. Atres (Jour. Amer. 8 oc. Agron., 28 (1936), No. 11, 
pp. St 1 - 886 , figs. 10 ). —^The effect of age upon the percentage composition of the 
sugarcane plant and of the changing demands which the growing cane makes 
upon the soil for mineral nutrients was studied at the Hawaiian Sugar Planters* 
Experiment Station, 1933-84. The percentage compositions (mineral) of the 
leaves and of the stalk of the plant were influenced markedly by the plant's age, 
particularly during the early months of growth. Dry matter of dead cane 
leaves contains much lower concentrations of potassium and nitrogen than that 
of green leaves, this being attributed to the migration of these nutrients from 
the leaves back to the stalk before the leaves become phj^siologically inactive. 

The plant was found to take up potassium and silicon to the greatest extent, 
while nitrogen and phosphorus were absorbed in relatively moderate quantities. 
Of the nutrients studied, calcium and magnesium were absorbed in least amount. 
The absorption rate of the several mineral nutrients varied with the plant’s 
age, but not always in the same degree. For all elements studied, except silicon, 
it reached maximum values by the age of 8 mo., during which period about 10 
percent of the first year’s uptake of phosphorus and potassium and nearly 25 
percent of nitrogen occurred. After the age of 6 mo. with nitrogen and after 
about 10 mo. with calcium, magnesium, and potassium, the absorption rates 
diminished, whereas uptake of silicon and pho^horus continued, at essentially 
constant rates until the experiment ended at 14 mo. Potassium and nitrogen were 
absorbed less rapidly just after the acquirement of maximum quantities of these 
nutrients by the leaves. It appeared that absorption of nitrogen, potassium, 
and probably other nutrients by sugarcane is primarily a function of the age 
or stage of development of the plant and not of the growth rate. 

Pronounced differences were found in the distribution of the elements between 
the components of the crop, being most marked in phoi^horus and 
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The quantities of these nutrients in the stalk (at the final harvest) amounted 
to 60 and 16 percent, respectively, of the totals taken up. Examination of the 
distribution of potassium in the stalk suggested that as the moristematic tissues 
mature they lose potassium by upward migration. 

The influence of superphosphate and light lime applications alone and 
in combination on the composition of sweet clover, 11. E. IMyeus and W. H. 
Metzoes (Jour. Amcr. 8oc. Agron., 28 (1936), No. 12, pp. 076-0S4 )-—^Under condi¬ 
tions prevailing in eastern Kansas, ordinary applications of superphosphate alone 
or with a light application of lime did not increase consistently tlie percentage of 
phosphorus in sweetclover for the Kansas Experiment Station. Neither did 
light lime applications increase the calcium percentage in the plants. The 
variation in composition of the sweetclover from untreated plats in the different 
counties exceeded the variation in composition resulting from treatments in any 
one county. Large response from application of phosphorus or calcium tended 
to be associated with a smaller percentage of the corresponding element in the 
plant, and little or no response appeared to be associated with increased per¬ 
centages of tliese elements. Light lime applications showed a marked tendency 
to reduce the percentage of phosphorus and nitrogen in sweetclover. Super¬ 
phosphate tended to produce a lower calcium percentage in the idant, but was 
less consistent on the nitrogen. Supeii)hosphate plus lime was quite incon¬ 
sistent in its influence on the percentage composition of all the elements con¬ 
sidered. Effects of treatment tended to be greater and more consistent in the 
first-year crop than in the second. 

Timothy selection for improvement in quality of hay, M. W. Evans and 
J. B. Ely (Jour. Amer. 8oc. Agion., 28 (1936), No. 11, pp. 941-94'^).—^The grow¬ 
ing habits of the leaves on plants of three strains of timothy and of the relation 
of their condition to hay quality was studied in 1935 by the U. S. Department 
of Agriculture, cooperating with the Ohio Experiment Station. In the plats of 
both the early and the late selection, the leaves remain green longer than in plats 
of ordinary timothy. The number of days for the upper five leaves to emerge, 
remain green, and become dry averaged for the early strain 58, medium, common 
ordinary timothy 51.6, and the late strain 68.8 days. As the season advanced, 
the color reading of the hay from samples of all strains showed a constant 
decrease in hue, indicating the degree of greenness in the gi*ades of hay and in 
its protein content. Tliese values, correlated with the number of green letives 
on the stems, were generally higher for the late selection than for the early 
selection or ordinary timothy. See also an earlier note (E. S. B., 76, p. 023). 

Begistration of improved wheat varieties, X, J. A. Clabk (Jour, Atner. 
8 oc. Agron., 28 (1936), No. 12, pp. 1017,1018). —^Varieties of wheat approved for 
registration (E. S. R., 74, p. 032) in 1936 included liamona, derived from Hard 
Federation x Bunyip, and Erect, derived from Dicklow X Hard Federation. 
Records of performances and brief descriptions are ghen. 

Wheat varieties in Washington in 1934, E. F. Gaines and E. G. Schafer 
(WaBhmgtou 8ta. Bui. 338 (1936), pp. 24, figs* 3).—^The 1934 survey of wheat 
varieties (B. S. R., 66, p. 32), made in cooperation with the U. S. Department 
of Agriculture, indicated a normal ratio of about 60 percent winter wheat to 40 
percent spring wheat, and that fewer varieties than formerly were being grown. 
Production percentages by classes inclnded hard red spring Marquis 1 percent; 
hard red winter Turkey 21, Rldit 8.2, and Kanred 0.2; soft red winter Triplet 
5.7, Red Russian 0.6, Jones Fife 0.4, and Hybrid 123 0.1; hard white Baart 19.9, 
Bluestem 1.8, and Hard Federation 0.1; soft while Federation 13.5, Forlyfold 
3.1, and Thompson 0.7; and white club Albit 20.7, Hybrid 128 1.3, and Jenkin 
0.2 percent. Bed wheats comprised 37.2 percent and white wheats 61.3 perc^t 
of the total; hard wheats 52.3 percent and soft wheats 46.3 percent. The adapts- 
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lion of the six leading varieties are noted briefly and their distribution areas 
indicated on outline maps. Farmers evidently were coneontraling increasingly 
on the tested and recommended superior varieties. Indications were that iC the 
current trend continues the 30 varieties listed as grown in 1034 in a few years 
would be reduced to Turkey, Ridit, Baart, Albit, Hyinar, and Federation. 

Handbook of Canadian spring wheat varieties, L. II. Nkwman, J. G. C. 
Fbaser, and A. G. O. Whitfssfde {Canada Dept. A//r. Pub, 538 pp. 5U 

figs. 45). —^Tlie origin, description and illustration, milling and baking qualities, 
status and distribution, together with a determinative key, are gi\en tor 37 
varieties of spring wheat grown in Canada. 

Studies on the refractive indices of expressed juice in wlieat seedlings, 
K. Ebiko {Jmir. Amer. 8oc. Agron., 28 {1936), No. 11, pp. SS7-300).—The re¬ 
fractive indices of expressed juice as a idiysicochemical character of wheat 
f-eedlings were determined on eight winter and six spring wheats at the Sakhalin 
(Kamfuto, Japan) Central Experiment Station. 

Tile refractive indices of the winter varieties exceeded those of the spring 
wheals on an average when the plants were exposed to low temperature 
conditions before measurement. In comparisons between throe temperature cul¬ 
tures—20®-32°, and C., rei 4 )ectively—the greater refracthe index 

occurred with the lower temperature, indicating the great effect of environ¬ 
mental factors. Tlie hardy varieties had greater refractive indices, in general, 
than the nonhardy sorts under hardened conditions. Greater refractive indices 
were always observed in the juice from unfrozen plants as compared with frozen 
plants. Within the limits of the experiment, an accurate correlation was not 
observed between the content of total solids in expressed juice estimated by the 
refractometer and the monosaccharide content in seedling tissues obtained by 
chemical analysis. 

[Seedi investigations] {New York State Sta. Rpt. 1936, pp. 85, 80, 37).—^Tiie 
quality of agricultural seeds sold in New York, as revealed by oflicial tests, is 
described, with brief observations from studies of viability of fescue seed and 
seed wheat, a drill survey of winter wheat (E. S. B., 76, p. 330), and further 
studies of the physiology of seed germination. 

[Report of Canadian Seed Growers* Association, 1935-30J {Canad. Seed 
Growers' Assoc. Ann. Rpt. 1935-36, pp. [/J+ifd, figs. /J).—A rei)ort of the 
acti\ities of the association during 1935-30 and of its annual meeting July 9-11, 
1936. Papers of interest to agronomists iu<*lude The Oj’igiii and I)(*velopment of 
the Canadian Seed Growers’ Association, by L. II. Nc»wmun (pp. 46-59); The 
Work of the Canadian Seed Growers’ Association: Its Objective and l*lan of 
Operation, by R. Suininerby (pp. 00-64); The Use of BegisU^red Seed in the 
Scheme of Canadian Agriculture, by H. G. L. Strange (pp. 65-70); The l’re.scnt 
Policy of Begistratiou of the Several Groups of Crops (pp. 71-74) and The 
Value of Standard Seed Stocks in Boot Seed Production (pp. 95-99), both 
by W. T. G. Wiener; The Use of Registered Seed, by W. J. W. Lennox (pp. 75- 
77); The Rudiments of Pollination and Fertilization of Farm Crops, by W. H. 
Wright (pp. 78-82); An Analysis of Some Varieties of Oats Grown in Nova 
Scotia, by K. Cox (pp. 83-89); and Boot Seed Production, by L. 0. Raymond 
(pp. 90-94). 

The spurge nettle, B. T. Stewabt, B. G. Beeves, and L. G. Jones {Jour. 
Amer. Soc. Agron., 28 {1936), No. 11, pp. 907-913, figs. 4). —Spurge nettle 
{Jatropha texana), under study at the Texas Experiment Station and charac¬ 
terized by an enormous root and relatively small aerial parts, normally grows 
on very poor sandy soils and .seems to be affected little by drought and remains 
green when other plants wither and die. Preliminary experiments on its control 
by chemicals and smothering are reported. 
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[Horticultural investigations by the Bureau of Plant Industry] (17. 
Dept, Agi\, Bar, Plant Indus, Rpt,, 1936, pp, 5, 6 , 10, 11, 12, 13, i'/).—Among 
studies, the progress oC which are discussed, are those dealing with the growing 
and harvesting of pyrethrum and Cracva virginiana; the eompositiou of hops 
as related to maturity and environment; the breeding of hops resistant to 
mildew; the breeding of peaches and grapes; development of nematotle-resistant 
grape stocks; the irrigation of lemons; propagation, i»runiiig, and tree thin¬ 
ning of pecans; the brei'ding of almonds, lettuce, beans, tomatoes, and musk- 
melons; rootstocks for roses; and the testing of rubber-producing plants such 
as Asclepias, 

[Horticultural studies by the Arkansas Station] (Arkansas Sia, Bill. 337 
(1936), pp. 50-53, 5Ji-58), —^Included are brief notes on the comparative rate of 
pollen tube growth in selfed and crossed apple flowers, elTects of pistil and 
ovary extracts on the growth of pollen tubes, and factors causing sterility in 
the Stayman Winesap apple, all by J. R. Cooper; growth and fruiting of the 
tomato, by V. M. Watts; fertilizers for the peach, by Oooi)er; and for vegetables, 
by Cooper and Watts; effect of soil conditions such as texture and reaction 
and of plant vigor on the composition and character of stra\vberry fruits, and 
effect of fertilizer ingredients on the growtli of the strawberry, both by Cooi»er; 
effect of soil acidity on production of vegetables, by Watts and Cooper; pruning 
of apples, by C’ooper; breeding of tomatoes for disease resistance, and variety 
testing of peas, both by Watts; factors influencing the uneven ripening of 
grapes, effe<.*t of rootstock on growth and fruiting of American grapes, and test¬ 
ing of new fmits, all by J. B. Vaile. 

[Horticultural studies by the Delaware Station] (Delaware Bta. Bui 203 
(1936), pp, 35-37).—^Information is given relative to the following studies: 
The relation of curcullo injury to the premature dropping of apples and peaches, 
by L. B. Detjen and L. H. Strubinger; and normal variation in growth of apple 
trees upon own and seedling roots, by F. S. Lagass^. 

[Horticultural investigations by the Micliigan Station] (Michigan 8ta, 
[Bi&n.\ Rpt. 1935-36, pp, 22, 39, 40, 4^s 43). —^Araong studies, the progi*oss of 
which is briefly noted, are those dealing with protective coatings for nursery 
stock, fruits, and vegetables; calcium cyanamide as an orchard fertilizer; sod 
culture for sour cherries; characteristics of good orchard soils and sites; and 
the breeding of now greenhouse tomatoes. 

[Horticultural investigations by the Missouri Station] (Missouri 8ta. 
Bui. 370 (1036), pp. 63-67, 68, 69), —Information is presented on studies relating 
to the effect of length of day upon reproduction in horticultural plants, ami 
upon apple pollination, both by A, B. Murneek; a comparison of cyanamide, 
sulfate of ammonia, and nitrate of soda as fertilizers for apple trees, by Mur¬ 
neek and G. B. Smith; unbalanced fertilization of fruit trees, by IVIuriieck and 
B. J. Gildehaus; the use of fertilizers on strawberries, by Murneek and J. H. 
Long; the nutritional requirements of the grape, by H. G. Swartwout; varieties 
of watermelons, by R. A. Schroeder; stimulation of lateral buds on plants, 
by C. G. Vinson and F. Horsfall, Jr.; yellows-resistant cabbage varieties, by 
Swartwout and Schroeder; and wilt-resistant tomato varieties, and fruit setting 
in midwinter tomatoes, both by Schroeder. 

[Vegetable crop investigations by the New York State Station] (New 
York State Sta. Rpt, 1936, pp. 38, 88-92). —Included in this progress report is 
information on the following studies: Effect of time of fruit set and harvest 
on pumpkins and squashes; placement of fertilizer for peas, beans, tomatoes, 
127997—37-i 
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and cabbage; residual effect of fertilizer on subsequent crop of peas; compari¬ 
son of different kinds of fertilizer; fertilization of spinach; breeding of squash, 
muskmelons, and tomatoes; and varietal description and classification of 
vegetables. 

Vegetable fertilizers in Arizona, M. F. Wharton (Amcr. jSfoc. Uort. fife?. 
Proa, 53 (1935), pp. 553-554).—Exi)eriments conducted by the Arizona Experi¬ 
ment Station on an irrigated soil at Mesa which is chiiracterized by high 
nitrates, high potassium, iiud low phosphates showed definitely the need of 
applying nitrogen and phosphorus. The need for N was explained by the fact 
that under irrigation nitrates moved up and out of the root zone by capillary 
movement and evaporation. Deep-rooted crops, such as carrots, turnips, and 
beets, obtain a suflacient supply of N from the soil. In the case of head let¬ 
tuce, there was found a well defined correlation between mature head weight 
and the phosphate content of the soil. Where available phosphate was greater 
than 10 p. p. m. there was little rebponse to applications. The use of slowly 
available sources of N promoted desirable color and texture in lettuce. 

Nitrate requirements of truck crops on newly cleared land, L. M. Wark 
(Amer, fifoc. Hort, fifei. Proc., 32 (1935), pp. 555-555).—Observing that despite 
liberal applications of phosphorus eroi> yields were extremely low on freshly 
cleared land at the Gulf Coast Substation, Fairhope, unless excessively large 
amounts of quickly available nitrogen were applied, greenhouse and labora¬ 
tory studies were conducted by the Alabama Experiment Station to determine 
the causes. Much larger fields were obtained in the second year from non- 
and low-nitrogen treatments, and this improvement was even evident with 
late-maturing and late-season crops in the first year. Nitrate determinations 
of the soil of the nonnitrogou unplanted plats showed in the first season a 
complete disappearance after the first 2 weeks with a reappearance in very 
small amounts about 4 weeks later. Under the same conditions in the second 
year nitrates increased steadily for 3 mo., reaching an amount five times the 
original. The author suggests the probability that there is a “tieing up’* of 
soil nitrates in fresh soil by bacteria the growth of which is encouraged by 
the large amount of organic matter present Applications of nitrate in amounts 
sufficient to supply both the bacteria and the crop permit the successful crop¬ 
ping of freshly cleared soils. 

Experiences with rapid chemical tests for the determination of nutrient 
deficiencies in vegetable crops, R. D. Oabolus (Amer. fifoc. Hort. Sd. Proc., 
32 (1935), pp. 575-5f8S).—Stating that fairly successful results have been 
secured by the Virginia Truck Exi)eriment Station by testing tlie extracted 
sap of the stem and petiole of 19 crop plants for nitrate nitrogen, phosphate 
phosphorus, magnesia, potassium, and, to a lesser extent, for calcium oxide 
and ammonia, the author presents the results of tests for nitrate nitrogen, 
phosphate phosphorus, potassium oxide, and magnesium oxide conducted with 
coUards, black cowpeas, and tomatoes grown in the greenhouse on four soils 
known to be deficient in N, r, K, and Mg, respectively. The plants in the 
N-deficient soil were extremely high in phosphate P and high in E. limiting 
the P supply resulted in a marked increment in nitrate N and a great decline 
in phosphate P. E deficiency resulted in a low E content and a slightly higher 
nitrate content Mg deficiency resulted in low magnesia, rather low nitrate, 
and low phosphate P, and usually an increased E content 

Analyses of cabbage grown in the open showed a correlation between the 
magnesia content of the soil and that of the plants. Rapid chemical tests showed 
a correlation between low E content in rhubarb petioles and the browning of 
the leaf edges. Manganese deficiency of the soil was exhibited in lowered con- 
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tent in the plant. In the case of sweetpotatoes, applications of N fertilizer had 
little effect on the total N in the tissues of the stems but did increase the 
nitrate N in the sap. The value and limitations of the rapid chemical method 
are discussed. 

Effect of previous cold storage on the respiration of vegetables at higher 
temperatures, 0. O. Applbman and C. L. Smith (Jovr. Agr. Res, [XJ. 8,\, 53 
(1936), Ro, 8, pp. 557-^80, figs, 15), —^Information is presented on the results 
of studies by the Maryland Experiment Station on the respiratory response of 
various vegetables and the dahlia placed at 22® C. following storage for various 
periods at 2.5®. The respiratory intensity varied greatly in the different species 
immediately after harvest. In the ease of carrots, beets, and turnips, the 
respiration rate declined steadily until the end of the respiration period, while 
in the potato, sweetpotato, parsnip, onion, and dahlia re^iration declined 
rapidly at first, then more slowly until it began to fluctuate around a fairly 
constant average rate for the i*emainder of the period. The effect of cold 
storage on the initial respiration rate at higher temperatures varied with the 
different species, being very pronounced in potatoes but not detectable in carrots. 
Vegetables with a relative high percentage of starch and in which thei'e 
was a rapid shifting of the carbohydiate equilibrium with temperature changes 
were the ones that showed the greatest increase in the initial respiratory rate 
when transferred from low to high temperature. There was no direct corre¬ 
lation between the content of either total or reducing sugars and the respiration 
rate in the vegetables studied. The authors state the sugar that accumulates 
in the starchy vegetables at low temperatures is not responsible for the initial 
respiration on transfer to warmer environments. 

Loss of weight from celery during marketing as influenced by wrapping, 
trimming, temperature, and humidity, P. Work (Amer. 8oo. Sort, 8ci, Proo,, 
32 (1935), pp. 569-578, figs, .J).—Experiments conducted by Cornell University 
upon the relationship of various factors, such as temperature, relative humidity, 
wrappers, and trimming of stalks, on the retention of weight and attractive 
appearance during the marketing period ^owed very clearly that low tem¬ 
perature and high relative humidity arc essential to the good keeping of 
celery. Wrapping and trimming were especially important under open display 
conditions such as prevail in the ordinary market. Waxed paper retarded losses 
more than did parchment paper when the bunches were isolated and in the 
open. It was observed that the decline in salability fairly closely accompanied 
weight losses. 

Xitrogen nutrition and chemical composition in relation to growth and 
fruiting of the cucumber plant, R. B, DmanoRN ([New YorJc'l Cornell 8ta, 
Mem, 192 (1936), pp, 26, pi, 1, figs, 2).—Using a strain of White Spine cucumber 
which had been selfed and selected for nine generations at the University of 
Illinois, plants grown under high and low planes of nitrogen nutrition and 
treated differently with respect to defloration and fruit removal were ob¬ 
served as to growth and fruiting and the content of various nitrogen and 
carbohydrate materials. 

Plants receiving a low supply of N grew more slowly and produced fewer 
and smaller ftuits than did plants with abundant N. It was observed that in 
both the high and low N groups plants allowed to produce fmit had a higher 
rate of vegetative extension for a period of 10 to 14 days after pollination than 
did deflorated plants in the same groups. After the initial period of stimulation, 
the presence of growing fruits had a depressing effect on growth, particularly 
the vegetative portions. However, when the entire plant was considered, 
fruiting plants produced more green or dry wei^t than did deflorated plants, 
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indicating a higher rate of metabolic activity and a more rapid synthesis and 
storage of food. 

From the compositional standpoint, high N plants in general had a higher 
percentage content of all forms of N than did comparable low N plants. Fruit¬ 
ing plants contained higher percentages of lipoid, residual, and total N and lower 
percentages of nitrate, amino, and amide N than did deflorated plants. Ap¬ 
parently in deflorated plants there was a less rapid absorption of nitrates 
and a more rapid rate of conversion in the formation of amino and amide N. 
The utilization of amino and amide N was apparently impeded in the absence of 
fruits. 

Low N plants, in general, had higher percentages of carbohydrates than did 
hi^ N plants, apparently because of the lower rate of utilization. Fruit bearing 
plants were found to have a lower percentage of carbohydrates than deflorated 
plants. 

Summing up the studies, the author states that the results support the find¬ 
ings of Nightingale (E. S. R., 57, p. 216), but that there was no evidence that 
changes in composition are the cause of changes in growth habits. It is con¬ 
sidered possible, on the other hand, that changes in the type of growth may 
initiate changes in chemical composition. Incidentally, plants with a high N 
supply produced more pistillate and fewer staminatc flowers than did the low 
N plates. A relatively high level of N nuti-ition was necessary for the produc¬ 
tion of well shaped and well colored fruits. 

Movement of salt (alkali) in lettuce beds under irrigation, IVI. F. WHAXt- 
TON and W. T. McGeobge {Amcr, 8oc. Hort 8cL Proc,, S2 pp. 548-551, 

4).—Analyses of samples of soil collected by the Arizona Experiment Sta¬ 
tion from an area on the experimental farm at Mesa, typical of that used for 
lettuce production, showed that during the culture of lettuce on raised beds 
under irrigation there is a considerable movement and accumulation of soluble 
salts, such as nitrates, chlorides, and sulfates of alkali and alkaline earth 
bases in the beds. The rate and amount of salt movement was correlated with 
bed type and quality and quantity of irrigation water. The greatest salt 
accumulation occurred in the center of convex beds. The subsoil beneath the 
beds had a higher salt content than the surface soil of the furrows. Potassium 
moved as other salts hut more slowly. Phosi)hate movement was negligible. 

Retarding effect of hardening on yield and earliness of tomatoes, A. M. 
POBTEE (Amer, 8oc, Sort. 8ci. Proo., 82 (1035), pp. 542-^544). —^Hardening of 
tomato plants for 10 days in a cold frame was found by the Connecticut 
State College to redxice the early yield of marketable fruits. Hardening In¬ 
creased the total yield for the entire growing season but not sufficiently to 
increase profitable retnrn.s over the nonhardened plants. 

Storage losses in canning tomatoes, F. C. Gaylord and J. If. MacGillivray 
(Amer. 8oc. Sort. 8ci. Proc., 82 (1985)^ pp. 545-547)- —^Working in cooperation 
with commercial canning factories, thei Indiana Experiment Station found that 
the loss in weight of tomatoes in the interim between harvesting and process¬ 
ing is proportional to the duration of the period held. Loss was greater in 
the sun than in the shade. The higher the grade the lower the weight loss. 
Storage resulted in an increase in culls, a decrease in No. 2, and usually a 
decrease in No. 1 fruits. With long periods of storage the detrimental effects 
were more marked in the sun than in the shade. With respect to yield and 
color of pulp, about 40 hr. of delay between picking and processing resulted in 
a significant loss in weight and decrease in quality and yield of pulp without 
any improvement in color. 

Further studies on the occurrence of cracks in tomato fruits, W. A. 
Fraziee (Amer. 8oc. Sort. 8ci. Proc., 82 (1035), pp. 585-541, fiff- 1)- —CJontinu- 
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iBg iiiTestigatioiis on the cracking of lomato fruits (B. S. R., 73, p. 475), it was 
noted that cracking was more severe on plants pruned to a single stem than 
on nonpruned plants. Removal of two-thirds of the leaves from the pruned 
plants resulted in a decided reduction in cracking as comiiared with pruned 
untreated plants. None of the three principal fertilizer elements, N, P, or K, 
even when applied liberally had any appreciable effect on cracking. The author 
suggests that the two typos of cracking, namely, radial and concentric, may have 
different causes. Since leaf removal caused no appreciable difference in winter 
content or carbohydrate composition, the author suggests the possibility that 
smaller size of fruit on the defoliated plants may have been a factor. 

Fruit varieties for Missouri, T. J. Talbert (Missouri St a. Bui. 371 (1936)^ 
pp. 56). —In connection with lists of desirable tree and bush fruits for com¬ 
mercial and homo planting, the author presents information on the origin of 
new varieties by seed and by mutation, pollination requirements, soil prefer¬ 
ences, and general trends in the improvement of existing varieties. 

[Pomological investigations by the New York State Station] (New York 
State Sta. Rpt. 1936^ pp. 63-84) •—^Progress statements are presented upon 
studies dealing with varieties of fruits; breeding of fruits, particularly the 
pear, cherry, poach, apple, grape, and raspberry; orchard management; winter 
injury to fruit trees; nutritional requirements of orchard and small fruits; 
orchard cover crops; relation of the nutritional status of the tree to disease 
and spray reactions; propagation of the quince; the adaptability of the Mailing 
rootstocks; lop working young apple trees; rootstocks for cherries and plums; 
stock and scion relationships to winter injury; handling of dormant nursery 
stock; germination of fruit seeds; value of Pyrus hctnlacfoUa as a stock for 
pears; artificial culture of fruit tree embryos; vascular anatomy of the apple; 
fruit development as influenced by killing the embryo; fertilization, pmning, 
and breeding of grapes; taxonomy and breeding of cucurbits; metaxenia in 
the apple; chromosomal structure in the apple and grape; viability of fruit 
pollen; and variety and cultural trials with hops. 

Root systems of some apple cions, F. B. Lincoln (Amer. Soc. Sort. Set. 
Proc., 32 (1035) j pp. 323-328, figs. 5).—Photographic reproductions are presented 
of the root systems of the following 3-year-old self-rooted apple trees produced 
at the University of Maryland by trench layering: King, Tjilman, Baldwin, 
Northern Spy, Jonathan, Henry Olay, Bod Rome, Potter, Delicious, Oano, 
Duchess, Red Graveiisteiii, Hume, Early McIntosh, McIntosh, Koetosh, Crimson 
Beauty, Ferry, Slayman, and York Imperial. 

Growth study of the apricot fruit [I], 11, O. Litxeland (Amer. Soc. Sort. 
Sci. Proc., 27 (1030), pp. 237-245, figs. 2; 32 (1035), pp. 260-270, figs. 7).— 
Measurements at the California Bxi)erimeut Station, Davis, of the developing 
fruits of the Royal apricot, led to the following deductions in part 1: 

Whether measured on a fresh- or dry-weight basis, the flesh, endocarp, and 
kernel do not develop simultaneously. On a green-weight basis, the kernel and 
endocail) make their major increase relatively early, while tlie flesh makes its 
increase considerably later. With reference to total solids, the endocarp makes 
very little gain during the first month, increases rapidly during the second 
month, and shows no gain in the last month. On the other hand, the kernels 
make little gain in total solids during the first two months but thereafter 
continue to gain until harvest. The flesh makes its greatest increment in dry 
matter during the final month of development of the fruit 

Continuing the study, the author found again three well-defined x>eriods of 
growth in the apricot fruit. To determine the effect of temperature on perio¬ 
dicity, a limb of a Blenheim apricot tree was enclosed in a celloglass structure 
in which supplemental heat was supplied at night with electric plates. The 
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acceleratiou of growth during the early season in the heated shelter was strik¬ 
ing, abbreviating the first growth period by about 22 days. No reduction oc¬ 
curred in the length of the second period in the shelter. The results suggest 
that the theory set forth by other investigators that growth processes else¬ 
where in the tree may control periodic development of the fruit is untenable. 
Fruit in the heated chamber exhibited periodicity but dislinetly nonsynehronous 
with unprotected fruit of the same tree. It is considered likely that tempera¬ 
ture influences are the determinants which produce synchronism in growth. 
Shoot growth in the shelter was also advanced by the higher night temperatures. 
The period of TnaviirinTYi shoot extension was not coincident with the period 
of minimum fruit enlargement, suggesting no dominance of vegetative growth 
over fruit enlargement. While the development of the various con¬ 
stituents was advanced in the fruits under shelter, the same orderly sequence 
was maintained as in the outside fruits. Heat units and base teini)eralures 
are calculated for the various periods of growth in the Blenheim ai>rieot. 

Observations on fruit setting in the cherry in 19B6, J. 0. Khejvteb (Michir 
gm 8ta, Quart. BuL, 19 (19SC>), No. 2, np. 94-96 ).—^Poor sotting of tlie Montmo¬ 
rency and other sour oherrios in the summer of 1036 was found to be asso¬ 
ciated with unfavorable weather conditions during the pollination period. In 
southern Michigan, abnormally high temperatures rushed the flowers through 
their development and nectar flow was limited by the low humidity. In north¬ 
ern Michigan, flowers opened after the hot period but the temperature was so 
low as to depress nectar secretion and bee flight. Observations show that 
where abundant strong colonies of bees were present there were better than 
average sets of cherries. Nectar secretion took place largely in the tempera¬ 
ture range from 65® to 76® F. The sweet cherry, blooming earlier than the 
sour, encountered more favorable pollination weather. 

Influence of irrigation upon important small fruits, W. S. Bbown (Oregon 
8ta. Bra. S47 (1936), pp. 37, figs. 3).—Presenting the results of a 10-yr. study 
on the irrigation of small fruits, the Ettersburg 121 strawberry failed to re¬ 
spond to irrigation and showed a loss in both yield and net income. Irrigation 
resulted in average gains in the yi^d of the Evergreen blackberry, loganberries, 
strawberries, red raspberries, and black raspberries of 36.3, 58 4, 01.5, 58.4, and 
110.5 percent, respectively. Results with black and red raspberries were also 
discussed in an earlier bulletin (E. S. B., 66, p. 740). 

In the case of the Evergreen blackberry, both the acid and sugar content of 
the nonirrigated berries were slightly higher than in irrigated fruits but the 
differences were not sufficient to be noticeable to the taste. Analyses of logan¬ 
berries showed no significant differences in acid or sugar content that could 
be attributed to irrigation. Strawberry irrigation resulted in no noticeable 
changes in acid content, but in the Marshall and Corvallis varielies sugar was 
slightly greater in the nonirrigated berries and the ^e^o^se was true in the 
Narcissa strawberry. 

Drip tests of Evergreen blackberries showed no material difTerenee in the 
holding-up qualities due to irrigation. In loganberries, there was a slightly 
higher percentage of solids in the irrigated fruits but the difference was not 
enough to affect the apjiearance of the canned product In strawberries, drip 
tests showed no material difference in the solids that could be related to irri¬ 
gation. In the three fruits. Evergreen blackberry, loganberry, and strawberry, 
irrigation resulted in a more attractive fresh fruit, that is, brighter in color 
and firmer in appearance. 

The economic results of irrigation were directly related to price per pound 
in the Evergreen blackberry. The highest net profit was obtained in 1900 when 
heavy yields were coupled with good prices. In 1932| with very low prices 
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and liea^ y yi^ds, the net losses wore large. In the loganberry, type of pruning 
l)ro\ed an imx)ortant factor in oooiiomic rohults. Under irrigation full length 
canes yielded a Mibstaiitially larger gi'oss income than did short pniiied canes. 
All sU*awherries except Ett(M*sbiirg 121 showinl a prolit from irrigation for each 
year. Black raspberries, on tlie average, failed to be prolilable with or with¬ 
out irrigation. Red rasiiberries returned a substantial prolit from irrigation 
in years of good prices. 

Inheritaucc in blackberries, T. H. Oi>l.vnd and A. E. Stene (Amer, 8oc. 
Eort, Sci, 1*100,^ 32 (1035)y pp. 42S-426 ).—In this preliminary report on an 
investigation at the Rhode Island Experiment Station designed primarily to 
study the iuheritauee of thorniuess and habits of growth, the authors state that 
the Mayes Thornless and Santa Rosa were the only thornless varieties found 
and that these two are to be used largely in the breeding w'ork. The best 
method of germinaling blackberry seed was to store for 3 mo. at 33"-35* F. 
and sow in late September. Tabulated data are xiresentcd on the results of 
cross- and self-pollinations through 1935. The results suggest that thornlcs.s- 
ness is heritable, and in one cross it aiipeared dominant. Trailing habit of 
growth was apparently dominant o\cr upright. 

The inheritance of suckering and tip layering in purple raspberry 
seedlings, A. S. Oolky (A7)ier, Soc. llort. 8ci Proc.y 32 (1035), pp, 427-4^9 ).— 
Observations at the Illinois Experiment Station on five groups of purple rasp¬ 
berries, deri\ed by crossing Quillen with (loldeu Queen, Latham, June, Star¬ 
light, and Ranere, showed one group, namely, Quillen X Ranere, to fail to 
proptigato by both suckers and tip layers. Quillen is bcllc\ed homozygous for 
tip layering because no suckering \cas found iu 579 seedlings obtained by 
self-pollination. Kinco about 25 percent of tlie plants of the Golden Queen, 
Latham, and Starlight crosses suckcred, the possibility is suggested of a simple 
mouobybrid character. Quillen X June yielded only 7 percent suckering plants. 
The absence of suckers in the Quillen X Ranere group suggests that absence 
is apparently dominant over presence of suckers. Suckering has the advantage 
that a greater number of plants can be proixigated in a brief period. 

The moisture content of strawberries as influenced by growing condi¬ 
tions, G. ]M. DAiuiow and (». F. Watj )0 (Amcr, 8oc, Eort. 8ci. Proc., $2 (1935), 
pp. 3,93-396').—Records taken by the U. S. Department of Agriculture over a 
3-yr. period on the dry weight of the fruits of many diffenuit %{irietles of 
strawb(u*ries grown without irrigation showed a range between a minimum of 
4.9 percent iu the first i)ickiug of tlie scH^dliug U. D, A. No. 052 iu 1929 to a 
maximum of 13 x)orceut lii 1929. The nuiximum was also recorded in the last 
harvest of Blalauuore in 1J>30. l>ry weight i)orceutage in general iiK*reased 
wilh the advancing season in all 3 yr. ITIie several varielies maintained tlieir 
relative positions rather c'ousistenily during the 3 yr. In any variety large 
berries hud a lower i)ercentage of dx'y weight than did small berries. Heavy 
ai>ijlications of nitrogen under conditions of ample but not ex<'es.sive soil 
moisture ax)l)eared to result in lower dry weight. 

Some effects of nitrogen fertilizer and irrigation on the growth and 
blossoming of the Howard 17 strawberry, E. W. Gkevb (Atner. 8ov. E&t'i. 
Sci. Proc., 32 (1935), pp. 397-400 ).—^A total of 450 lb. of nitrate of soda was 
applied iu equal applications on Jmic 5, July 12, aud August 20 to Howard 17 
strawberries set in tlic field on A])ril 21. In addition, supplemental irrigation 
was provided to part of the fertilized area and to i>art of the nouuitrated 
controls. The runner idunts were placed in a double row wilh two series on 
each side of the i>arent. Nitrogen had a dex)res.slng effect on the number of 
runners formed and also ai)par<mlly on the nuiubt^r of leaves i>er plant The 
plants re<‘eivlng no nitrogen aud uo irrigation produced longer runners than 
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the nitrated plants. The fewer number of leaves on the nitrogen plats was 
reflected in the results of ch(»mical analyses of plants collected in September 
and October, the data showing higher carbohydrate-nitrogeii ratios in the 
uo-nitrogeu groups. The generally slight effects of irrigation in th(» experiment 
are believed clue to the heavy rainfall during the hittc^r part of the growing 
season. 

Rffects of late siiiiniier and fall ai>plieatioii.s of nitrogen on fruit produc¬ 
tion in the strawberry, It. A. Van I&Iisteb (Amc7\ Hoc. IloH. Hci. Proc., 
U0Sr))t pp. iOi-JiOJf ).—Studies at the Massachusetts Experiment Station of the 
effects of nitrogen on the fertility of the Howard 17 strawberry showed in 
general little indication that summer and autumn nitrogen applications were 
either significantly henefleial or harmful under the conditions, wliich included 
ample i)hosphonis and potassium and a soil of natural medium fertility. 

Hunch grapes in not*th Georgia, J. B. Bailey (Gcot'gia Hta. Cin\ 112 (A9,i7), 
pp. 4). —^In connection with general varietal, cultural, and pruning information, 
tabulated analyses are presented on total solids and titralable acidity in the 
juices of several varieties of northern or bunch grapes. 

A giant niacadamia nut, O. B. Pembebton (Ifaioaii. Planters* Rec. [Hawaii. 
Hugar Planters* Sta.], 40 (1036), No. 4, PP- 303-306, figs. 2).—A brief account 
is presented of the discovery in northern Queensland, Australia,of a single tree 
of Macadamia whclani Bail., bearing very large edible nuts. The first impor¬ 
tation of these nuts to Hawaii failed to germinate, due apparently to imma¬ 
turity at tlie time of collection. 

Culture of tung-oil trees in Louisiana, «T. G. Mu^leb and W. 1). Kimbbouqh 
(Louisiana Bta. Circ. 11 (1936)^ pp- 4)- —^This contains general information 
on culture, propagation, harvesting, protc'c^tion from pests, and utilization. 

Some recommended bulbs, shrubs and trees for the Panhandle of 
Oklahoma, H. J. Thomson ([ObZahoma] Panhandle Hta., Panhandle Bui. 61 
(1936), pp, S-12). —^Varieties and species of ornamentals that have proved 
desirable for planting in western Oklahoma are discussed, witli brief cultural 
suggestions, notes on comparative hardiness, etc. 

Farmstead shelterhelts (£7. H. Dept. Agr., Bur. Plant Indus, Rpt., 1936, 
p. 7).—The results are very briefly summarized of leasts of various tree species 
under the trying conditions of the northern Great Plains. 

Adding to the attractiveness and comfort of the ranch home (Montana 
Hta. Rpt. 1935, pp, 46-53, fig, 1), —General inforiuatiou is i)reseuit»(l on the 
establishment of sheltorbelts, winter x>rot(H*ti()u of reel raspberries, cullure aial 
mainleuanee of tlie vegetable garden, and temperature riMpiireiiwuits for celery, 
cabbage, onions, and other crop plants. 

FORESTRY 

Research [by the Forest Service, 1936J, F. A. Siuox (U. H, Dept. Agr., 
Forest 8erv. Bpt, 1936, pp, 45-51), —Results are briefly noted from compara¬ 
tive studios of naturally sown and transplanted seedlings; screen protection 
of seeds against rodents; reproduction following clear cutting, and disturbance 
of the forest floor; selection types of cutting; stimulation of root production; 
reclamation of aspen areas; production of hybrid imies; budding, grafting, and 
breeding pines; fire resistance of individual species; conservation methods in 
naval stores production; cost-of-produetioii range studies; range maiiagomeut; 
influence of growth conditions on wood quality; minimum sizes of trees eco¬ 
nomical to cut; chemical seasoning of wood; producing a wood plastic; pulp 
and paper problems; economic studios of timber management; influence of 
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forest cover on strojuu flow; aiifl evaporation and transpiration on semidcsort 
watersheds. 

f Forestry studies l)y the Arkansas Station] (Arka)ifias Bta. BitJ. 337 (J936), 
pp. 58, 59), —^Tliore are diseiissed briefly the results of the following studies, 
all condueled by Jj. M. Turner: Gerinhialion and scedlins growth of various 
forest tree spe«‘ies, root develr)]nneiit of Pinua cohiuata and P. taedn, water and 
nutrient requirements of P. vvhinata and P, tacda, and site liuliees delerraina- 
tioiis for forest Hi>oc!es on various soil tyi)cs. 

[Forestry stuai<>8 by the Michigan Station] (MwJn’pan Bfa. f/t/rw.] Rpl, 
7935-36, pp. 37, 38). —Brief reports are presented on the soil requirements and 
effects of release cuttings upon the growth of black spruce, on the germination 
of white pine seed, and on the economics of taxing forest land. 

The forest influence on streamflow under divergent conditions, 0. O. 
Rates (Jovr. Foresty, 34 (1936), No, 11, pp. 961-969). —Comparing results of 
observations in hilly areas of southwestern Wisconsin and adjacent Minnesota 
with standards set up by the Wagon Wliccl Gap streamflow exporimoiits in 
Colorado (B. S. R, Hi), p. 477), the author found that despite the considerable 
differoTices in climate and soil, forest and other vegetation conserved water 
about equally w(‘ll in both regions, and that it is only when the soil is bared 
of vegetation that erosion l)o<*oines a serious factor. Soils covered by forest 
are capable of absorbing water in large amounts except when frozen or <*ov<‘red 
with ice. The forested areas of southwestern Wisconsin, by actnal absorption 
of a iMirt of the winter rel(*ase<l about April 1 l)y the melting snow, helped to 
reduce the volume of possible floods in the MMssippi Valley. 

Five-year r<aiieasiir(mieiit of sample plots, A. B. IlKeKWA(n:L (»7owr. Fores* 
try, Si (1936), No. //, pp. 994, 995). —l^leasureiuents taken at the end of the 
first 5-yr. period on 20 i)erinnneiit 0.25-acre circular sample j)lats cslablisluHl 
by CoriKdl University in jOBJ in the Adironducks forest urea showed consistent 
gains in volume hi all species except balsam, which suffered severe windfall 
loa.ses in a July ItlJlG .storm. In the softwood flat type the average yearly 
growth in cords per acre for spruce and balsam was 0.04S and 0.07, respectively. 
In the hardwood type the average yearly growth of spruce was 0.388 cord. 
Ill the balsam there was a not loss due to the windfall. 

X-ray treatment of tree .seeds, II. 1. Baldwin (Jour. Forestry, 34 (1936), 
No. lif pp, 1069, J070).— Dry seeds of Finns sirobus, F. sUvrsfris, Fivea rubra, 
and F. ejrveisa exiiosed to approximately 100 kv for exactly 4 miii. at a distance 
of H in. from au X-ray tube failed to germinate aiipreciably difforeul from 
the controls. There was indicated a slight retarding effect on the initiation of 
germinat ion. 

A method of studying knot formation, A. Kobtilbb (Jour. Forestry, 3} 
(1036), No. 13, pp, 1063, 1063, fids. 2).—A brief description is r«*esente(l of a 
method of sawing opim tfic steins of second-growth trees in such a manner 
that a longitudinal seidion of every knot, even those piHwiously overgrown, is 
revealed. Studies of .s(‘veral different species showed the need of early iiruniiig 
of the hiteral branches in certain tree.s, particularly iiorthorn wdiile iiine. 

Studios in the genus Fraxinus,—II, Data on the flowering and fruiting 
habits of throe American species of ash—of possible economic importance 
in the production of rapid-growing forest trees, K. Andeeson and 0. M. 
Whetjobn, Jr. (Jonr. Heredity, 27 (1936), No. 12, pp. 473, 47/,).— Staling that 
the habit of certain species to bear male and female flowers ou separate trees 
permits the possible production of hybrid seed on an economic basis, the author 
presents data on the flowering and the fruiting habits of three American species 
and some information ou pollen viability. 
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Sprout groups and their relation to the oak forests of PennsylYania, A. 
C. MgIrttbe {Jour, Forestry^ 54 (19S6), No. 12, pp, lOSJh^OSS), —^During the 
progress of a growth and yield study of oak forests by the Pennsylvania Experi¬ 
ment Station, data were collected in 128 sample plats on the sprouting vigor and 
sprout retentive capacity of the five principal oak species occurring in Penn¬ 
sylvania second-growth forests. In young second-growth forests over 25 percent 
of the total number of stems and their basal area was found in the sprout group. 
As the forests grew older the number and basal area of the stems making up 
the sprout group was found to decrease. More sprout groups were observed 
on poor than on good sites. The three terms single sprout, multiple sprout, 
and sprout group are defined. 

The detailed structure of stem wood of the two Sequoias, J. N. Mitchell 
{Jour. Forestry, 34. (1936), No, 11, pp, 988-993), —Comparative anatomical 
studies of Sequoia giganiea and S. sempervirens failed to reveal any structural 
features that would serve to distinguish absolutely the two species. However, 
there were certain differences, the most reliable being the number of wood 
rays per unit area of tangential longitudinal section, S. gigantea on the average 
having 75 percent more rays than 8. sempervirens. 

Scars resulting from glaze on woody stems, H. J. Lutz (Jour. Forestry, 
34 (1936), No. 12, pp. 1038-1041, figs. 2).—A study by the Yale School of Fores¬ 
try of the causes of x^eculiar horizontal markings on the trunks of young hard¬ 
woods led to the conclusion that scar tissue developed following lesions made 
during sleet storms when the trees were bent by the weight of the ice and the 
effect of the strong winds. Stands openly exposed to west, northwest, and north 
winds appeared to suffer the most injury. 

Log rules, taper tables, and volume tables for use in the South, F. J. 
Lemieux (Jour. Forestry, 34 (1936), No. 11, pp. 970-974)- —^The author presents 
and discus.ses the functioning of tables developed and adapted for use in south¬ 
ern forests and which, over a period of 16 yr. of appraisal work, have proved 
useful in various sections of the South. 

DISEASES OE PLANTS 

[Plant disease work by the Bureau of Plant Industry] (17. 8 . Dept. Apr., 
Bur. Plant Indus. Rpt., 1936, pp. 2, 3, 5, 8, 9, 10, 12, 13, 15, 17), —^Reports are 
given of work on rust and smut of wheat, stalk rots of corn, “white tip” of rice, 
covered smut of oats, and root rot of mUo and darso, and selenium toxicity to 
plants; control of cotton root rot; Eelmintfiosporium setariae on. millet and 
H. turcicum on Sudan grass; deterioration of fire-killed Douglas fir, decay in 
young hardwoods, and elm disease research; control of pear scab; mushroom 
culture and sweet orange fruit scab; nematodes attacking plants and several 
insects; zinc applications to the soil for control of pecan rosette; a nonparasitic 
disease of sugar beets; and control of tobacco blue mold by greenhouse fumi¬ 
gation. 

[Plant disease work by the Bureau of Entomology and Plant Quaran¬ 
tine, 1936] (U. 8. Dept. Agr., Bur. Ent. and Plant Quar. Rpt., 1936, pp. 23-25, 
37-45, 54 ^ 7 ) .—Reports are given of work on the control of phony peach and 
peadh mosaic diseases; citrus canker eradication; Dutch elm disease eradication; 
white pine blister rust control, including the extension of the disease to northern 
California, protection of the western white pine area, new infection in the Lake 
States, the Northeastern States largely initially protected, Biltes eradication 
in the southern Appalachian region, nursery protection and cultivated black 
currant eradication, a summary of field operations, and the enforcement of the 
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quarantiue; the black stem rust (wheat) quarantine enforcement; and barberry 
eradication. 

The Plant Disease Reporter, November 15, December 1, and December 
13, 1936 (17. 8 . Dept. Agr., Bur. Plant Indus., Plant Disease Rptr., 20 (I9S6), 
Nos. 20, pp. 310-~329, figs. 3; 21, pp. 3S0-SS9; 22, pp. 340S62, figs. 4).—Among 
other items of current interest, these issues contain the following notes: 

No. 20. —^The relative prevalence of various ear rot fungi in the 1933, 1934, 
and 1935 corn croijs, by P. B. Hoppe and J. R. Holbert; incidence of ear rots 
in the 1935 corn crop, by N. B. Stevens; persistence of Ceratostomella tUmi 
in stumps of eradicated Dutch elm diseased trees in New Jersey, by T. W. 
Graham; miscellaneous notes on the Dutch elm disease; progress of fruit tree 
disease eradication campaigns (phony peach and citrus canker); strawberry 
dwarf in Massachusetts, by O. O. Boyd; diseases of herbaceous ornamentals 
in New York in 1936; by P. P. Pirone; Beptoria ohesa leaf spot of chrysanthe¬ 
mum, by T. B. Post; and bean rust severe in eastern Virginia and potato 
late blight in eastern Virginia, both by H. T. Cook. 

No. Plant diseases in western Washington, by G. A. Huber; losses due 
to leaf roll in a potato variety test and vegetable diseases in Massachusetts in 
1936, both by O. 0. Boyd; two reports on downy mildews {Peronospora trifoU- 
oruni on alfalfa in New Mexico and P. effusa on spinach in tidewater Virginia, 
reported, respectively, by I. H. Crowell and H. T. CJook); losses from freezing 
and drought injury in Arkansas in 1936, by V. H. Young; and winter injury 
to fruit crops in Western States (report for Montana by H. E. Morris and 
for Idaho by E. O. Blodgett). 

No. 22. —^A cotton wilt survey in the Georgia Coastal Plain area in 1936, by 
A. I* Smith and H. W. Rankin; cotton diseases in North Carolina during the 
season of 1936 and root rot on peanuts in North Carolina in 1936, both by 
L. Shaw; occurrence of bacterial wilt in fall plantings of potatoes and egg¬ 
plants in Florida, by A. H. Eddins; tomato disease notes for Georgia for 1936 
(including the seedling plant industi*y and diseases in fields grown for fruit), 
by J. H. Miller; apple diseases in Pennsylvania in 1936, by R. S. Kirby, G. L. 
Zundel, A. H. Bauer, and D. T. Denniston; apple diseases in North Carolina 
in 1936, by L. Shaw; and leaf rust on Scotch pine in New York, by D. S. Welch. 

[Phytopathological studies by the Arkansas Station] (Arkansas Sia. Bui. 
337 (1936), pp. 60-64) • —^Progress reports not previously noted are given on a 
genetical, physiological, and pathological study of the cotton plant, with special 
reference to cotton wilt (Fu8ariu7n vasinfectum), by V. H. Young and L. M. 
Humphrey; on rice seedling blights, by E. M. Cralley; and on rose diseases, 
by H. R. Rosen. 

[Phytopathological studies by the Ddaware Station] (Delaware Sta. Bui. 
203 (1936), pp. 37-41). —^Progress reports are given on studies relating to the 
dissemination of peach yellows and little peach, tomato foot rot control, and 
the chemical disinfection of sweetpotato seedbeds, all by T. F. Manns; and 
to bacterial spot of stone fruits, diseases of cucurbits (downy mildew and a 
Fusarium wilt), and a comparison of spray materials for apples, all by J. F. 
Adams. 

[Phytopathological studies by the Michigan Station] (Michigan Sta. 
[Rien.] Rpt. 1935-36, pp. 20, 21, 41). —^Progress reports are given on physiologi¬ 
cal studies with virusrinfected raspberries; the anthracnose of oak and syca¬ 
more; Fusarium yellows of celery; snapdragon rust; potato diseases (mainly 
Rhizoctoma); cereal diseases, including com; virus diseases of peach; and 
materials for the control of apple scab. 

[Phytopathological studies by the Missouri Station] (Missouri Sta. Bui. 
370 (1936), pp. 29-34, 86-9d).—-Progress reports are given of studies relat- 
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ing to the control of smuts on small grain, morphologic and phj'siologic studies 
of the genus Phytophthorat a nui’sery disease of sweet cherries (apparently due 
to Bacterium pruni ['=^Pliytom(ma8 priini]), a bacterial leaf spot and canker of 
F-weet cherries (unidentified), measles and target canker of apple trees, and 
identification work on plant diseases, all by C. M. Tucker; control of damping- 
off of seedlings, root rots of com and other cereals, and Fiisarium wilt of 
tomatoes, all by Tucker, C. G. Schmitt, and G. W. Bohn; and virus diseases of 
plants (including concentration of the virus), by 0. G. Vinson. 

[Phytopathological studies by the New York State Station] (Veio York 
State Sta, Bpt 1936, pp. 28-3J, 86, 87).—Progress reports are given of studies 
on scab {Venturia inaequalih) and cedar rust {Gymnosporangium juniperi-vir- 
ginianae) control on apples in the Hudson Valley; the evaluation of different 
applications of lime-sulfur for apple scab in 1935; diseases of small fruits in 
western New York (raspberry mosaics and streak virus disease, and straw¬ 
berry ‘*mosaic’'); diseases of canning crops (pea root rot, treating pea seed 
with red copper oxide-graphite, damping-off in greenhouses, defoliation of 
tomato plants, and fungicides for cucurbits); red copper oxide as a spray and 
dust fungicide; downy mildew on hops; plant disease investigations on Long 
Island (including the root knot nematode of potatoes, bacterial wilt of sweet 
corn, and potato seed treatment with yellow oxide of mercury); fungus 
associates of pea seed; and Hchninilioisporium spp. on barley seed. 

Department of mycology, E. S. Salmon and W. M. Ware (Jour. Southeast. 
Agr. Col., ^Yye, Kent, No. 37 (1936), pp. 15-28, figs. 2). —This gives data on the 
advisory and educational work of the department and progress reports on 
spraying tests against apple scab and on investigations of the following diseases 
of hops: Downy mildew (Pseudoperonospora humuli), virus diseases (including 
one believed to be new and a disease called “fiuffy-tip”, which is also believed to 
be due to a virus), canker due to ScleroUnia sclerotiorum (apparently a new 
disease of hops), a rootstock disease associated with Jlarasniius rotula, and 
Cladosporium disease. Brief miscellaneous notes are also included. 

A systematic study of plant diseases and pests, with a contribution illus¬ 
trating the annual damage to agriculture done by them [trans. title], M. 
Greve (Yord. Jordhrugsforsk., 1935, Vo. 4-7, pp. 62-68). —^This is a statistical 
summary, with discussion, of the annual losses due to various plant diseases and 
pests in Denmark as compared over the period 1925-^1. 

Fifty years in the annals of phytopathology [trans. title], E. Gram (Nord. 
Jordhrugsforsk., 1935, Vo. 4-7, pp. 57-61). —This is a brief review of Danish 
work and publications relative to plant diseases for the half century beginning 
in 1884. 

The problem of specialization and variation in phytopathogenic fungi, 
E. C. Stakman {Genetica Vs Gravenhage}, 18 (1936), No. 3-4, pp. 372-389).— 
This contribution from the University of Minnesota and the U. S. Department 
of Agriculture is a general summary and critique of the present status of 
phj’siological races (particularly of the rust and smut fungi), presented at 
the Sixth International Botanical Congress, Amsterdam, September 2, 1935. 
It includes some previously unpublished data from the university and a litera¬ 
ture list of 40 titles. 

Morphology and life history of some Ascomycetes, with special refer¬ 
ence to the presence and function of spermatia, m, B. B. Higgins (Amer. 
Jour. Bot., 23 (1936), No. 9, pp. 598-602, figs. 13). —Continuing this series (B. 
S. R., 63, p. 144), this paper from the Georgia Experiment Station describes the 
morphology and life history of the fungus, previously known as Cercospora 
liriodendri E. and H., which causes an angular leaf spot of Liriodendrou tulipi- 
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fera. In addition to the conidial stage, the fungus produces speimogonia and 
perithecia. “The perithecial stage appears to be identical with ffphaeria 
{Depazea) tulipifem Schw., and the fungus has been transferred to the genus 
Mycosphaerella as -1/. tulipiferae (Schw.) n. comb.” 

“The development of both spermogonia and perithecia is initiated during 
the fall. The spermogonia mature and usually cease producing spermatia by 
the end of December, while the perithecia do not mature until the following 
spring. 

“Evidence is presented indicating that the spermatia function as male sexual 
elements in the development of the perithecia.” 

Studies on Bacterium tumefaciens in culture media, M. Levine (Amer. 
Jour. Bot., 2S (1936), No. 3, pp. 191-198, figs. 18). —^Daily smears from the same 
culture showed morphological changes thought to be induced by the diminu¬ 
tion in nutrients and tlie increase in katabolic products. The changes were not 
mutations, since these forms did not perpetuate themselves but appeared rather 
to be life-cycle phases. Irrespective of form, the organisms from old cultures 
transferred to fresh media always assumed the rod form characteristic of the 
“embryonic” stage of the species. Variations in the virulence of diflerent cul¬ 
tures of the crown gall organism were noted. It is appai*ently capable of re¬ 
sisting the adverse conditions of drying and exposure to light, and in the young 
stages it withstood a temperature of 50® C. The sporelike bodies constantly 
seen in old, dry cultures are apparently an adaptive morphological change for 
resistance to these conditions. 

Microscopic studies of Siegler’s apple woolly knot organism indicated it to be 
unlike B. tumefaciens in cultural behavior. It has been shown that its patho¬ 
genic effects on stems of the common experimental plants are limited. 

A contaminant, probably of the soil organisms frequently associated with 

B. tumefaciens in crown gall isolations, produces typical spores. While its 
tumor-inducing power leads to the conclusion that it may be slightly pathogenic, 
its relationship to B. tumefaciens is questioned. 

Further studies on the relation of the curly top virus to plant tissues, 

C. W. Bennett and K. Esau {Jour. Agr. Res. [17. 8 .}, 53 (1936), No. 8, pp. 595- 
620, figs. 10). —^Continuing this cooperative study by the U. S. D. A. Bureau of 
Plant Industry and the University of California (B. S. B., 74, p. 353), it was 
found that the virus invades the phloem of the entire vascular systems of 
beet and tobacco. In susceptible beet varieties the disease is characterized by 
phloem necrosis and by phloem and pericycle hypertrophy and hyperplasia. 
The liquid content of the phloem moves through the intercellular spaces of 
the extraphloem tissue and accumulates on the surface of the petioles and 
leaves. In resistant beets anatomical abnormalities are less extensive, and 
very little exudation from the phloem was observed. Phloem degeneration in 
diseased tobacco passes through stages similar to those observed in beet, 
except that the necrotic areas become cavities and are not filled by prolifera¬ 
tion of adjacent cells. No phloem exudate was observed in the intercellular 
spaces outside the phloem, nor did exudate occur on the plant surface. 

In resistant beets the virus content of the parenchyma of the crown and stalk 
and the ventral sides of the petioles was very low as compared with adjacent 
regions containing vascular bundles. Likewise, much less virus was obtained 
from wood and pith of tobacco than from bark or from tissue containing 
internal phloem. The virus content of immature beet seeds was very low, 
increasing as the seed developed to a very high concentration in the mature 
seed. It was most abundant in the vascular region of the seed, but may not 
be restricted to the phloem. No virus was recovered from the embryo. Seeds 
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heavily charged with virus germinated readily, and the developing embryos 
utilized the food stored in the perisperm without becoming infected. The 
virus was inactivated in dry seeds within 3 mo. Virus was recovered from 
the seeds, capsule wall, and placenta, and from all of the flower parts of 
tobacco. No virus was recovered from the pollen or from parts of the anther 
containing no vascular bundles. 

The evidence is believed to support the concept that the virus is closely 
associated with the phloem of affected plants. 

The parasitism of Penicillinm ragulosnm on Aspergillus niger [trans. 
title], A. G. Eomankova (Compt, Bend, {Dok,) Acad, 8ci, U. B, 8, 8., ». ser,, 
1 No. S, pp. 1S7, J38).—The author claims to have demonstrated true 

parasitism of P. ruffulosum on A. niger. 

The zoospores of Phytophthora nicotianae [trans. title], S. Kbxjpko {Acta 
8oc, Bot, Polon,, 11 (iW), Nap., pp, 385-^00^ pi, 1; Fr, ads,, pp, 399, 400 ),—^The 
author describes and illustrates the morphology, cytology, development, and 
germination of the zoospores of P. nicotianae. 

Contributions on the biology of Pseudomonas tumefaciens [trans. title], 
K, ScHiLBEK&zKY (ZtscliT, Pflafizenkrank, u, Pflanzensckutz, 45 (1935), Bo, 3, 
pp, 14&-159, fig, 1),—A brief but comprehensive review of work on crown gall 
from its discovery in 1S33 is provided, including a listing of the synonymy of 
the pathogen and the host families, genera, and species. In discussing the 
biology of the pathogen, its polyphagous and heteromorphic attacks on many 
dicotyledons and the nature of the resistance of monocotyledons, especially of 
gymnosperms, are considered. The process and effects of migration within 
the host tissue are also discussed. Galls caused by this pathogen are divided 
into eight morphological types, one of which (on Pelargonium) is reported for 
the first time. The author’s inoculation work with the Pelargonium gall has 
shown Cineraria and Primula to be immune.— (Courtesy Biol, Ads,) 

The overwintering of Puccinia triticina and P. graminis in their uredio- 
forms [trans. title], K. Aspeegee (Ztschr, Pflanzenkrank, u, Pflanzenschutz, 
45 (1935), No. S, pp, 13 I-I 43 , figs, 2), —^The author investigated the possibility 
of these wheat rusts overwintering in mycelial or spore stages in living or 
dead host tissue, P. triticina being used chiefly, though companion work was 
done with P. graminis. Study of natural conditions, supplemented by green¬ 
house and cold chamber experiments, agreed in showing that dormant mycelium 
is chiefly concerned in the overwintering of P. triticina, while P. graminis 
depends on the urediospores for its overwintering stage. It is shown that 
natural or artificial cold modifies the relationship of rust mycelium to host 
tissue, greatly prolonging latent, invisible infections when the fungus has little 
or no parasitic relationship to the host tissues, in contrast with the usual 
strictly parasitic habits of rust fungL— (Courtesy Biol, Ads,) 

A method for staining rust mycelium in woody tissues, W, G. Hutchin¬ 
son (Phytopathology, 26 (1936), No. 3, pp. 293, 294), —^E. Strasburger’s orseilline 
BB-amline blue staining procedure proved best adapted for routine examination 
of white pine for blister rust mycelium. The method is modified for use with 
freshly cut, unfixed sections. The mycelium stains violet to blue, suberlzed 
and lignified walls are red, parenchyma walls usually blue, and cytoplasm 
and nuclei red. Haustoria, penetrating tracheids and surrounded by lignified 
callosities, stain a deep red in contrast to the bluish myc^um outside the cell 
wall. 

A method of demonstrating rust hyphae and haustoria in unsectioned 
leaf tissue, M. 0. McBbyde (Amer, Jour, Bot,, 23 (1936), No. 10, pp, 686-S88, 
figs, 2). —This contribution from the Virginia Experiment Station describes 
a technic in which infected leaf tissue is treated in saturated aqueous solu- 
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tion of chloral hydrate, stained in acid fuchsin, destained in chloral hydrate, 
dehydrated with alcohol, connterstained with strong picric acid in oil of 
wintergreen, cleared in the latter, and mounted in balsam, giving clear demon¬ 
stration of bean rust hyphae and haustoria. 

The occnrreiice of Sclerotinm delphinii Welch in Kansas, D. J. Obee 
{Kans. Acad. 8ci. Trans., 38 (1935), p. 105). —^This note reports the isolation 
and culture of 8 . delphinii, found parasitizing species of Ajuga, Lysimachia, 
and Se&um in a rock garden. 

Studies in phanerogamic parasitism, with particular reference to Striga 
lutea Lour., l~ni, A. B. Saundebs (Union 8o. Africa Dept. Agr., 8oi. Bui. 128 
(1933), pp. 58, pis. i, figs. 3). —^The following are included: 

I. The economic importance, distribution, life history, and parasitism of 
8 triga lutea (pp. 5-28).—^Witchweed (8. lutea) is briefly described, and a list 
of its known hosts (all Gramineae) is given. The hosts exuded from their 
roots a substance which was necessary to the germination of the parasite, 
and this did not depend on the mineral nutrition of the hosts. Its action 
was on the cell contents of the witchweed. The absence of excessive moisture 
and a temperature of from 30^ to 35** O. were optimum for the germination 
of the parasite, and there was a distinct chemotropic Influence by the host 
roots on its developing radicle. Details of the host-parasite relations are 
given. Nonhosts and immune hosts may be penetrated up to a certain x>oint, 
but successful parasitic r^ationship in them is never established. Resistance 
seems to be due to anatomical or protoplasmic factors, but not to the pH 
of the cell sap. The life cycle of the witchweed usually requires about 3 mo., 
but the maximum germinability is not attained until the seeds are at least 
18 mo. old. Besides mineral substances, the parasite absorbs liberal amounts 
of assimilated food from the host and the transpiration rate of the latter is 
markedly reduced. A brief discussion is given of the development of para¬ 
sitism in the genus Striga. 

II. Experiments on the control of the parasite in the field (pp. 28-41).— 
Witchweed proved to be controllable by clean cultivation, but the quickest 
method was the planting of trap crops. Other useful methods were liberal 
fertilization, wide spacing, lister planting, and chlorates of sodium, naagnesium, 
and calcium used as herbicides. Deep plowing, interplanting of cowpeas, crop 
rotation, and chemical treatment of the soil to destroy the seeds or seedlings 
proved to be of little or no advantage. 

III. The breeding of strains of sorghums and maize partially immune to 
witchweed (pp. 42-^).—A number of strains of sorghum i>artially resistant 
to witchweed were found, tested on heavily infested soil, and improved by 
selection. Grosses were also made in an attempt to combine the resistance 
and the desired agronomic qualities, with promise of success. 

A genetic study indicated that inheritance of resistance is very complex. 
Transgression appeared in all three crosses made, several segregates being 
much more susceptible than their susceptible parents. Susceptibility was ap¬ 
parently partially dominant in two crosses and resistance incomplet^y so in 
the third. Seed color and resistance segregated independently in the Fs. There 
was no corrdatlon in the Fs between average plant height and resistance and 
between the yield and resistance, and in one case only was there a signifleant 
positive correlation between average plant height and yi^d. 

S^ection within self-fertilized lines of maize led to lightly increased resist¬ 
ance, but the results as a whole were not very encouraging. 

On some species of TTstilago occurring on Erianthns and Sacchantm, 
K. B. Boedijn (Bui. Jard. Bot. Buitenzorg, 3. ser., IS (1935), No. 3, pp. 484^ 
485).—The following species are listed and discussed as at present distinguifdL- 
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able: 17. eranthi, V. mirrothelis, TJ. puJverulenta, V. saccJiari, and U, sacchari- 
ciliaris. 

The action of some aniline dyes on the development of Narcissus tazzetta 
and Phaseolus vulgaris [trans. title], B. Mancuso (Riv. Biol., 19 (19S5), No. 
3 , pp. 448-458, figs. 3 ).—^The stimulatory, indifferent, and toxic effects of vari¬ 
ous dyes (fuchsin, Congo red, neutral red, methyl blue, eosin, erythrosin, and 
malachite green) and dosages on N. tazzetia and P. vulgaris were tested and 
are discussed. All the dyes stained parts of the seed and seedlings, but 
fuchsin stained almost the whole plant. 

The iron sulphate and lime-sulphur mixture as a spray, A. Kelsall 
iCanad. CJiem. and MetaU., 19 {1935), No. 9, p. ^39).—This is an abstract of 
a paper presented before the Ontario Entomological Society, November 1984, 
and at the Maritime Chemical Association meeting, September 1935. 

Studies on barley rust (Puccinia hordei) [trans. title], N. F. Btjchwald 
{Nord. Jordhrugsforsk., 1935, No. 4-'^^ PP- 59-77).—^A historical account of the 
nomenclature of P. hordei (=P. anomala) is given, followed by morphological 
comparisons of this species to the yellow rust fungus (P. glumarum), with 
special reference to the teliospores. 

Observations on seed treatment of cereals: The toxicity of precipitated 
sulfur for covered smut of barley [trans. title], A. Pescit {Rev. Path. V4g. 
et Ent. Agr. France, 22 {1935), No. 1, pp. 57-59).—Precipitated sulfur is re¬ 
ported as effective for seed treatment of barley against covered smut {Ustilago 
hordei), though it has no action on Tilletia. The comparative fungicidal values 
of sulfur and various copx>er preparations against species of Ustilago and 
Tilletia are discussed, together with the mechanisms of their action. 

Studies on the control and other aspects of bunt of wheat, C. S. Holton 
and P. D. Heald {Washington 8ta. Bui. 339 {1936), pp. 35, figs. 2 ).—Copper 
arsenite dust proved no more effective than copper carbonate dust in preventing 
bunt infection from the soil. Basic copper sulfate dust caused no seed injury 
to treated seed held for 1 yr., resulted in improved germination, and gave com¬ 
plete control in moderately smutty seed and only traces of bimt in heavily 
smutted seed in spring seedings of Federation and Marquis. Holding seed 
treated with copper carbonate for from 3 weeks to 9 mo. before planting did 
not materially affect the efficiency of control in spring plantings of Federation, 
but did lessen the protective value of Ceresan. Fall seedings with Hybrid 128 
held for from 3 weeks to 3 mo. before planting were about equally protected, 
but failed of good control. Periodic seedings of heavily smutted Hybrid 128 
showed decreasing effectiveness of treatments from early September to late 
October seedings. New Improved Ceresan at 0.5 oz. per bushel gave as good 
control as Ceresan at 2 oz. per bushel. 

Copper carbonate did not always give equal protection with different bunt 
races, and poorer control followed with races of Tilletia tritici than with races 
of T. laevis. 

Commercial washing of smutted wheat for milling purposes apparently makes 
it possible to clean heavily smutted grain for seed with sufficient effectiveness 
to use one of the standard dust disinfectants with reasonable safety. 

Trench seeding as compared with normal drill seeding gave less smut in 
periodic plantings under natural field conditions, and in artificially contam¬ 
inated soil it reduced the smut by at least one-half. 

Marquis wheat obtained from different regions and uniformly smutted and 
planted at Pullman gave varying amounts of smut. Growing the strains there 
for 1 yr. made them somewhat more uniformly susceptible, while Pullman seed 
grown 1 yr. in other localities and returned to Pullman for seeding showed 
variations in the amount of smut developed. 
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Two new physiologic races of T. tritici for Washington are added to the list 
previously recognized. The separation of such races by criteria other than 
pathogenicity is discussed, and a new race of T. U'itici is distinguished on mor¬ 
phological, germination, pathogenetic, and host-parasite relations. Data pre¬ 
sented suggest that the growing of resistant varieties of wheat has tended to 
promote the increase and spread of new races of T. tritici and T. lac vis. 
Variety tests have shown that the results obtained in different regions may 
differ, owing to the presence of different races of bunt. It is also shown that 
the use of composites of a large number of bunt races is not a reliable method 
for determining the absolute bunt resistance of a variety. 

Indexes of real winter hardiness cannot be obtained from heavily smutted 
plantings, nor are plantings showing winter injury reliable for the determina¬ 
tion of smut resistance. 

Experimental infection of Petkns rye with wheat bunts (Tilletia tritici 
and T. laevis) [trans. title], E. Nieves (Bo7. Min, Agr, lArgentina\y 36 (1934), 
No, 4f VP- 34t-359, jig. 1), —^During three years (1931-33), experimental infections 
with these wheat bunts were obtained on the Petkus variety of rye. 

Phytopathological characteristics of the winter and spring wheat sorts 
in relation to smut and brand, G. A. Fbidbikhson (Fbidbichson) (iiotltiaUsi, 
Zem, Khos, (Socialist, Grain Farming), 5 (1935), No. 5, pp, 71-81; Eng. ahs., 
p. 81). —^The varieties of spring and winter wheats here discussed are reported 
to be considerably injured by smuts, which are worst on the winter varieties. 
Among the spring wheats there are some varieties which escape injury and 
which have little or no bunt. Except for the variety crytJirospermiim [Triti* am 
aestivum), these are all hard wheats. 

Experimental studies of Penicillium infection in wheat [trans. title], A. 
Noix (Phytopath. Ztschr,, 9 (1936), No. 2, pp. 147-186, figs. 6). —The paper in¬ 
cludes a general discussion of the genus Penicillum and of the species found on 
wheat seed, the symptoms of infection, inoculation tests, the spread of the 
fungus within the plant, the factors influencing infection, and control measures. 
A literature list of 40 titles is included. 

Spotted wilt disease of lettuce and potatoes, O. J. Magee (Agr. Gaz. N, S, 
Wales, 47 (1936), No. 2, pp. 99, 100, 118, figs. 4). —^This virus disease, trans¬ 
mitted by TJmps spp., is stated to liave been introduced into Victoria in 1915 
and since to have spread to all the other Australian Slates. A brief general 
discussion, with control measures, is presented. 

Inheritance of resistance to powdery mildew in beans, E. Dundas (Jfil- 
gardia ICalifomia Sta,}, 10 (1936), No. 8, pp. 241-253). —The susceptibility of 
different varieties and individual plants of Phaseolus vulgaris to Eiysiphc 
pohjgoni was determined by inoculating detached leaflets on cotton soaked in 
10 percent sucrose solution, the results in most cases agreeing closely with field 
and greenhouse infections. Mildew readings were made on the scale of 0 to 4. 

The varieties Hungarian, Lady IVashington, Pinto, and Pink proved resistant, 
while Robust and Bed Kidney were susceptible under all conditions tested. 
Frijole negros was resistant in the field and greenhouse but semiresistant in 
the Petri dishes. Long Roman was semiresistant in the field and greenhouse 
but susceptible in the dishes. Plants were often somewhat more resistant in the 
seedling stage than later. 

"The Fi, F 2 , and Pa progenies of a cross between the semiresistant Long 
Roman and the resistant Pinto were similarly tested, and of the 47 resistant Fa 
plants tested 16 proved to be homozygous and 31 heterozygous. Readings of 
0 and t [trace] in the Pa plants indicated homozygosity or heterozygosity for 
resistance; 1 and 2, heterozygosity only; and 3 and 4, homozygosity for sus- 
12T997—37-5 
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ceptibility. In the crosses with Robust and Long Roman, the Pinto is seen to 
have a single Mendelian factor pair for resistance to the strain of powdery 
mildew used.” 

Snowmold injury to bent grasses, J. Tyson (Michigan f!fa. Quart. Bui., 
10 nose), Ko. 2, pp. 81-92. figs. 7).—On the basis of the lOS.VvSe results, the 
antlmr discusses and copiously illustrates the relative susceptibility and resist¬ 
ance of various strains of bentgrass to snow mold injury, the decreasing re¬ 
sistance rating of the varieties used being Astoria Colonial, Washington, and 
Metropolitan creeping, Rhode Island and Prince Edward Island Colonial, Ger¬ 
man mixed, and Seaside creeping bentgrasses. 

Injury on plats treated continuously with organic fertilizers, such as cotton¬ 
seed meal, dried blood, or milorganite, was much more severe than on those 
treated with ammonium sulfate, urea, or sodium nitrate. Injury was least with 
calcium nitrate. 

Good results were obtained with all mercury treatments used, their relative 
effectiveness depending on their mercuiy content. Best results fallowed mixing 
u ith dry soil and broadcasting without subsequent watering. 

Principal diseases of cotton in Pem [trans. title], G. Gaucia. Rada (Min. 
Fomcnto, Dir. Agr. g Ganaderia [Per?/], Circ. 28 (1935), pp. 19, pis. 6, figs. 5 ).— 
The cotton diseases included in this handbook are wilt (Fusarium vasinfcctum), 
sore shin or damping-off (Rhizoctonia sp.), powdery mildew (Erysiphe mala- 
cJirae, conidial stage Ovularioptsis gossypii), brown boll spot (HelmintJiospor- 
ivm gossypii). and black leaf spot (Altemaria tenuis). All are illustrated 
by colored plates. 

Note on the Diplodia of cotton [trans. title], N. Azi'ai.do (Rodrigia^sia, J 
(1935), yo 2, pp. 97. 98, fig. 1). —^This is a note on a Diplodia occurring on 
cotton bolls in Brazil, ha\mg the characteristics of D. gossypina. 

A rating of plants ivith reference to their relative resistance or suscep¬ 
tibility to Phymatotrichum root rot« 3. 3. Taubenhaus and W. N. Ezekiel 
(Texas Sfa. Bui. 527 (1936), pp. 52). —^The ratings given are based either on 
artificial inoculations in experimental fields or on field observations over a 
period of years. The 2,116 plants listed include the crop plants widely grown 
in root rot areas, native 'weeds, shrubs, and trees, and also some less common 
plants. The general basis for the ratings is the percentage of plants which 
develop symptoms of root rot when exposed to infection under favorable condi 
tinns, and the relati\e .susceptibility is indicated by symbols. Table 1 sum¬ 
marizes the relative susceptibility or resistance by families, while table 2 gives 
.similar data for the plant species arranged alphabetically by scientific names 
under their respective families. An alphabetical index gives a key to the lists 
through both the common and generic names of the plants included. 

Chemical dust treatment of cottonseed for planting purposes, H. P. 
Smith, D. L. Jones, D. T. Killoxjgh, and H. C. IVIcNamaba (Texas 8ta. Bui. 
531 (1936). pp. 24). —^At all locations used, when planted at optimum rates and 
dates, fuzzy cottonseed treated with Cereh-an gave an increase both in number 
of se<»dlings and in yield. At Lubbock, the early planted Ceresan-treated fuzzy 
seed gave fewer seedlings and lower germination than the untreated seed hut 
no significant differences in yield. Ceresan treatment of mechanically delinted 
seed planted at optimum rates and dates gave a larger number of seedlings 
emerging at four of the stations than no treatment. At Greenville, seedlings 
from seed treated with Ceresan or Bayer Dust 502 and delinted with HCl gas 
or HsSOa had a smaller number of plants infected with angular leaf spot in 
the early seedling stage. Treating fuzzy seed with Bayer Dust over a 3-yr. period 
gave fewer seedlings but slightly higher yields than did untreated seed, while 
similar treatment of mechanically^ delinted seed gave more seedlings but slightly 
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lower yields. Treatment of fuzzy or mechanically delinted seed with copper 
carbonate was unsuccessful under Lubbock conditions. 

When cotton was planted at Lubbock on four dates within the month begin¬ 
ning April 25, the total number of plants generally increased the later the date 
of planting. When untreated fuzzy seed was planted at the rates of 16, 20, 2-4, 
28, and 32 lb. per acre at four stations, there was a general tendency for the 
stands at thinning time to be larger as the rate of planting increased. In most 
cases untreated seed planted in a 4-in. listed furrow averaged mure plants than 
either surface planting or the 7-in. listed furrow at Lubbock. Thinning at 
Lubbock to a 12-in. spacing gave a higher jield than unthinued cotton for both 
treated and untreated fuzzy or delinted seed. 

Biometrical study of the spores of Phlyctaena ? linicola [trans. title], 
L. A. Gabassini (Rev. Argentina Agron,, 2 (1935), No. 7, pp. 245-249, fig. i).— 
The author presents statistical data on the spore measurements of this fungus 
as grown on various natural and artificial culture media, and concludes from 
this preliminary study that the fungus of flax pasmo should be transferred to 
tSeptona or to some related genus. 

Resistance of Xicotiana species to blue mould (Peronospora tabacina 
Adam), S. Smith-White, S. L. Macindoe, and W. T. Atkinson {Jour. Austral. 
Inst. Agr. Sci., 2 (1936), No. 1, pp. 26-29). —^Tests of varieties of N. tabacurn 
and N. rustica indicated little of value for breeding for resistance, but high 
resistan<*e was found in the Australian species. Some of the latter, and par¬ 
ticularly N. debneyi, may prove valuable for breeding. It is suggested that 
their high resistance may be significant as indicating the possible origin of 
P. tabacina. 

Paspalum ergot, R. B. Mobwood {Queensland Agr. Jour., 45 {1936), No. 2, 
pp. 146, 14't, fig. 1). —^This is a general note on Ola deeps paspali as it occurs on 
this popular pasture grass in Queensland. 

Curly dwarf in Colorado, C. H. Metzgeb {Amer. Potato Jour., 13 (1936),No. 
11, pp. 316, 311). —A serious disorder of Brown Beauty potatoes is described. 
The symptoms resemble those described by Orton (E. S. R., 30, p. 649) for 
curly dwarf. First observed on occasional plants in 1933, it was much more 
prevalent in 1935. Further studies by the Colorado State College were under 
way to determine whether it is a virosis, as is deemed probable. 

Some observations on potato ^^degeneration” in South Africa, A. R. 
PuiiEN and J. Wassermann {8o. African Jour. 8cL, 32 {1935), pp. 271-379, pi. 
1 ). —Potato deterioration in South Africa is common, but examination of potato 
fields in the Transvaal has shown that virus diseases may be far less prevalent 
than would be expected. Descriptions are given of abnormal forms suspected 
of virus origin, and some of them are said to agree clos^y in symptomatology 
with virus diseases described in other countries. 

“The prevalence of what are locally called ‘wild* potatoes in potato fields is 
(ommented on, and descriptions of two distinct types are given. They are con¬ 
sidered to be true rogues and not systemic virus-diseased plants. They appear 
healthy, and one of them breeds true from seed harvested from berries. . . . 
The sorting out of seed-size tubers from the heap after harvesting without 
discrimination against the wild form insures the perpetuation of the latter 
at the expense of the true variety. 

“It is suggested that good stocks of potato seed can be maintained in South 
Africa by careful selection of seed, followed by hill selection of healthy, normal 
plants. Fields used for planting should be clean, i. e., free from rogues.** 

Breeding for resistance to common scab in the potato, G. F. Clabk, W. P. 
Raieigh, and F. J. Stevenson {Amer. Potato Jour., 13 (1936), No. 9, pp. 256- 
259). —The results are reported of tests begun in 1930 in cooperation with the 
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Maine Experiment Station to determine the resistance to lActinomyce^ scahieis\ 
of some thirty-four European and American potato varieties, as well as many 
South American types, seedlings, and progenies from various crosses. Promis¬ 
ing eYiden<‘e of scab resistance Uhough never complete immunity) was met 
with in both russet and smooth-skinned types. 

Fungi isolated from discolored rice kernels, E. C. Txjllis {U. 8. Dept 
Apr., Tech. Bill. oJfO {1936), pp. IZ, figs. 4).—In studies in cooperation with the 
Arkansas, Louisiana, and Texas Exi)eriment Stations, the discoloration of rice 
kernels seemed to be due co several fungus species, and 16 genera have been 
isolated from surfa* e-sterilized kernels. The parasitic forms gain entrance 
through the glumes and attack the immature kernel, while the saprophytic 
forms may develop after tie rice matures. 

In descending order of relative frequency of occurrence, the fungi most com¬ 
monly found are as foUoiv’s: Curvularia lunata. Fusarinni spp., Trichoconis 
caudata, Hchnintliosporium onnae, Phoma spp., AUernaria spp., Cladoapoi ium 
hcrlarum, Niffy'ospora oryzae, Curvularia macitlam, EpicocGum neglectum, and 
Uelicoceixis orysae. 

Observations on the occurrence of Anguillulina dipsaci (Kiihn, 1858) 
on rhubarb in Yorkshire, L. B. Johxson {Jour. Helminthol., H (1936), No. 
2, pp. 77-8figs. S).—The history of the infestation in Yorkshire, wdiere it is 
widespread and alwajs intimately associated with crown rot, is reviewed. 

In the present study, active eelworm infestation was always seen in advance 
of severe rotting, and all the data strongly suggested that it is of primary 
importance in the development of the decay. Factors influencing eelworm infes¬ 
tation in rhubarb are discussed, including soil type, cultural methods, disposal 
of debris, and rotations. Infection tests provided additional evidence to the 
fleld observations that the oat and rhubarb strains of A. dipsaci are recipro¬ 
cally infective. From aU data at hand, it appears safest to assume that, al¬ 
though bacteria alone can cause crown rot, in the fleld the incidence of the 
disease is increased very considerably by e^worm attack which is always 
present in advance of the bacterial rotting. With healthy rootstocks and lack 
of eelworm infestation in the fleld, the disease appears to be largely controlled. 

The pH gradient extending from the phloem into the parenchyma of 
the sugar beet and its relation to the feeding behavior of Entettix tenellns, 
J. M. Fixe and Y. L. Feamptoit {Jour. Agr. Res. [17. 8 .}, 53 {1936), No. 8, pp. 
581-593, $gs. 4).—^When treated before and during the inoculating period, the 
ratio of curly top infection in normal v. COj-treated seedlings was 4.7:1. 
Exposure of seedlings to high concentrations of CO 2 immediately after in¬ 
oculation failed to reduce the percentage of infection. When the vector E. 
tenellus is forced to feed on the petioles of plants treated with CO 2 it apparently 
loses its sense of direction, so that reaching the phloem, from which it normally 
feeds, becomes a matter of chance. Of the feeding tests in the normal petioles, 
56 percent terminated in the phloem, whereas only 12 percent of the tests 
in the CO^-treated petioles terminated there. The ratio was 4.6:1. The 
striking agreement between these two ratios is further evidence that the 
virus must be depo.sited in the phloem to induce infection. 

A microquinhydrone electrode was built in such a way that the pH of the 
individual parenchyma cells could be measured without disturbing adjoining 
cells. A gradual pH gradient from the phloem into the parenchyma was found 
in the normal sugar beet petioles. By exposing them to high concentrations 
of CO 3 the normal pH gradient was entirely upset and even reversed. The 
pH gradient in the COHreated petioles returned to normal when placed under 
atmospheric conditions. The evidence thus indicates that the leafhoppers, while 
feeding under normal conditions, are guided to the phloem by the pH gradient 
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Comparison of derivatives from distinctive strains of tobacco-mosaic 
rirnSf F. O. Holmes (Phytopathology, 26 (1936), No. 9, pp. 896-904, fig. J).— 
“Yellow-mosaic strains derived from the masked strain of tobacco-mosaic 
vims, although not confined to primary lesions, were found characteristically 
to lack the high degree of invasiveness possessed by many yellow-mosaic 
•strains derived directly from the distorting strain of tobacco-mosaic vims. 
The uninvasive character that was obtained at the time of isolation of the 
masked strain was thus retained in the systemic yellow-type derivatives of this 
strain. Changes to yeUow-mosaic type and to invasive type appear to be 
independent and may represent unit differences in the structure of the virus 
similar to unit differences in genetic stmetures of plants and animals.” 

Possible relationship of Stanley’s crystalline tobacco-mosaic-virns ma¬ 
terial to intracellular inclusions present in virus infected cells, H. P. Beale 
(Contrib. Boyce Thompson Inst., 8 (1936), No. 4, p. 333). —^This is an abstract of 
a paper presented before The American Phytopathologieal Society, December 
29, 1930, in which studies were described showing that under the influence of 
HOI crystalline plates in the colls of six different host plants affected with 
Johnson’s tobacco virus 1 or 6 disintegrated into needle crystals indistinguish¬ 
able from those formed by acidification of the virus extract purified according 
to the Stanley method (E. S. H., 73, p. SOO). 

Inactivation of tobacco mosaic virus by ascorbic acid, M. Lojkin (Contrib. 
Boyce Thompson Inst., 8 (1936), No. 4, p. 335). —^This is an abstract of a paper 
presented before The American Phytopathologieal Society, December 29, 1936, 
describing studies in which the reduced form of ascorbic acid as dilute as 0.0;» 
mg per cubic centimeter completely inactivated purified tobacco-mosaic virus 
in the presence of atmospheric oxygen. 

Inactivation of the virus of common tobacco mosaic by drying and by 
freezing in soil, S. G. Lehman (Jour. Elisha Mitchell 8ci. 8oc., 52 (1936), No. 2, 
p. 159). —^An abstract. 

Carbolineum emulsions for orchard trees.—^I, The stability and dispersion 
of carbolineum emulsions [trans. title], F. Beran (Ans. 8chadlvngsk., 11 
(1936), No. 2, pp. 17-22, figs. 2). —^This study indicated that the stability of 
carbolineum emulsions in containers is no criterion of their pennaneiice as 
emulsion films. 

Chlorosis of fruit plants and methods for controlling it, R. F. V’lirNOV 
(Vy&noee) (Nauch, Plodovod. {Michurinsk), No. 6 (1935), pp. 12-32; Eng. abs., 
pp. 31, 32). —InsuiRcient absorption of iron by the roots is given as the main, 
direct cause of chlorosis on carbonate soils, one of the indirect causes being 
calcium carbonate in the precipitated form. The physiological activity of the 
roots also has its influence, acid excretions aiding in the absorption of iron. 
Palliative control methods are recommended, including iron or sulfur appUca- 
lions, breeding of chlorosis-resistant stock, and avoidance of the type of 
carbonate soils favoring chlorosis. 

Itire blight: Overwintering, dissemination, and control of the patliogene, 
K. G. Parker ({New York) Cornell 8la. Mem. 193 (1936), pp. 4^, -figs, 5). —Fire 
blight ooze infecting the first spring blossoms may originate from overwintering 
cankers on twigs, but this does not appear to be very common in the average 
New York season. Blight infections usually can be traced to larger over¬ 
wintering cankers within the orchard. Dissemination of primary inoculum 
to the blossoms may be effected by splashing rain, if the source is in the upper 
part of the tree. Insect transmission is well known, and experimental evidence 
is presented incriminating species of flies and ants. Evaluation of the relative 
importance of rain and insects is not attempted on the evidence available. 
Dissemination of secondary inoculum to blossoms may be effected to a small 



646 


EXPERIMENT STATION RECORD 


[Vol. 76 


extent by meteoric water, though blossom-visiting insects are probably more 
important in transmission from blossom to blossom. Inoculation of growing 
shoots and lejives may be primary or secondary. Sucking insects seem to be 
relatively important in infecting terminals, but rain may be a factor here also. 
Leaves are inoculated by both insects and rain. 

Bacteria antagonistic to Ericinia amylovora [-BacilluB amylovoruBl in culture 
have been found which will to some extent prevent blossom infection, or even 
inhibit an Infection already started. 

Zinc chloride solutions of sufficient concentration to disinfect the cankers 
killed more of the living bark than was desirable, but cadmium sulfate solutions 
possessed considerable efficiency in disinfecting them without serious injury to 
the sound tissues. 

A disease of pear trees due to a basidiomycete [trans. title], G. GoidAnich 
{Boh R. 8taz, Patol. Veg. [Romaic n, ser., 15 {19S5), No, 4, pp. 501-532, figs, 13 ),— 
This disease, shown to be due to Stereum purpureum, is described as to both 
internal and external symptoms, and the morphology and behavior of the fungus 
(on media and on the host) and the host-parasite relations are detailed, 
(’ontrol measures are suggested. 

Symptomatic and etiologic relations of the canker and the blossom blast 
of Pyrus and the bacterial canker of Prnnns, E. E. Wilson {Hilgardia [Cali¬ 
fornia Sta.2,10 (1936), No, 8, pp, 213-240, figs, 6).—The main object of this study 
w as to determine the relationships between a canker and blossom blast of pear 
and the bacterial canker of stone-fruit trees. The results indicated that the 
limb canker and blossom blast of pear are phases of the same disease, which 
also attacks dormant buds, twigs, and fruits. The pear and stone-fruit 
diseases showed similarities as to the parts attacked, the character of the 
symptoms, and the season of activity, and the* bacteria from the two hosts were 
identical in the inoculation and cultural tests. 

Besides the two strains of stone-fruit bacteria (Phgtomotias [^Bacterium] 
cerasi and P. cerasi prunicola) and those from pear limb cankers and blossom 
blast, the pathogenicity and cultural studies included also P. utiformica, P, 
papulans, P. citriputeale, cultures isolated by H. R. Rosen from pear blossom in 
Arkansas, and cultures isolated by the author from apple in California. These 
inoculation and cultural studies supported the belief that P. utiformica, P. 
citriputeale, and Rosen’s bacterium are identical with the stone-fruit organism, 
while P. papulans proved to be an unrelated species. Except for the last, the 
auUior believes that these organisms should be given the same species name 
and that the preponderance of evidence from the literature points tow^ard P. 
syringae as the correct binomial. 

Ericinia amylovora [=BacilUis amylovorus} was differentiated from the 
canker organisms described. 

Green rotting of apricot fruits and dying back of apricot branches caused 
by Sclerotinia sclerotiorum [trans. title], S. J. du Plessis { 8 o , African Jour, 
Sci., 32 {1935), pp, 238-245, figs, 5), —fif. sclerotiorum was isolated from affected 
material in the Stellenbosch region of South Africa, and the symptoms and 
histopathology of the disease are discussed. A Botrytis sp., associated with the 
green rotted fruits, proved to be a saprophyte or at most a secondary parasite. 

Peach mosaic not cured by heat treatments, L. 0. Kuneel (Amer. Jour, 
Bot,, 23 (1936), No, 10, pp, 683-686, fig, 1 ).—^Experiments were conducted with 
peach material from Colorado affected by a form of mosaic, the symptoms of 
which, as developed in young trees in the greenhouse, are described. Trans¬ 
mission by juice inoculations failed, by budding succeeded. Hot-room treat¬ 
ments effective in curing peach trees of y^ows, rosette, little peach, and red 
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suture failed to inactivate this mosaic virus. In bud sticks it was not inacti¬ 
vated at 35®, 42®, or 50® 0. for periods of time nearly as long as the limit at 
which peach tissues could remain alive. It seemed doubtful that heat treat¬ 
ments would prove effective in dealing with this mosaic, which does not appear 
closely related to the other viruses mentioned. 

Copper snlfate and lime-sulfur [trans. title], A- Pibri (Nofe Fruttio., H 
{1936), Ko, 1, pp. 3-7).—^This note discusses the comparative merits of these 
salts in fungicidal sprays against Exoascus infection of peach trees. 

The Cercospora species parasitizing grape leaves in Palestine [trans. 
title], T. SAVDI.ESCU and T. Bayss {Rev, Path, Vig, et Ent, Agr, France, 22 
(1986), No. 3, pp, 222-241, pis. 6). —Six species from grape leaves are described 
(four in Palestine), of which C, leoni and 0. coryneiodes are new. Five species 
are illustrated. 

Chlorosis of grapevines [trans. title], L. Casaie (Bicerca Sci. [Roma\, 2 
(1935), No. 11-12, pp. 440-443 ),—^The author presents experimental data, in part 
from his published work, on the r^ation of soil reaction and composition to 
grape chlorosis. 

Excoriosis and copper dusts [trans. title], M. Bibon {Rec. ViUc., 84 {1936), 
No, 2168, pp, 4^46). —Observations are given on the symptoms and course of 
excoriosis of grapevines due to Phoma flacida, on the injuries caused, and on 
sanitary, cultural, and fungicidal methods of reducing the inroads from the 
disease. The author's experiences with fungicides are briefly summarized, 
and special emphasis is given to the copper dust treatments which have been 
shown to offer an effective means of control. 

Studies on the wastage of e.\port grapes, with special reference to that 
caused by Botrytis cinerea, Pers., S. J. du Plessis {Vnion 8o. Africa Dept. 
Agr. and Forestry^ Sci. Bui. 151 {1936), pp. 163, pis. 7, figs. 16; Dutch ahs., 
pp. 147-150). —^This monograph gives special attention to the wastage due to 
B. cinerea, but the types of injury caused by nine other fungi are described. 
Comparative studies were made of seven monospore isolations of B. cinerea 
from grape, pear, apple, and quince (including cultural, morphological, fungi¬ 
cidal, and pathogenicity comparisons); field studies of wastage, including 
influencing factors (mechanical injuries, time of picking, fertilizers, etc.); 
and tests of various control measures. Formaldehyde gas fiunigation yielded 
promising rp.sults, but some injury was caused. Satisfactory control followed 
spraying the bunches or wrappers with a 4-porcent solution of formaldehyde in 
water, and particularly good results were obtained from a moderate spraying 
of the wood wool linings of the boxes. Bipe or overripe grapes proved much 
more susceptible to the storage rots than those in a greener condition. 

A bibliography of 123 titles is included. 

False mildew of red mulberry, F. A. Wolf {Jlycologia, 28 {1936), No. 3, 
pp. 268-277, figs. 3). —^The developmental morphology of a pleomorphic fungus, 
Ccrcosporella arachnoidea n. sp., is described. The conidial stage imparts the 
gross appearance of a powdery mildew on the foliage. At the time of leaf 
abscission in the fall the lesions are occupied by spermagonia and perithecial 
primordia. The perithecial stage matures in the spring and is here described 
as MycosphaercUa arachnoidea n. sp. 

Notes on the strawberry strains of the bud and leaf nematode, Aphelen- 
choides fragariae, I, J. B. Christie and L. Cbossman {Helminthol. Soc. Wash. 
Proc., 3 {1936), No. 2, pp. 69-72, fig. i).--This article describes methods of arti¬ 
ficially infesting strawberries, methods of rearing the strawberry strain by 
providing a growth of Alternaria citri on agar as a source of nutriment, in¬ 
jury from the treatment of strawberry plants with hot water, and the method 
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of difEerentiating the eggs of different nematodes frequently found on 
strawberries. 

Citrus diseases and their control, H. S. Fawcett (New York and London: 
McGraw-Hill Book Go., 1936, 2. ed., rev., pp. XV-\-656, figs, f87).—This is a ‘‘com¬ 
pletely reyised, rewritten, and enlarged” edition of the work previously re¬ 
viewed (B. S. R., 56, p. 751). “A number of new sections have been added, 
such as mal secco, water rot, areolate spot, bark blotch, sweet orange fruit 
scab, Australian citrus scab, Valencia rind spot, rind break-down, Clitocy'be 
root rot, hard root rot, Macropfiomina root rot, infectious mottling, zonate 
chlorosis, Ascochyia blight, cotton root rot, red root disease, Oanoderma root 
rot, xyloporosis, little leaf, mesophyU collapse, bordeaux Injury, and new minor 
rots and effects. A new chapter on diseases due to deficiency and excess of 
inorganic constituents was written in collaboration with Dr. A. R. 0. Haas. 
The new sections on sweet orange fruit scab, Australian citrus scab, and 
areolate spot were written in collaboration with Dr. Anna B. Jenkins, and 
the section on citrus blight in collaboration with Dr. A. S. Rhoads.” 

Blsinoe fawcetti, the perfect stage of the citrus scab fungus, A. A. Bitan- 
couET and A. E. Jexkins {Phytopathology, 26 (1986), No. 4, pp. 393-396, fig. 1 ).— 
The perfect stage of the citrus scab fungus (Sphaceloma fawcetti) is reported 
from the rind of the Satsuma orange {Citrus noWis unshiu) in SSo Paulo and 
is described as B. fawcetti n. sp. 

The eutoznogenous fungi of citrus [trans. title], R. Benatab {Rodrigudsia, 
1 <1935), Xo. 2, pp. 7-10, fig. 1). —^This note includes species of Aschersonia, 
Podonectria, Sphaerostille, Pcptolasidium, Myriangium, etc. 

Die-back of coffee [trans. title], H. J. de Fluiter {Alg. Landb. Weekbl. Neder¬ 
land. Indie, 20 {1935), No. 2, pp. 34-36). —^This is a report from the Besoeki 
Experiment Station, describing the disease as it occurs in the Dutch East Indies 
and sugge«!ting methods of control. 

An anthracnose of hwangpee, Clausena lansium (Dour.) Skeels, in South 
China, L. T. Li {Lingnan 8ci. Jour., 15 {1936), No. 1, pp. 113-117, fig. 1; Chin, 
ahs., p. 117). —^A serious disease of the fruits of C. lansium was foimd to be due, 
at least in part, to Gloeosporiiim sp., and successful inoculations were also made 
on fruits of papaya, banana, pepper, chu sha kat {Citrus erythrosa), orange, 
lemon, guava, carambola {Acerrhoa carambola), Chinese olive, roselle, avocado, 
sha lei (sand pear), and sugar-apple {Anona squamosa) with spores from pure 
cultures of the fungus obtained from affected fruits of hwangpee. The fungus 
appeared to be closely related to the Gloeosporium stage of Glomerella cingulata. 

A bacillus isolated from diseased plants of Auenba japonica (Thunb.), 
G. Trapp {Phytopathology, 26 {1936), No. S, pp. 257-265, fig. 1). —^The Japan 
laurel (A. japonica) is subject to a blight characterized principally by die-back 
of twigs, and hitherto unrecorded. From the more recently necrosed portions 
of affected plants, Pseudomonas aucubicola n. was consistently isolated in 
pure culture. Since inoculations of healthy Aucuba tissues with recently 
isolated, vigorous subcultures failed to establish its pathogenicity, the organism 
must be classed, at least provisionally, as a saprophyte of special habitat. 

A mosaic disease of iris, P, BaiERtET and F. P. McWhokteb {Jour. Agr. 
Res. [U. S.], 53 (1936), No. 8, pp. 621-635, figs. 4)- —^This reports a cooperative 
study by the Oregon Esperiment Station and the U. S. D. A. Bureau of Plant In¬ 
dustry, dealing chiefiy xvlth bulbous iris. The symptoms included general 
dwarfing, mosaic mottling of leaves, and “breaking” of flowers, thou^ the last 
was not always expressed. Variations in degree of mottling and dwarfing 
occurred. In mosaic leaves the size of the epidermal cells was reduced, and 
X-bodies of vacuolate or reticulate types were sometimes present. The number 
of plastids was reduced in decked areas of affected flowers. 
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The virus was transmissible through a wedge of diseased stem tissues or 
injection of diseased juice by hj^podermic needle. The multiple-needle method 
and rubbing with virus-bearing juice proved ineffective. Plants inoculated in 
one growing season ^owed symptoms the following season. Field-cage experi¬ 
ments showed IlUnoia solanifolii and Myssus persicae to be vectors,, but three 
other aphid species failed to transmit. The vectors were more efficient when 
migrating naturally than when manually transferred. 

Cross-inoculations between varieties of Dutch and Spanish iris were readily 
successful. Mosaic was transmitted to bulbous iris from naturally infected 
It is ricardi, from /. unguicularis alha, and from the bearded iris William Mohr. 
No hosts were found outside the genus. 

Spotted wilt of the sweet pea, W. 0. Snydeb and H. E. Thomas (HUgardia 
^California Sta.], 10 {1936), No. 8, pp. 255-262, fig. 1).—The virus of this disease 
of Lathyrus odoi'atus has been proved identical with that causing spotted 
wilt of tomato, and it has been recently reported as causing a streak disease 
of garden peas. The symptoms of the disease and inoculation experiments are 
detailed. The disease is a serious factor in certain coastal districts of 
California and is often complicated by mixtures with mosaic viruses. The large 
number of susceptible hosts increases the seriousness of the problem. 

By mechanical inoculations and cross-inoculations, symptoms typical of spotted 
wnt of tomato and streak of sweet pea were induced irrespective of the virus 
source. Furthermore, with the juice from a streak disease of garden peas, 
spotted wilt symptoms were obtained on Nicotiana glutinosa and N. talacum, 
and also 2 out of 16 inoculated sweet pea plants developed streak. These and 
similar data confirmed the conclusion that these viruses are identical. 

Transmission of the spotted wilt virus to sweet pea was also obtained by 
means of Thrips talaci. The virus may be separated from the mosaic viruses 
through differential hosts, but, since Macrosiphum pisi is not a vector of the 
spotted wilt virus, this insect may be used to isolate the mosaic virus where 
both are present in the same plant. 

Control of the sweet pea disease appears to lie in the isolation of plantings 
from other susceptible crops or in protection against the migrations of infective 
thrips. 

The black rot of chestnut fruits due to Sclerotinia pseudo-tuberosa [trans. 
title], G. Abnaud and J. Babthelet (Compt. Rend. Acad. Agr. France, 22 {1936), 
No. 2, pp. i8-51). —^This disease, “known from time immemorial in France and 
neighboring lands”, is reported to be a serious menace to the culture and 
commerce of chestnuts. The symptoms, nomenclature of the causal fungus, 
time of infection, and various local observations are discussed briefiy. As far 
as present knowledge can be generalized, it is concluded that the best means 
of avoiding the injuries is to harvest the nuts as soon as they fall and to keep 
them in a cold, humid place. 

Researches on the preservation of chestnuts from molds by disinfection 
with water at 50*" 0. for 45 minutes [trans. title], 0. Sebvazzi {Bol. Lah. 
Sper. e R. Osserv. Fitopat. [Torino'l, SO (19S5), No. 6, pp. .—This reports 

tests with hot water and fungicidal treatments of chestnuts against molds. 

Dutch elm disease, Graphium ulmi, G. P. Clinton and F. A. McCobmicic 
{Connecticut [New Haven} 8ta. Bui. S89 {19S6), pp. 697-752, pis. 8). —^The dis¬ 
covery of this disease, the recorded spread and extent of damage in Europe and 
America, and the control work carried on are historically reviewed, and the 
results of research on the disease and on the causal organism, Ceratostomella 
ulmi, are summarized with special reports on the field and laboratory studies 
in Connecticut. 
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Oeratostomella piceae, the cause of the blue stain on pine [trans. title], 
Y. Nisikado and K. Yamatjti (Bot. mid Zooh [Tokyol, 3 (19S5)y No. 2, pp. 
865-376, figs, 0).—The literature on this and rdated fungi is briefly reviewed, the 
injury is discussed, and the morphology and life history of the fungus and the 
host-parasite relations are described, aU in Japanese. 

Effects of pruning the roots of gas-injured trees, C. G. Dettber (Amer, 
Jour, Bot, 23 (1936), No. 6 , pp, 432, Injury to roots, buds, and foliage 

occurred within 6 weeks after the roots of small oak trees were placed in 
water into which measured volumes of illuminating gas were passed. Though 
root decay was checked and new branch roots were formed in one lot where 
the root ends were pruned before repotting in soil, the tops of such trees 
showed no improvement over the controls in 2 yr. 

Forest fire damage studies in the Northeast.—^III, Relation between fire 
injury and fungal infection, P. W. Stickei-. and H. F. Margo {Jour, Forestry, 
84 (1936), yo. 4. pp. 420-i23, fig, i).—Continuing this series (E. S. R., 73, p. 485), 
“observations on bumed-over areas show that in northeastern forests between 
liS and 45 percent of fire-scarred live trees become infected with fungi, causing 
decay of the sapwood within 3 yr. after burning. In northeastern hardwood 
stands, where merchantable values are so largely confined to butt logs, the 
presence of decay at the base is especially serious. The rapidity with which 
these sapwood rots infect the damaged live trees after fire indicates the 
necessity for early salvage cuttings if deterioration of such trees is to be 
prevented.” 

Testing methods for protecting ivood against fungus invasion, T [trans. 
title ], W. Bavendamm (Angew, Bot,, 18 {1936), No. 2, pp, 132-141, figs. S ).—^This 
paper is the first on a series of studies of methods and results of wood impreg¬ 
nation with chemical preparations to prevent decay from fungus invasion. 
It has special reference to two proprietary preparations, “Basilit-XJ” (with 
sodium fluoride and a dinitrophenol compound as chief constituents) and 
“Fluralsil-Extra” (principally zinc fluosilicate), and a third material of 
unknown composition. The wood-block method was used in testing these 
materials against MeruVnis laclirymans, Cotiiopliora cerelelln, and Polyporiis 
vaporarius, with promising results. 

On the classification of the Tylenchinae, I. N. Fujpjev {Helmintliol, 8oc, 
Wash. Proc,, 3 {1936), So, 2, pp, 80-82). —key is given, with descriptions, as a 
basis for a new organization of routed genera. Eighteen genera are included 
as follows: Rotylenckus, HopJolaimus, Pratylenchus, TyleuchorJiyncJius, Chiti- 
notylenchus, Dolichodorus, TetyJenchiis n. g., Ealenchus, Psilem-hus, Eutylen- 
clhus, Ditylenchus, Anguhia, lotonchium, Neotylenclius, HeJPatyhis, HemicycUo- 
pliora, Macropoathonia, and Ecphyadophora, 

The status of the nematode Aphelenchus avenae Bastian, 1865, as a plant 
parasite, G. Steiner {Phytopathology, 26 {1986), Eo, 8, pp, 294, 295, fig, 1).— 
Although living chiefly as a saprophyte and most frequently associated with 
decayed or diseased material. A, aveyiae has been observed in the parenchyma of 
a hybrid phlox root together with recently deposited eggs, proving that this 
nematode is also able to sustain life in healthy plant tissue. This form must 
therefore be considered as a facultative plant parasite with perhaps dominant, 
necrobiotic food tendencies.— {Courtesy Biol, Aha.) 

A new species of Stylopage preying on nematodes, C. Dreghsler {Mycolo- 
gla, 28 {1936), Eo. 3, pp, 241-246, fig, l).—8. leiohypha n. sp., a fungus here 
described, was found in the soil, near Sanford, Fla., capturing and consuming 
nematodes up to 0.25 mm long and belonging to species of RhaMitis, Cephalohus, 
and Acroheles, 
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Wildlife Review, [December 1936] (C7. S. Dept, Agr,, Bm. Biol. Suriey, 
Wildlife Rev. No. 7 {1986)^ pp. 50). —^The present number includes, in addition to 
the usual abstracts, author and subject indexes to the first seven numbers (E. S. 
R., 76, p. 355). 

Animal life in Palestine: An Introduction to the problems of animal 
ecolojs;y and zoogeography, F. S. Bodenheimeb (Jerusalem: L. Mayer, 1935, 
PP- [8]+506, figs. m7 )).—^The first and general part of this work (pp. 1-90) 
takes up the history of zoological exploration, the zoogeographical position, his¬ 
tory of animal life, and general ecology of animal life in Palestine. Accounts of 
the mammals, bird life, reptiles and amphibia, insect life, other terrestrian ani¬ 
mals, fresh water hydrobiology, and animal life on marine shores follow. Author 
and animal indexes are included. 

Banding studies of semidomesticated mallard ducks, P. L. Ereingtow and 
W. B. Albert, Jr. (BirdrBanding, 7 (1936), No. 2, pp. 69-73).—Contributing from 
the Iowa Experiment Station, a report is made of the behavior of several hundred 
mallard ducks of all degrees of domestication that were released upon discon¬ 
tinuation in 1932 of a State game farm at Lansing. Iowa. 

The majority of the data presented are nearly equally divisible into four 
chief categories. “A little over one-fourth of the 350 birds banded while young 
remained regular local residents imtil the second summer following. A little less 
than one-fourth remained until the first summer before they were lost track of: 
a similar number were recorded no later than the fall foUowing banding. Almost 
exactly one-fourth were never retrapped nor heard of again. . . . 

“The preponderance of the birds which have disappeared, we may suppohe, arc 
cither dead or are living elsewhere. Numbers of those which have disappeared 
from the immediate area may be living somewhere, but the very low percentage 
of returns from birds shot by hunters (two-season total of 0.0 percent compared 
to Lincoln’s [E. S. R., 72, p. 72] 12 percent first-season expectation for wild 
birds) does not indicate that very many have fully reverted to the wild state. It 
is significant to note that despite the immaturity of these birds at banding, three- 
quarters were known to have attained December size. 

“One reasonable supposition is, if the records of the missing birds have not 
been terminated by death, that at least some of them have migrated only to 
establish themselves en route on refuges on which they have found things to 
their liking. Tlie com and open water of city parks, game farm wintering pens, 
private as well as public refuges, great and small, all on occasion have proved 
attractive enough to draw and hold stragglers from the outside, many of which 
have been distinctly tame from the time that they have come in." 

It is considered to be doubtful that these birds would be able to live sedentary 
lives in North Central States marshes without winter feeding by man. 

An economic study of the food of the ring-necked pheasant in South 
Dakota, H. 0. Sevekin ( IBrookingsl: 8. Dak. State Col., 1933, pp. 252, figs. 2 0 •— 
This rei)ort of a laboratory study of the food habits of the ring-necked pheasant 
(Phasianus colcJiicus torquatus Gmel. X P. colchicus colchicus L.), first intro¬ 
duced into South Dakota in 1912, is based upon observations and a detailed 
analysis of the crop and gizzard contents of each of 285 individuals obtained 
from all representative areas where the pheasant was able to maintain itself 
in goodly numbers since April 1929. 

“Plants whose seeds were found in the food tubes of our pheasants totaled 116 
species. The bulk of the seeds eaten were included in the Gramineae, while 
seeds of Compositae, Polygonaceae, Rosaccae, Leguminosae, Solanaceae, 
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Violaceae, and Caprifoliaceao made up most of the remainder. A total of 
140,-10 seeds were louud, which a^orage& approximately 402 seeds per bird. 
Economically considered, approximately 23.7 i)ercent of these seeds were 
useful to man, 34.8 percent were neutral in character, and 39 percent were 
harmful. “While pheasants eat a large number of noxious weed seeds, they 
do not reduce the numbers of such seeds per acre suflSciently to make any prac- 
tieal difference to the farmer or gardener.” 

The animal food eaten consisted principally of insects, but a comparatively 
small number of spiders, millepedes, and snails, and a small amount of broken 
up pheasant eggshells were also taken. A total of 3,471 complete or nearly 
complete animals were found in the crops and gizzards, but of this number 
3,375 were insects. Forty percent of the animals were flies and their larvae. 
Next in order were the Orthoptera with 20 percent, Coleoptera 16, Hymenoptera 
11, Lepidoptera 9, Hemiptera and Homoplcra 2, and the Neuroptera with 0 3 
percent. Spiders constituted 2 percent of the total number of animals eaten, 
while the Diplopoda (millepedes) and the snails accounted for 0.5 and 04 
percent, respectively. Forty percent of the entire lot of animals eaten wore 
classed as harmful to man, 3 percent were useful, 27 percent neutral, and 30 
percent doiil)tful. 

Studies on the bank swallow Riparia riparia riparia (Linnaeus) in the 
Oneida Lake region, D. Stoner {RoobcvcU Wild Life Ann, [Syi'acuse Univ,], 
4 (1936), Xo, 2, pp, 122-233, pi, 1, figs, 49).—Studies of the life history and habits 
of the bank swallow reported include an account of its parasites and foot 
diseases and a four-page list of references to the literature. 

The parasites of the muskrat (Ondatra zibethica L.) in the British Isles, 
T. Warwick (Parasitology, 28 (1936), Xo. S, pp. 395-402), —^A list is given of the 
helminth and ectoparasites of the muskrat, with their continental distribu¬ 
tion, and a table showing the incidence and distribution of the three most 
commonly occurring species of muitoat ectoparasites in Great Britain, namely, 
Laelaps multisphwsus Burm., LisfropJiorus validus Banks, and Dennacarus 
n. sp. Of the five species of helminths of the British muskrat, two (Notocofih 
lus quinqueserialis Barker & Laughlin and Byme^wlepis evaginata Barker & 
Andrews) have been introduced with the animaL The three other species 
of helminths (Capillaria hepatica (Bancroft), Taenia taeniaeformis (Batsch) 
larva, and T, tenuicotlis Rud. larva) have probably been largely reacquired 
from the local fauna. All of the three common species of ectoparasites (L. 
multispinosus (Tetragonyssus spiniger), L, validus, and Dermacarus n. sp.) 
occur in North America. Three other species (Tyroglyphus sp., MyoVia n. sp., 
and Polyplaw sp.) have occurred as single individuals, the last species having 
probably been acquired from the water vole (Arvicola amphiMus amphibius 
L.). Introduction into Britain has greatly depleted the original helminth 
fauna as regards number of species and individuals, but not so with the 
ectoparasites. Lists of the parasites hitherto recorded from the mu^rat are 
given and those of the brown rat (Ratius norvegictis Brx.) and water vole. 

Plague infection discovered in fleas and lice taken from marmots in 
Montana and in a marmot in Utah (PuJ), Health Rpts, [U. 8f.], 51 (1936), No, 
34, pp. 1159, 1160). —^Record is made of the discovery by 0. R. Bskey of plague 
infection in fleas and lice taken from ground hogs (marmots) killed in SmaR 
Horn Canyon, Mont., in July 1936. This finding is said to have provided the 
first direct evidence that plague exists among marmots in America and to 
demonstrate that the infection may be recovered from lice as w^ as fleas taken 
from these rodents. Fatal epizootics are said to have been noted among 
marmots in a number of localities in Western States, and reference is also made 
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to the discovery of plague in a si<*k ground hog killed iii July 1086 in Indian 
Creek Canyon, Beaver County, Utah. 

Studies on Strongyloides.—S. ratti in parasitic series, each generation 
in the rat established with a single homogonic larva, G. L. {Amer. 

Jour. Eyg.f 2Jf (1936), 2iO. 1, pp. 71-87, figs. 2). —^Experimental rats were infected 
with a single homogonic larva of 8 . ratti each. “The infections were demon¬ 
strated by the appearance of larval progeny in fecal cultures coUcctod from 
5 to 11 days later. Of 181 rats exposed to a single lar^a each, 58, or 32 per¬ 
cent, became positive culturally. The pure-line strain of the parasite was 
passed serially through 14 parasitic generations by means of these single larva 
transfers without recourse to the heterogonic mode of larval de^’elopment. 
Analysis of the data from the single lar^^a infections indicates that a male 
parasite is unnecessary in the bionomics of 8. ratti either to maintain parasitic 
fertility or to explain the two modes of larval de^elopment. Hyperinfection 
as a source of either hypothetical male parasites or additional parasitic females 
finds no support either factually or inferentially in the data. The para’*itic 
phase of 8. ratti is thus represented by a female organism, which is either 
syngonic or parthenogenetic-” 

A list of external parasites from birds of the eastern part of the United 
States, H. S. ruTESS (Bird-Banding, 7 (1936), Ko. 1, pp. 9-27). —^The author’s 
studies ha^^e led to the recording of 198 different species of external para*-it es, 
including the Mallophaga or biting lice, the Hippoboscidae or bird fiies, the 
mites, and the ticks taken from 255 species and subspecies of wild birds in 
various States east of the Mississippi River during the years 1928 to 1935, 
inclusive. 

Plasmodium oti n. sp., a plasmodinm from the eastern screech owl (Otus 
asio naevius), infective to canaries, P. Woi.fson (Amer. Jour. Egg., 2Ji (1936), 
yo. 1, pp. 94-101, pi. 1, figs. 2). — P. oti, isolated from the eastern screech owl and 
established in canaries, is described as new. 

Ecological investigations of the liver fluke snail Limnea truncatula in 
Jaeren [trans. title], F. 0 kland (Meld. Norges Landl)r. Efiiskole, 16 (1936), No. 
6, pp. 449-470; Ger. at)s., pp. 407-469). —^A report of studies of L. truncatula in 
southwestern Norway, contributed with a list of 23 references to the literature. 

A technic for clearing large insects, P. Stapp and R. W. Gumley (Stain 
TecJinoh, 11 (1936), No. 8, pp. 105,106, figs. 2).—A method that has been found 
to clear large insects successfully, highly pigmented animals and specimens 
with chitinous coverings being rendered translucent, is here described. 

Photomicrography of opaque objects, J. G. Pratt (Amer. Pliotog., 30 (1936), 
No. 6, pp. 348-352, 854, 7). —^A contribution on the technic of insect photog¬ 

raphy, particularly as relates to the depth of focus. 

Effect of low temperature in shortening the hibernation period of insects 
in the egg stage, P. Plemion and A. Hartzexi. (Contrib. Boyce Thompson Inst., 
8 (1936), No. 2, pp. 167-173). — "Egg masses of the eastern tent caterpillar collected 
in the fall were hatched at room temperature when given a pretreatment of 
from 8 to 12 weeks at 1®, 5®, and 10® 0. The time required for hatching de¬ 
creased as the period at low temperature increased. No hatching of larvae 
was obtained from those kept constantly at room temperature. 

Eggs of the fall cankerworm also responded to low temperature exposures; 
while a few hatch when kept constantly at room temperature (about 22®), a 
much higher percentage is obtained at room temperature when preceded by 
periods of from 3 to 18 weeks at 1®, 5®, 10®, and 15®. 

No low temperature treatment is required for the hatching of nymphs of 
the Chinese mantis. However, egg masses subjected for from 3 to 12 weeks 
at 5® were not injured. 
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Report of the Chief of the Bureau of Entomology and Plant Quarantine, 
1936, L. A. Strong (U. 8, Dept. Apr., Bur. Ent, and Planf Qnar. Bpt., J936, 
pp. 3-23, 27-S7, 46-53, 57-91),—The work of the year (E. S. R., 74, p. 814) with 
fruit and nut insects included codling moth control by the use of insecticides, 
bands, sanitation, baits, and parasites; control of the pear thrips on pears and 
prunes; oriental fruit moth; peach borer; plum curculio; San Jose scale; 
grape berry moth; grape leafhoppers (the grape leafhopper and related forms) ; 
the grape rootworm; pecan nut casebearer; pecan casebcarer; black pecan 
aphid; hickory shuckworm; pecan phylloxera Phylloxera devastatrix Perg.; 
raisin moth Ephestia figulilella Greg.; citrus rust mite; orange thrips; Cali¬ 
fornia red scale; rhinoceros beetle Strategue quadrifoveatiis Beauv.; coffee 
insects; the pineapple mealybug; Japanese beetle; and fruitflies (the Mexican 
fruitfly, Anastreplia serpentina Wied., melonfly, Mediterranean fruitfly, and 
West Indian fruitfly); and the citrus blackfly. 

Insects affecting forest and shade trees referred to include the Black Hills 
beetle, mountain pine beetle, western pine beetle, forest tent caterpillar, Euro¬ 
pean elm bark beetle Scolytus muJtistr'iatus Marsh, and the native elm bark 
beetle HylurgopUnis rufipes Eichh. (both vectors of the Dutch elm disease), the 
gypsy moth and brown-tail moth, and the satin moth. 

Cereal and forage insect investigations referred to include the Buroi)ean com 
borer; corn earworm; 12-spotted cucumber beetle (a carrier of Stewart's 
disease), southwestern corn borer; fall army worm; hessian fly; chinch bug; 
corn loafliopper Peregrinus maidis Ashm.; ortalid fly Euxesta stigmatias Loew; 
sugarcane borer; rice stinkbug Oehalus pugnax P.; com leaf aphid, rusty 
plum aphid, a sedge aphid (CaroUnaia cyperi Aiusl.), and Aphis nerii Kalt, 
which act as vectors of sugarcane mosaic; alfalfa aphid; alfalfa weevil; vetch 
aphid Bruch us hrachialis Fahr.; lygaeid plant bugs and pentatomid bugs on 
alfalfa seed; range caterpillars; grasshoppers; the Mormon cricket; and 
stored-grain insects. 

Truck crop, garden, greenhouse, tobacco, and bulb insects reported upon in¬ 
clude wireworms, the Mexican bean beetle, pea aphid, lima bean pod borer 
and other pod borers, tomato pinworm, corn earworm, sweetpotato weevil, 
vegetable weevil, mole crickets (especially Scaptcriscus acletus R. & H.), the 
turnip aphid, lettuce loopers (Autographa spp.), the European earwig, onion 
thrips, imported cabbageworm, cabbage looper, diamondback moth, strawberry 
weevil, strawberry root aphid, raspberry fmitworm, red berry mite Eriophyes 
rssigi Hass., beet leafhopper, tobacco flea beetle,, tobacco horn worm, tobacco 
budworm, tobacco thrips, tobacco webworm, cigarette beetle, tobacco moth, 
gladiolus thrips. red spider mites and thrips, the bulb mite, and mushroom 
pests. 

Cotton insects mentioned include the bollweevil (including possible injury 
to soils by calcium arsenate), cotton flea hopper, boUworm, pink bollworm, 
several hemipterous insects, the cotton root aphid, and the Thurberia weevil. 

Data on bees include diseases, beeswax, pollination, and bee breeding. 

Insects affecting man and animals mentioned are screwwonns and other 
blowflies, homflies. mosquitoes, sand flies, eye gnats, ticks, surgical maggots, 
and household and stored-product insects. 

In work on insect identification and foreign parasite introduction particular 
attention was given to the importation of natural enemies of the oriental fruit 
moth, Japanese and Asiatic beetles, elm leaf beetle, and fruitflies. 

Insecticide and related studies under way include control of insects by fumi¬ 
gation, sterilization of plant products by high and low temperatures, method 
of applying insecticides, physiology of insects, toxic effect of insecticides on 
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insects, toxicity of insecticidal combinations of tobacco and tobacco products 
on insects, tests to determine the effect of new insecticidal materials on insects, 
and chemical investigations on (1) insecticidal plants (tobacco, derris, pyre- 
thrum, etc.) and their constituents, (2) development of synthetic organic in¬ 
secticides, (3) the removal of spray residue, (4) development of inorganic 
insecticides, (5) fumigants for control of insect pests, (6) oils and oil emul¬ 
sions, (7) accessory materials for use with insecticides, and (8) determination 
of the toxicity of new insecticidal compounds, using goldfish. 

[Contributions on economic insects, insecticides, and insect control] 
{U. 8. Dept, Agr,, Bur, Ent, and Plant Quar,, 1936, E^92, sect, 1, pp, [3]-|-19S, 
,sect. 2, pp, [31-^199-^58, sect, 3, pp, [31+359-628; E-393, pp, 8; E-S94, pp, 4; 
E-395, pp. 4; B-396, pp. 8, pis. 8; E-397, pp. 5, pis, 11). —Further contributions in 
this series (B. S. Il.,76,p. 501) are A Bibliography of Nicotine—II, The Insecti¬ 
cidal Uses of Nicotine and Tobacco, by N. E. Mclndoo, R. C. Roark, and R. L. 
Busbey (E-392, 3 sections); The Vetch Bruchid Bruchus 'braehialis Pahraeus, 
by P. N. Annand and J. S. Pinckney (E-393); Sulphur Dips for the Control 
of Goat Lice, by O. G. Babcock (E-394); Carpet Beetles (E-395); The Ma¬ 
chinery-Piping System of Flour-Mill Fumigation, by G. B. Wagner, R. T. Cotton, 
and H. D. Young (E-396); and The Distribution of California Buckeye in the 
South-Central Sierra Nevada Counties in Relation to Honey Production, by 
G. H. Vansell and W. G. Watkins (E-^97). 

[Report of work in entomology by the Arkansas Station] (At Kansas 8ta, 
Bui. 337 {1936), pp, 4^46), —^The work of the year reported upon (E. S. R., 74, 
p. 816) relates to the sugarcane beetle and the strawberry crown borer, both 
by W. J. Baerg; the striped cucumber beetle, by D. Isely; variations in codling 
moth injury in northwestern Arkansas, by Isely and H. H. Schwardt (B. S. R., 
75, p. 669); and the biology of horseflies, by Schwardt (B. S. R., 76, p. 221). 

[Report of work in economic entomology], D. B. Magkie and A. O. Pleury 
{Oallf, Dept, Agr. Bui,, 24 (1935), No. 4, PP- 403-430, 505, 506, 507, 508, 509, 
511-527). —^The occurrence of and control work with the more important insects 
and related pests in California in 1935 are reported upon (B. S. R., 74 p. 
366). 

[Report of work in entomology by the Delaware Station] (Delatoare Sta. 
Bui, 203 (1936), pp, 22-35), —^The more important insects of the year (E. S. R., 

74, p. 66) and a study to determine the factors responsible for the development 
of one and two annual broods of the plum curculio are reported upon by L. A. 
Steams; bionomics and control of the codling moth, by Stearns, D. MacCreary, 
W. R. Hadeti, and P. L. Rice; and mosquito investigations, by Stearns and 
MacCreary. 

[Report of work in entomology by the Michigan Station] (Michigan Sta, 
[Rien.] Rpt, 1935-36, pp, 30, 31, 41)- —^Brief reference is made to the work of the 
biennium (E. S. R., 73, p, 505), including zinc arsenate in codling moth control, 
oriental fruit moth parasites, control of other fruit tree pests, insects on orna¬ 
mental plantings, termites, and dormant season sprays for aphids. 

[Report of work in entomology by the Alissouri Station] (Missouri Sta, 
Bui. 370 (1936), pp. 51—55,69,70), —The work of the year reported upon (B. S. R., 

75, p. 77) includes biological studies on the codling moth, tinning sprays by moth 
emergence, substitutes for arsenate of lead, mothprooflng packing sheds, orchard 
control of codling moth and spray residue, effects of Aenoplex carpocapsae and 
weather on the codling moth, and bait trap experiments with codling moth, all by 
L. Haseman, L. Jenkins, and H. Eoch; chinch bug control, hessian fly-resistant 
wheat varieties, and insect pests of melon and related crops, all by Haseman; 
the toxic action of various chemicals on codling moth larvae, by Haseman and 
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Koch; spraying tests witli zinc arsenate, by H. G. Swartwout; and substi¬ 
tutes for arsenate of lead, by C. G. Vinson. 

[Report of work in entomology by the New Xork State Station] {Nsw 
York State 8ta. Rpt, 1936, pp. 39, 40, 48-62),--The work of the year referred to 
(E. S. R., 74. p. S15) includes studies of calcium arsenate (E. S. R., 76, p. 215); 
spreading and wetting properties of insecticides and fungicides; spray residues; 
the codling moth and the tree hopper Glossonotus crataegi Pitch on apple; the 
codling moth on pears; the European red mite on plums; phototropic responses 
of the codling moth; insecticides used as dormant and early spring treatments; 
fruit insect investigations in eastern New York, particularly of the apple 
maggot, apple curculio, fruit tree leaf roller, scurfy scale, and white apple leaf- 
hopper on apple and several enemies of pears and small fruits; biological con¬ 
trol of the oriental fruit moth by Macrocentrus ancylivorua and of the codling 
moth by Ascogaster carpoeapaae; conti’ol of the oriental fruit moth on quinces; 
peach borers; nursery and ornamental insect pests, including the strawberry 
root weevil, black vine weevil, peach borer, oystershell scale, several spruce 
needle miners (particularly Oleihreutes ahietana Pern, and Recurvaria picea- 
ella Kieff.), the juniper webworm Phalonia rutilana Hiibn., a scale insect (ap¬ 
parently Lecunium fletdieri CkU.) and its attack on Taxiis, Juniperus, and 
Thuya, and the pine needle scale; insect pests of canning crops, particularly the 
pea aphid, root maggots, and cherry maggots; and vegetable insect investigations 
on Long Island, particularly with the cabbage looper, Mexican bean beetle, corn 
earworm, and the fall a^m^worm. 

[Contributions on economic insects in Oregon] (Orcg, State Jlort. Soc. 

Rpt, 27 (1935), pp. 58-63, 123-130, 163-165). —Contributions presented at 1935 
meetings of the Oregon State Horticultural Society and the Western Nut Grow¬ 
ers Association include the following from the Oregon Experiment Station: 
Strawberry Pests, Including Spittle Bug lAphrophora permutata IJhl. and 
Philaenua spumarius Fall.], by W. D. Edwards (pp. 58-65), Common Errors in 
the Selection and Use of Sprays and Dusts, by R. H. Robinson (pp. 123^-127), 
Control of the Pear or Prune Thrips [Pear Thrips] in Oregon, by S. G. Jones 
(pp. 127-130), and Wormy Filberts IBalaninus sp., probably uniformia, and 
MelisBUB latiferreanu8^, by B. G. Thompson (pp. 163-165). 

[Contributions on economic insects and acarids] (Ent. Soc. Brit. Columbia, 
Proc., Ko. 32 (1936), pp. 6-31). —Contributions presented at the thirty-fourth 
meeting of the society (E. S. R,, 73, p. 642), held in February 1935, include the 
following: The Production of Artificial Conditions Conducive to Winter Feed¬ 
ing of Ticks (Dennacentor andersoni Stiles), by J. D. Gregson (pp. 6, 7); Notes 
on the Moulting of Mites and Insects, by A. D. Heriot (pp. 8-10); A Check List 
of the Fleas of British Columbia, With a Note on Fleas in Relation to Sawdust 
in Homes, by G. J. Spencer (pp. 11-17); The European House Cricket (Oryh 
7u$ domeaticus) Now in Vancouver, by J. K. Jacob (pp. 18,19); Entomological 
Illustrating, by G. R. Hopping (pp. 20-22); The Distribution of the Rhododen¬ 
dron White Fly IDialeurodeB chittendeni Laing] in British Columbia: Notes on 
Its Life History and Control Measures, by H. F, Olds (pp. 23-25); An Out¬ 
break of Autographa califoniica Speyer Around Kamloops, Summer 1934, by 
G. J. Spencer (pp. 26-28); and Some Food Plants of Lepidopterous Larvae— 
List 3, by J. R. J. Uewellyn-Jones (pp. 29-31). 

Pests of cultivated plants, M. H. Rxthmann (Brit Columbia Dept. Agr., Sort. 
Circ. 72 (1936), pp. 68, figs. 29). —^This general account of insect pests includes a 
discussion of sprays and spraying by B Hoy (pp. 53-86). 

[Economic insects in Kenya] (Kenya Dept Agr. Ann. Rpt, 1934, 'ool. 2, pp. 
17-23). —^Brief reference is made to the occurrence of and work of the year with 
economic insects in Kenya. 
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Annual report of the division of entomology for the year ended 31st 
December 1935, R. W. Jack (RhodeBia Agr, Jour., 33 (1936), No. 5, pp» 
329-356). —^The occurrence of and work of the year with economic insects, includ¬ 
ing those attacking man and animals, are reported upon (E. S. B., 74, p. 228). 

Report of the entomologist for 1935, O. B. Redxcan King (Tea Res. Inst. 
Ceylon Bui. IS [1936), pp. 35-40, fig. 1). —^The occurrence of and progress of 
w ork with insect enemies of tea in Ceylon in 1935 are reported. 

A preliminary report on an entomological survey of Guam, O. H. Swezky 
(Hawaii. Planters^ Rec. [Hawaii. Sugar Planters* Sta.), 40 (1936), No. PP- 
S07-314)- —^An annotated list is given of the crop pests known at the present time 
in Guam, based upon a survey conducted commencing on April 27,1936. 

Insect damage to Empire products, J. W. Mpneo (Jour. Roy. Soo. Arts, 8^ 
(1936), No. 4665, pp. 925-933). —general summary of information presented as 
ail address. 

Insects in relation to production of red clover seed, J. H. Biggeb (Til. Stale 
Acad. Soi. Trans., 28 (1935), No. 2, pp. 60-63). —The author considers the effect of 
insects on (1) the stand, (2) number of blooms, (3) condition of bloom, and (4) 
direct effect on seed. 

Experiments with derris for control of insect pests in the Netherlands 
Indies, J. VAN deb Vecht (Landhomo [Buitenzorg), 11 (1936), No. 10, pp. 401-465, 
figs. 5; Eng. ahs., pp. 461-464). —^Preliminary tests of derris made with various 
insects under field conditions in the Dutch East Indies are reported upon. 

The relation between the degree of fineness of pyrethrum powder pro¬ 
duced by different periods of grinding to toxicity to insects and to deteriora¬ 
tion by light and air, 0. L. Smith (Jour. N. Y. Ent. Soc., 44 (1936), No. 4» PP> 
317-339, pis. 3). —^Following a review presented with a list of 15 references to 
the literature the author reports upon experiments conducted, the details of 
which are given in tables. The results obtained have led to the conclusion that 
the finer the pyrethrum powder is ground the more rapid is the rate of paralysis 
of mosquito larvae and the speed of kill of the bean aphid. The tests on aphids 
were conducted both as sprays and dusts with duplication of results. The sur¬ 
face area of the ground particles exposed to the extracting medium appears in 
each case to be the determining factor. In paralytic and mortality tests con¬ 
ducted the finer the pyrethrum was ground the more rapid was the deterioration 
of the toxic principles upon exposure to light. Data were obtained which have 
shown that the deterioration of pyrethrum by light can be prevented for a lim¬ 
ited time by either tannic acid, an antioxidant, or titanium dioxide, a pigment 
which absorbs the injurious wave lengths of I^ght. The degree of protection se¬ 
cured does not vary with the different finenesses of pyrethrum powder. Even 
when the protectants are present, the pyrethrum powder begins to lose toxicity 
after a certain length of exposure. The material containing titanium dioxide 
holds its toxicity slightly longer than that containing tannic acid. 

The practical use of insects for the control of insect pests and noxious 
weeds (Hans. State Bd. Agr., [Quart.] Rpt, 55 (1936), No. 217-A, pp. 29-41).— 
Two contributions are presented as follows; The Use of Insects for the Control 
of Insect Pests, by G. A. Dean (pp. 29-33), contributed from the Kansas Experi¬ 
ment Station, and The Use of Insects for the Control of Noxious Weeds, by S. G. 
Kelly (pp. 34-38). 

Parasites introduced into Barbados for control of insect pests, R. W. E. 
Tuckeb (Agr. Jour. [Barlados], 5 (1936), No. 1, pp. i-33).— This contribution 
reports upon 14 insect parasites that have been introduced into Barbados since 
1927 in an attempt to secure biological control of various insect pests. 

127997—37 - 6 
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No positive results have been obtained Irom tbe majority of these introduc¬ 
tions. Some projects, such as the establishment of LUophaya diatraeao Towns, 
and Pyrophorua luminosiis Ill. are still in progiess, and one parasite, namely, 
ParatJieresia claripalpis V. d. Wp., is to be reintroduced. 

The status of Bufo marinuSi the giant toad introduced over 100 yr. ago into 
Barbados, is discussed. The reasons for its diminution to the point of ineffec¬ 
tiveness are noted and suggestions made for its artificial propagation as a control 
over the pests Lachuobterna amithi and Diaprepes ahbreaiatiis, 

A biological study on some common Philippine termites^ G. A. Panuua 
{Philippine Ayr.. 25 (1^36), No, 3, pp. 233-263, figs. 16),—The termites the biology 
of which is here noted include llatrotennes gilvus (Hagen), Microcerotermes 
los-hanoaensis Oshima, Coptoteanes vastator Light, Nasutitennes lu'sonlcus 
Oshima, Crgptotermes nocens Light, C, cynocephdlus Light, and Ilospitalitermcb 
ho&pitalis (Haviland). 

The termite Microtermes pallidus Hav. in relation to tea in Malaya, G. H. 
CoEBETT and N. O. E. Mrixm {iSUaits Hetllements and Fed. Malay tStates Dept. 
Ayr., tlci. Her. No. 17 {1936), pp. l2}-\-12, pis. 4).—This contribution includes the 
results of experiments aimed at the prevention of attack of tea by II. pallidus. 

Mormon cricket control in Nevada, 19S5, G. G. Schwms and L. M. Bubge 
{Nev. State Dtpt. Agr. Bui. 1 {1936), pp. 15, figs, i#).—Details of control work with 
the Mormon cricket in which t\\o methods of control were employed, namely, 
poisoning by the use of arsenical dust and trapping the migrating crickets, are 
reported. 

Studies on Schistocerca gregaria Forsk., I-VII {Indian Joiu\ Agr, Set, S 
{1933), No. 4, pp. 639-645, pi. 1; 6 {1936), 2, pp. 188-262, fiys. 6; 263-267; 3, 

pp. 586-390; 591-623, pis. 3; 624-664, pl^. 5; 665-671, figs. 4).—Seven contributions 
on studies of the desert locust {8. gregaria) are presented by M. A. Husain and 
the following junior authors: The Micropyle in Hchistocerca gregaria Forst. 
and Some Other Acridiidae, M. L. Roonwal (pp. 639-645); The Biology of the 
Desert Locust, With Special Relation to Temperature, T. Ahmad (pp. 188- 
262) ; Why Do Locusts Eat Wool? A Study in the Hydromania of Schistocerca 
gregaria, C. B. Mathur (pp. 2(53-267); Colour Changes and Sexual Behaviour in 
Desexualised Schistocerca gregaria Adults, K. Das Baweja (pp. 586-590); 
Pigmentation and Physical Exertion, C. B. Mathur (pp. 591-623) ; Influence of 
Temperature on the Intensity and Extent of Black Pattern in the Desert Locust 
Hoppers Bred Crowded, T. Ahmad (pp. (524r-G64); and Factors Determining the 
Movement of the Vermiform Lar\ae, Des Ilaj Bhatia (pp. 605-671). 

The spotted locust Aularches miliaris, J. 0. Hutsot^ {Prop. Aar. iCeylon), 
So {1935), No. 2, pp. 127-129, pi. 1). —^This grasshopper (A. miliaris) is said to 
have been known as a periodical pest of estate and village crops in Ceylon for 
about 40 yr., mainly in the middle portion of the Central Province. 

The bedbug and its control [trans. title], H. Kempeb {KleMier u. PelQtier, 

12 {1936), No. 3, pp. 107, figs. 18).—A monographic account of this pest, presented 
with a 12-page list of references to the literature. 

Control of the bean leafhopper, S. W. Ceaek (Tcj*. Farming and Citrioult., 

13 {1936), No. 3, p. 13). —Contributing from the Texas Experiment Station, the 
author describes an efficient and relatively inexpensive control measure em¬ 
ployed against the potato leafhopper on beans which consists of a mixture of 
finely ground sulfur dust and ground pyrethrum flowers. “For dusting beans, 
a ground sulfur should be specified, 99 percent of which will pass a 325-mesh 
sieve. Pyrethrum flowers should be added to tbe sulfur dust in sufficient quan¬ 
tity to bring the pyrethrin content to 005 percent. If quicker elimination of 
the hopper is desired, the pyrethrin content may be increased to 0.10 percent. 
This latter dosage is usually recommended. 
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“If pure pyrethrum dust is used, mix 1 part with 9 parts of finely ground, 
ronditioned sulfur to make a dust containing 0.1 percent pyrethrins, but if an 
activated pyrethrum dust is used containing only 0.5 percent pyrethrins, mix 
2 parts of the activated dust w ith 8 parts of finely ground, conditioned sulfur. 

“The sulfiir-pyrethrum mixture is usually applied at the rate of from 25 to 
30 lb. i>er acre, depending on the size of the plants.” Two treatments have 
been found to bo sufficient in most cases, but three may be needed to control 
severe infestations. 

Apple leaf-hoppers: An outbreak in \"ictorian orchards, K. M. Ward (Jour. 
Dept. Agr. Victoria, (1936), No. 7, pp. 328-330, 376, figs. 5). —^This contribution 
relates to Typhlocyha australis Frogg., a severe outbreak of which occurred in 
the northeastern section of Victoria during the season of 1935-36. It is said 
to be the first outbreak of its kind in apple orchards in that State. 

Additions to the New York State list of aphids, with notes on other New 
York species, M. D. Leonard (Jour. N. Y. Ent. 8oc., Jfj, (1936), No. 3, pp- 
177-lSo)- —^Forty-two species and 1 variety are added to the 128 secies of 
Aphididao included in the list issued by the New York [Cornell] Experiment 
Station in 1928 (E. S. II., 58, p. 754), together with information on their occur¬ 
rence and host plants. 

Capitophorns aphids infesting Artemisia, G. F. Knowlton and C. F. Smith 
(Canad. Ent, 68 (1936), No. 10, pp. 229-234, figs. 55).—In this contribution firom 
the Utah Experiment Station on aphids infesting Artemisicb, or sage, of which 
plant there are approximately 75 species that occur in the Rocky Mountain 
region (several bcdng of great economic importance as food for range live¬ 
stock), 8 species of the genus Capitophorus are noted, of which 6 are described 
as new. 

The relation of aphids to the transmission of bean mosaic, W. J. Zau- 
MEYER and 0. W. Kearns (PhytopatJwlogy, 26 (1936), No. 7, pp. 614-S29).^ln 
virus transmission experiments with bean mosaic virus, 11 aphid forms col¬ 
lected from 17 different host plants were found to transmit the virus, namely, 
the melon aphid, cowpea aphid, bean aphid. Aphis spiraecola. the cabbage 
aphid, Syalopterus att'iplicis L., Macrosiphum anibrosiae Thos., the potato 
aphid, pea aphi<l, and the green peach aphid. A single species tested, Neo- 
thomasia popullcola Thos., collected from the cottonwood tree, gave negative 
results. Fourteen species of aphids were found on beans in the field, and it 
is considered likely that a careful search would reveal more. Transmission 
studies with 10 species of insects oiher than aphids commonly found feeding 
on beans yielded negative results. 

Atmospheric HON fumigation for Latania scale on avocado fruits, D. L. 
TjINdgren and fl. L. McKenzie (Calil. Dept. Agr. Bvl.. 25 (1936), No. 3, pp. 
369-377, fig. 1). —^The results of fumigation control work with the Latania scale 
UindioiuH Jafotiiac Sign. (E. S. R., 7.5, p, 380). conducted by the California 
Citrus Exi)erimoiit Station, are reported upon. It is concluded that on avocado 
tniit this s<‘ale can be killed by atmospheric fumigation, a dosage of 25 ec 
of liquid hydrocyanic acid, or its equivalent, per 300 cu. ft. being recommended. 
With a load of 50 avocado boxes per 100 cu. ft., exposure should be for 1 hr., 
with electric fan circulation. 

A study of the gypsy moth in the town of Petersham, Mass., in 1935. 
W. L. Baker and A. C. CJltne (Jour. Forestry, 34 (1936), No. 8, pp. 759-765, 
figs. 2). —^This is a report of a study aimed at the determination (1) of the 
reactions of the gypsy moth to its food supply in an area never before heavily 
defoliated, in order to learn whether it had increased to outbreak numbers 
irrespective of food plant*!! or only in concentrations of favored food, and (2) 
of the extent any discriminating food habits of the insect that might be dis- 
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covorcfl would permit the application of silvicultural measuics of control in 
a particular locality. 

A common tussock-moth, Porthesia (Enproctis) scintillans Wik*, in 
Canton (liepidoptcra: Lymantriidae), Y. C. Ng {TAngnan Sci, Jour,, 15 
(1936), Yo. 3, pp. 483-4S6, figs, 5; Chin, ahs,, p. The tussock moth P. 

scintillavs, found in Canton and vicinity most of the year though not an ex¬ 
tremely serious enemy of any one crop, is a quite important pest through 
being a general feeder. 

Alucita niveodactyla Pag. (Microlepidoptera: Pterophoridae), a pest of 
sweet potatoes in Kwangtung, W. E. Hoffmann (Jjmgnan Sci, Jour,, 15 (1936), 
No. 2, pp, 311, 312, figs. 3; Chin, abs,, p, 312).—Notes are presented on a lepidop- 
teran of the family Pterophoridae (A. niveodactyla), the caterpillar of which 
causes extensive damage, particularly during December, to leaves of the sweet- 
potato in the Canton area. 

Injury to pines by Toitrix (Amelia) pallorana Kob., E. I. McDANm, 
(MicMgaii Sta. Qiiart. Bui,, 19 (1036), No. 2, pp. 92-94, figs, 2), —Observations 
made during an outbreak of T. pallorana among young pine transplants in 
the vicinities of East Lansing and Augusta, Mich., in 193C, in which the new 
growth on about 95 percent of the white pine was killed before discovery of 
the infestation, are reported upon. About 200 acres of from 4- to G-yr. old 
white, red, Scotch, and jack pine transplants were invol\ed. The plantings 
were mixed stands and all species were infested, but the larvae showed a 
decided preference for w’hite pine. 

The larvae encloses its food supply by drawing two or more tender shoots 
together and fastening them with a loose web. Where the shoots are close 
together all are excavated, for the larva does not confine its feeding to the 
tender needles but also tunnels into the tender new growth, such tunnels 
being extensive and new grow’th killed. The larvae were readily controlled 
by the application of either a contact or stomach poison, but since the infesta¬ 
tion on pines occurs only when the new growth is developing rapidly, it is 
impossible to protect the trees wdth a single application. A spray consisting 
of 1 pt. of 40-percent nicotine sulfate to 100 gal. of water plus 4 lb. of dissolved 
soap is recommended. 

The biology of the orange tortrix (Eulia (Argyrotaenia) citrana Fern.), 
W. H. Lange, Je., (Calif. Dept. Agr. Bui., 25 (1936), No. 2, pp, 283-285, fig. 1).— 
The author records the finding of larvae of the orange tortrix webbing the 
needles and defoliating young potted Monterey pines at Berkeley, Calif., during 
the summers of 1933 and 1934. Later it seemed to be of little importance to 
young pines because of the few trees attacked. An account is given of its 
life history based on the successful rearing of 15 adults through the complete 
life cycle, supplemented with many partial records and observations on the 
trees under natural conditions. 

The needle-tying moth Tortrix excessana Walk., A. F. Clask (New Zeal. 
Jour. Sci. and Technol., 17 (1936), No. 5, pp. 679-685, figs. 4)- —The larva of the 
tortricid here considered is a source of much injury by webbing the needles 
together into a tube, the cuticle being consumed in whole or jn part, causing 
them to turn brown and die. The attack reaches a climax after two or three 
seasons and then rapidly declines, in many cases ceasing completely. 

The fruit leaf roller (Oacoecia argyrospila (Wlk.) ), a defoliator of the 
orange in California, W. H. Lange, Jb. (Calif. Dept. Agr. But, 25 (1936), No. 
3, p. 387).—The webbing and rolling of the leaves of orange trees and feeding on 
the buds by the larvae of the fruit tree leaf roller are reported upon. 

Results of miseddaneous insecticides used on larvae of the peach twig 
borer in hibernation, H. K. Plank (Calif. Dept. Agr. But, 25 (1936), No. 2, 
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pp. 216-^20 —In experimental control work with the peach twig borer, 34 
different treatments were applied from December 9, 1932, to ISIarch 1, 1933, 
to 1-j ear-old water sprouts growing on peach stumps in tv>o abandoned orLdiaids 
in the center of the northern California cling peach district. 

“A white mineral oil of about 52 sec. viscosity and 95 percent unsulfonated 
residue gave about the best results of the iinemulsified oils tried and caus'd 
a minimum of injury to the parasites and the tree. A lighter oil blend and ds 
combinations with toxic compounds injured the trees more or less severely, 
killed many of the parasites, and indicated somewhat inferior control of the 
borer. The heavy oils, emulsified or otherwise treated to make them emulsive 
or miscible in water, indicated very poor control and injured the twigs at the 
strengths used. The pine tar oils and beta-naphthol, emploared by other workers 
in the control of the codling moth in hibernation, gave uniformly poor control 
of the twig borer in a similar state, though none injured the plant or seemed 
to affect the parasites. Commercial liquid lime-sulfur at the strength generally 
used to combat the borer during the early blooming stage of the peach gave 
control decidedly inferior to a number of oil treatments. The addition of 
fumigants did not seem to increase the toxicity of the sprays containing them 
nor adversely affect the parasites or the plant. Pyrethrum added to one oil 
and an oil emulsion seemed to improve very markedly the control of the borer 
without killing the parasites or injuring the plant. 

“More extensive trials should be carried on, particularly with ‘white’ oils 
between 60 and 60 sec. viscosity alone and in combination with pyrethrum and 
nicotine, in order definitely to establish the value of these materials in the 
control of the peach twig borer in hibernation. The injurious effects produced 
(»n peaches by very ‘light* and very ‘heavy’ oils of low sulfonation indicate 
what might be expected should materials of these classes be used in commercial 
applications.” 

Studies ou the pine shoot moth (Bvetria buoUana Schiff.) (IGt, Brit] 
Forestry Com, Bui, 16 (1936), pp, i6, pis, 7, figs, 2).—The biology and forest rela¬ 
tions of the European pine shoot moth are dealt with by 0. C. Brooks (pp. 
6-26), and the status of the pest in East Anglia and experiments in control, 
by J. M. B. Brown (pp. 27-43). A bibHography of 52 titles is presented. 

Codling moth control work in the Department of Pny-de-Ddme [trans. 
title], H. SouLifi (Ann, jSpiphyt, et Pfiytog^nAt,, n, ser,, 2 (1986), No, 2, pp- 
159-189, figs, 7).—Data on the biology of the codling moth as infiuenced by 
temperature and humidity and the progress of control work are reported, wdth 
a list of 57 references to the literature. 

Codling moth control investigation, W, W. Yocum (Nebr, State Bd. Agr, 
47271. Bpt., 1935, pp, 552-55^).—Codling moth control tests conducted in 1934 in 
an orchard at Shnbert Nebr., showed that nicotine sulfate used with oil gave 
the best control (29.9 percent wormy), followed by lead arsenate (27.4), Kalo 
(35.3), calcium arsenate (41.7), and Black Leaf 155 (45.9 percent). The results 
obtained with chemically treated bands w^ere very irregular. 

Tariations in the effectiveness of chemically treated codling moth bands, 
G. A. FmNGEE (Amer, Soo, Sort, Sci, Proc,, 32 (1935), pp, 191-19i), —-Work at 
the Kansas Experiment Station, the details of which are given in three tables, 
has led to the following conclusions: “(Chemically treated codling moth bands 
are less effective in killing larvae during seasons of high temperatures than 
during normal seasons. Bands carrying a heavy load of jS-naphthol are more 
effective than those with low jS-naphthol content. Where heavy loads are used, 
tree trunks can be protected with asphalt emulsion, water glass, or linseed 
oil. Four-in. bands, unless very carefully dipped, are less effective than 2-in. 
bands. The addition of aluminum stearate to jS-naphthol and oil malms the 
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chemicals stickj. Bands in ^\hich the chemicals retain a a;ummy, sticky con¬ 
sistency are more effocthe than those in which the )3-naphthol becomes dry 
and crystalline.” 

California microlepidoptcra, VIII, H. H. Keifer {Bui. South. Calif. Acad. 
ScL, So (1936). yo. 1, pp. 9-2^, pis. 4). —Of the five new species described in this 
further contribution (E. S. R., 74, p. 71), Eucordylea h untella bore‘s into and 
destroys the flower buds of azalea, Arutotclia eldorada feeds on the young 
leaves and blossom buds of Adenostoma fascwulatum, and Gelechia langei 
attacks Pinus ponderoea. 

California microlepidoptera, IX, X, H. H. Keifer (Calif. Dept. igr. Bui., 
2o (1936U Nos. 2, pp. 235-239, pis. 7; 3, pp. 349-359, figs. 20).—Part 9 of this 
continuation of the study above noted reports upon (1) moths of the genus 
Qnoritnoschema (including PhthorUnaea), six in number, of which two are 
described as new; (2) three species of the genus Gelechia, of vhich one is de¬ 
scribed as new; (3) one species of the genus Dcovlona: and (4) one new species 
of the newly erected genus Aigurolacia. In addition to description.s of the 
adults and of the immature «.tiiges of some of the species, notes are given on 
their occurence and biology. 

In part 10 the author reports Inning found that while Jidults reared from to¬ 
mato and potato represent the true tomato piiiworm a group of specimens 
almost entirely reared from native Solanums represents a darker species native 
to the State to which the name Gnonmoschemn clmorei is given. “There seemed 
to be suflicient evidence that this darker species was native in the State, whereas 
the true pinworm had entered California from some point to the south.” A 
description of the adults and notes on Setiostonia femaldella Riley are also 
presented. 

[Contributions on the control of the white rice borer Scirpophaga 
innotata Walk.] (Landhouw [Biiitemorg'[, 11 (IPSd), No. 11, pp. 473-509, figs. 
4; Eng. abs., pp. 482, 501. 502, 508, 509). —^The contributions presented are 
Biological Foundations of Riceborer-Control [ 8 . innotata'\, by P. van der Goot 
(pp. 473-483); The Problem of the Rice-Borer in Krawang, by J. H. L. 
Joosten (pp. 484-502) ; and Experiences Concerning Irrigation in Connection 
With Control of the White Rice-Borer in West-Brebes (Residency Pekalongan, 
Java), by J. C. T. Kroe«5en (pp. 503-509), 

A recent army worm outbreak, J. A. Weddell (Queensland Agr. Jour., 45 
(1936), No. 5. pp. 449-i60, figs. 6).—^An outbreak of Spodopfera exempta Walk, 
which resulted in the destruction of forage crops and pasturage in the near 
Brisbane areas is reported upon. 

Oviposition by Heliothis obsolrta Fab. on the silks of corn, W. J. Phillips 
and G. W. Barber (Virginia Sta. Tech. Bui. 58 (1936), pp. 14 . figs. 5). —^In this 
further report of their studies of the com earworm (E. S. R., 71, p. 816), ob¬ 
servations “of the silking periods of two varieties of field corn planted each year 
on 11 different planting dates in 4 yr. <1924 to 1927) at Charlottesville, Va., and 
in 3 yr. (1925 to 1927) at Richmond, Va.,” are dealth with. “The number of 
earworm eggs received by the corn planted on the several dates selected is also 
discussed. 

“From the results of fie’d counts it was possible to construct curves showing 
the progress of silking in each of the 142 plats studied. ... It was found 
that these silking curves were variable, both in respect to the duration of this 
period of growth and in respect to the percentage of plants observed in «iik at 
any one time. These divergences were shown to be the result of varying weather 
conditions during the silking periods in the several years in which the studies 
were made. The curves for early and late plantings showed the greatest vari¬ 
ation in the time covered by the silking, while those of the midseason plantings, 
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especially tliose of May 2S, covered very nearly equal periods. The anifiTig 
periods in plats of Boone County White corn average somewhat longer than those 
in plats of Reid Yellow Dent corn. The average duration of the periods when 
10 percent or more of the plants had moist silks did not vary greatly in the 
plats of the several planting dates. The average duration of the periods when 
50 percent or more of the plants had moist silks was somewhat greater in plats 
of midseason or late planting dates than in plats of earlier plantings. . . . 

“The seasonal hh^tory of the insect varied greatly for the years covered by 
these studies, and consequently there was great variation in the number of eggs 
deposited per plant per day, not only for plats representing different planting 
dates but for plats of any one particular planting date. Notwithstanding this 
fact, it was clearly shown that the later the corn wms planted the greater 
the number of earworm eggs it received during the silking period, with the excep¬ 
tion of the year 1927, in which the seasonal history was most unusual. In 
general, early plantings of corn receive the least number of eggs during the 
silking period, midseason plantings receive a larger number, and late plantings 
receive the greatest number of eggs. Tlierelore, to lessen earworm injury, 
fi^d corn should be planted on or before May S in the latitude of Virginia, or 
in localities where the seasonal history of the insect is similar, in order that 
the plants may receive the least number of eggs while tresh silks are exposed, 
and thus be less severely damaged by the earworms.’* 

Studies of the ecology and control of cutworms in Tennessee, W. W. 
Stanley (Tennesftee 8ta, Bui. 159 {1936), pp. 16, fiys. 6*).— Information obtained 
on the growth rate of the immature stages of seven species of noctuld moths, 
parUcularly the dingy cutworm and Feltia diiccns, when bred at constant 
temperatures showed the higher temperatures to accelerate development of 
all stages except the prepupal stage of the dingy cutworm and F, du'ena. The 
increase in length of the prepupal stage of these two species at the higher 
temperatures appears to be a natural reaction which allows them to exist over 
a wide range of temperature conditions. “The other species studied are 
multiple-brooded, and they completed their growth in a relatively short time 
as compared with the dingy cutworma The fall armyworm show’ed a more 
rapid rate of growth by completing its cycle in 24.4 days from egg to adult 
at 30® 0. Moths of dingy cutw'orms confined at con^staut temperature showed 
that 28® was about the optimum for egg laying. 

“A study of the climatic factors indicates that a dry fall (September, October, 
November) and a w^arm winter are the conditions that favor moth abundance 
for the dingy cutworm. A rather wet fall, with the remainder of the year 
dry, favored adult abundance of F. suhgoUiica. Location of light traps affected 
the catch of moths. A trap on top of a S-'-tory building caught more moths than 
a similar trap operated on the ground or on an IS-story building. Moths have 
been caught from April 5 to December 23. More moths are caught during the 
last week of August and first week of September than at any other time. Near¬ 
normal rainfall is favorable for large moth catches. A variation from normal 
tends to decrease the moth catch. 

“Data obtained from light traps operated in various environments, such 
as patches of tomatoes and corn, indicate that some species are attracted, 
others are replied, and still others are not affected, by environment. Numer¬ 
ous tests with dingy cutworms showed that 0.5 lb. of sodium fluosilieate mixed 
with 25 lb. of wheat bran is more toxic to cutworms than paris green or 
other arsenicals used at the same strength.” 

Aids to the identification of anopheline imagines in Malaya, B. A. R. 
Gater (Singapore: Oovt, 1935, pp. 2^2, pU. 9, figs. 2Sd).—This handbook includes 
an index to the anophdine species and subspecies of mosquitoes of Malaya; 
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acconutb of their external and internal anatomy; life history and habits; 
collection and rearing; preservation and mounting; and examination, mainte¬ 
nance, and dissection; notes on the use of keys; a table for rapid identifica¬ 
tion; a note on the illustrations of species; brief descriptions of species; etc. 

A review of the Nearctic species of Chloropisca (Diptera, Ohloropidae), 
C. W. Sabboskt (Canad, Ent„ 68 (1936), Eo. 8, pp, 170-177) .—This synopsis of 
the Nearctic species of the chloropid genus Chloropisca, contributed from the 
Michigan Experiment Station, is presented with notes on tlieir distribution as 
checked by the author and a key to the 11 known species. C, glahra Meig., 
whose larvae are predaceous upon root aphids and are especially important 
predators of the sugar beet aphid, is the only species of which the life history 
is well known. 

The fly problem in rural hygiene (League Nations Health Organ, Quart, BuL, 
5 (1936), No, 2, pp. 211-236, figs. 4)*—The following contributions are presented: 
Report of the Meeting of Entomologists Convened by the Health Organisation 
of the League of Nations on the Fly Problem in Rural Hygiene (held in London 
on December 16 and 17, 1935) (pp. 211-213); The Biothermic Method of Fly 
Destruction and the Ease With Which It Can Be Adapted to Rural Conditions, 
by E. Roubaud (pp. 214-218); Investigations Into the Fly Density in Hungary 
in the Years 1934 and 1935, by F. Lorincz and G. Makara (pp. 219-227); and 
On Flies Visiting Human Faeces in Hungary, by F. Lfirincz, G. Szappanos, and 
G. Makara (pp. 22S-23G). 

Studies oil the influence of the environment on the sheep blow-fly Lucilia 
sericata Meig.—^IV, The indirect effect of temperature and humidity acting 
through certain competing species of blow-flies, A. C. Evans (Farasitology, 
28 (1936), No, 3, pp, 431-439, figs. 2).—In a further study (E. S. R., 74, p. 73) of 
the comparative resistance to high temperature and various humidities of four 
species of blowflies (OalUphora erythrocephala Meig., L. sericaia, Sarcophaga 
faloulata Pand., and Phormia groenlandica Zett.), the last was found to be 
the most resistant and C, erythrocephala the least resistant species. 

Further experiments upon the longevity of Xenopsylla cheopis Roths. 
(Siphonaptera), H. S. Lesson (Parasitology, 28 (1936), No, 3, pp, 403-409, 
figs. 3), —In further esperiments (E. S. R., 68, p. 71) with the oriental rat flea, it 
was found that *‘fleas fed once before starvation lived longer than unfed fleas. 
There was no difference between survival of the sexes and no direct propor¬ 
tion between survival times and saturation deficiency. Fleas kept with the 
host for 7 days before starvation lived still longer. Females lived considerably 
longer than males, but there was still no direct proportion between survival times 
and saturation deficiency.” 

Recent developments in the use of ^ectric light traps to catch the Asiatic 
garden beetle, H. C. Hatxock (Jour, N. 7. Ent. 8oc., 44 (1936), No. 4, pp. 
261-279, figs. 4),—The results of a study of trap lights to catch the Asiatic 
garden beetle, commenced in 1927 and continued each year through 1934, are 
reported upon. It is pointed out that because of its attraction to light this 
beetle has become a nightly nuisance near brightly lighted places of business 
and amusement on warm summer evenings. A funnel trap 4 ft. in diameter with 
a 500-w daylight bulb, in use from 1928 to 1931, cau^t as high as 188,250 
beetles during a season. Laboratory studies have shown that lights of short 
wave length near the violet end of the ^ectrum are most attractive to the beetle. 
The results of the work with 5 types of lights and 6 types of traps used in the 
experiments are reported upon. Some factors, such as temperature, type of 
light, and construction of trap, that influence the eflkiiency and usefulness of 
traps are discussed. 
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Life history and control of the Asiatic garden beetle, H. C. Haulock, rev. 
by 1. M. Hatvxey and H. 0. Haulock (U. 8 . Dept. Agr. Circ. 246, rev. (1936), 
pp. 20, figs. 13). —^This is a complete revision of the account prepared in 
1932 (E. S. B., 68, p. 791), the present status of knowledge of the pest being 
summarized. 

The alimentary tract of the margined blister beetle (Epicanta cinerea 
marginata Fab.) (Coleoptera, Meloidae), R. T. Everlt (OJiio Jour. 8ci., 36 
(1936), No. 4, pp. 204-216, figs. 11). study of the morphology and histology of 
the alimentary tract of the margined blister beetle, collected in southeastern 
Ohio, is reported upon with a list of 28 references to the literature. 

The introduction of the Chinese ladybeetle into dtms groves, J. R. Watson 
(Citrus Indus., 17 (1936), No. 5, pp. 15,18,19).—The ladybeetle Lets dimidiata 
15~spilota, introduced into northern Orange Co., Fla., citrus groves from Cali¬ 
fornia as previously noted (E. S. R., 56, p. 855), is said to have survived two 
very unfavorable winters and to be spreading in a very satisfactory manner 
from the original center. It has been found over an area of approximately 15 
miles in radius, occurring as far north as Winter Garden and in Orlando (E. S. 
R., 75, p. 658). 

An anatomical and systematic study of the genns Anatia of America 
(Coleoptera, Coccinellidae), H. L. McKenzie (Calif. XJniv. Puls. Ent, 6 
(1936), No. 10, pp. 263-272, figs. 11). —A description is given of six species of 
ladybird beetles of the genus Anatis, little of the life history of which is known. 
A list is given of the Insects known to be fed upon by members of the genus 
and a bibliography of 27 titles. 

Studies in the genus Aulicus Spinola (Coleoptera, deridae), B. G. Linsuiy 
(Calif. Univ. Puls. Ent., 6 (1936), No. 9, pp. 249-262, figs. 17).—Twelve ^cies 
of the genus Aulicus are recognized, of which 3 are described as new. Life 
history observations of A. terristns Linsley under laboratory and field conditions 
show a definite relationship between A. terrestris and the lubber grasshopper 
Esselenia vanduzeci Heb., upon the eggs of which the larvae feed. Of the 
lepidopterous larvae, Noctuidae are most commonly used for food. 

Plowing as a means of destroying wireworm pupae in the Pacific North¬ 
west. P. H. Shibck (U. 8. Dept. Agr. Circ. 407 (1936), pp. 8).— Studies made by 
the Bureau of Entomology and Plant Quarantine and the Idaho Experiment 
Station, cooperating to determine the effect of plowing on wireworm pupae 
in irrigated lands of southern Idaho, are reported upon. 

It was found that Limonius califomicus and L. canus, the principal species 
met with, pass about 21 days in the pupal stage, the different individuals 
entering that condition from about July 15 to August 15. “The larvae and 
adults are not easily killed, but the pupae are extrem^y fragile and easily 
killed by injury, high temperatures, or the drying of the soiL Plowing to com¬ 
bat wireworms by destroying the pupae should be carried on during the first 
week of August in southern Idaho. It has been found that on the average 
approximat^y 75 percent of the pupae of lAmomus can be killed by plowing. 
This represents a practical aid to wireworm control that can be accompli^ed 
with no additional expense except that involved in plowing to an average depth 
not more than 3 in. greater than the plowing depth now in vogue. Apparently 
the best results are produced by plowing to a depth of 8 or 9 in. and leaving 
the soil surface rough. No significant number of immature larvae are killed 
by ordinary plowing methods. Mechanical injury is apparently rei^nslble 
for the larger portion of the pupal mortality, supplemented by the effect of 
e^osure to summer heat and low humidities. Fields that have been in amyn 
grain and fields devoted to the production of early tru(^ crops, such as peas 
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and early potatoes, can be plowed during the optimum period for destroying 
wireworm pupae." 

Wireworm-infestation trends accompanying ceilain crop rotations in the 
Pacific Northwest, F. H. Shirck and H. P. Lanchester (I/. 8 . Dept. Agr. Circ. 
Ji08 (1936), pp. 10). —^In connection with the cooperative work above noted a 
study was made of crop rotations and cultural practices in their relationship 
to the reduction of wireworm numbers. Fluctuations in wireworm infestations 
were observed for four seasons under a variety of crop rotations. 

Plats containing alfalfa and with low initial populations showed a gradual 
though significant increase in the number of wireworms during the 4-yr. 
period. It appears that abnormal conditions for wireworm survival may be 
developed through the growing of red clover or through the intensive drying 
out of the soil. “The former results in rapid increases in the number of wire- 
worms. The drying of the soil was partially obtained through the growing 
of unirrigated wheat, in which case decreases exceeding 50 percent of the wire- 
worms resulted in one season. In the instance of late truck crops where a 
dry mulch was maintained during much of the season of beetle flight, the 
infestation has remained about stationary. The only significant effect upon 
the infestations under pasture-sod conditions has been the reduction of the 
population in a plat which had a high Initial infestation. Plats planted to 
sugar beets and general garden crops .show an increase in number of wire- 
worms fully as significant as that of alfalfa, although not so consistent. The 
variation in the crops included in this rotation may account for the 
Irregularities.” 

The Coleoptera injurious to cereals and cereal products, P. Wirth (Jjfs 
Colioptires nuisihles aux c^Halcn et axix prodnits dMviB. Paris: Lihr. le 
Francois, 1934, pp. 12o, figs. *94).-—This account is accompanied by a list of 122 
references to the literature. 

Relative susceptibility of ponderosa pines to bark-beetle attack, F. P. 
Keek {Jour. Forestry, 34 (1936) Ao. 10, pp. 919-927, fig. 1).—A description is 
given of the bark beetle (principally the western pine beetle) susceptibility 
of pondero.sa pines, based upon studies conducted by the author in southern 
Oregon and northern California from 1927 to 1982 and a review of earlier 
work. The subject is dealt with under the headings of age groups (four in 
number), vigor groups (four in number), relative susceptibility of the tree 
classes, and application to marking practice. 

Rhigopsis effracta Lee. attacking grape buds in California, H. L. McKenzie 
(Calif. Dept. Agr. Bui.. 23 (1936), No. 2, p. 272). —^The curculionid weevil B. 
effracta has been found by the California Citrus Experiment Station infest¬ 
ing the buds of grapevines at Colton, Calif. There were usually three or four 
weevils on each bud, the buds of grape cuttings being eaten as rapidly as they 
could grow out, and many of the cuttings had ceased to grow. Fairly satis¬ 
factory control was obtained from the use of tanglefoot. 

Notes on a European weevil, Ceutorhynchus assimilis Payk., recently 
found in the State of Washington, W. W. Baker (Canad. Ent. 68 (1936), No. 
9, pp. 191-193). —The author records the collection of C. assimilis, known in 
Europe as the turnip seed, radish seed, and cabbage shoot weevil, from mustard 
at several localities in Whatcom ("mmty and at Big Lake, Skagit County, 
Wash. Notes gleaned from the literature are given on its host plants, life 
history, and control in Europe, where it appears to be of considerable economic 
importance. 

The nature of resistance in cotton plants to stem-weevil, K. Dharmaba juxu 
(Assoc. Econ. Biol.. Coimbatore, Proc.. S (1935), pp. 21-31, pis. 8).—^The author 
finds that cotton plants resist an attack of the stem weevil Pernpheres afpmis 
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Fst by regeneration and repair of the tissues each time tbe plant is attacked 
and by the production of a wound gum wMch kills the grub. 

Package bees and how to install them, G. B. Goodebham {Canada Dept. 
Agr. PuJ). 507 (19S6), pp. 11, figs. 7).—^Tliis is a revision of Pamphlet 107 (E. S. R., 
63, p. 859). 

Catalog of the Hymenoptera.—I, Xlphiidae, edited by H. Hedicke {Hymen- 
opterorum Catalogus. — J, Tiphlidae. Gravcnhagp {The Hague): W. Junk, 
1936, pp. 33 ).—Tliis first part of the work takes up the family Tiphiidae and 
includes an index to the species. 

Notes on the introduction of Biprion parasites to Canada, L. R. Finlayson 
and W. A. Reeks {Canad. Ent, 68 {19S6), Ho. 7, pp. Idd-ldd).— The progress of 
the introduction of European spruce sawfly (B. polytomum Htg.) parasites 
from England into the Gaspe Peninsula is reported upon. 

Egg placing by Bibrachys boucheanus Hatzeburg, P. L. IMaiish {Canad. 
Ent, 68 {1936), No. 10, pp. 215, 316). —description is given of the actual placing 
of the eggs of the cosmopolitan chalcld parasite D. ’boucheanus. 

Notes on the classification of the Aphelinidae, with descriptions of new 
species, H. Cosimbe {Calif. Univ. Pubs. Ent, 6 {1936), No. 12, pp. [22+217-321, 
figs. 19). —In this systematic contribution 10 genera, including the new genus 
Timberlakiella, and 79 forms are recognized, of which li' species are described 
as new. The primary parasites of this family are of more importance as 
natural enemies of scale insects than are those of any oilier group except the 
family EncjTtidae. Their value lies in the ability oC certain species to control 
or partly control some of the most injurious pests of cultivated plants. 

Spinose ear tick in India, J. S. BIingston {Jour. Hoy. Army Vet. Corps, 7 
{1936), Not 3, pp. 142 , 14 s). —^A report is made of the finding of the ear tick at 
iSaugor, India, in a 7-year-old Australian remount gelding that had been bred 
and purchased in Queensland, Australia. 


ANIMAL PRODUCTION 

[Investigations in animal production] {U. S. Dept. Agr., Sec. Agr. Rpt, 1936, 
pp. 78-80). —^Progress is noted in the development of superior types of pigs 
through selective breeding and of beef cattle by suitable crosses of native 
strains with selected foreign breeds introduced for this purijose, methods for 
satisfactorily wintering range cattle at low cost, studies on quality of meat, ’ 
and the development of wider uses for whey and other dairy byproducts. 

[Animal husbandry investigations of the Bureau of Animal Industry] {U. 
H Dept Agr., Bur. Anim. Indus. Hpt, 1936, pp. 7-18, 19, 2d).—-Results are re¬ 
ported from studies on factors afteetiug the quality of pork, beef, and lamb; 
the keeping quality of lards and vegetable oils; the yield and composition of 
milk from goats; development of apparatus for studies of cross sections and 
length and crimp of wool and hair fibers; records of performance of beef and 
dual-purpose cattle; and numerous breeding, feeding, and management studies 
with beef cattle, sheep, swine, horses, chickens, and turkeys. Much of the 
w^ork was in cooperation with State experiment stations. 

[Livestock iuvestigatioiis iu Arkansas] {Arkansas Eta. Bsil. 337 {1936), pp. 
37-4d).—Results are reported on the supplemental value of tankage, cottonseed 
meal, and buttermilk to yellow corn for pigs on rye pasture, and fattening 
pigs on Sudan grass pasture and in dry lot with a period of limited feeding 
as compared with full feeding for the entire period, both by B. Martin; and 
on factors affecting the storage quality of eggs, and rice byproducts in the 
laying ration, both by R. M. Smith. 
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[IiiTestock experiments in Delaware] (Delaicare Sta. Bui. 203 (1986), pp. 
17-20). —^Additional results are briefly reported on studies previously noted (E. 
S. R., 74, p. 78), as well as on breeding for high egg production with special 
reference to the method of selection of breeding males, by A. E. Tomhave and 
O. W. Mumford. 

[Idvestock investigations in Michigan] (Michigati 8ta. [Bien.) Bpt, 1935-86, 
pp. 6*9, 23, Studies with various types of livestock yielded results on the 

influence of breeding and age on the rate and efficiency of fattening in steers, 
the comparative carcass quality of heifers v. steers, liberal v. limited rations 
for the development of draft colts, the optimum allowance of skim milk for 
growing fattening pigs, alfalfa meal as a protein supplement for pregnant 
sows, the amounts of roughage desirable for fattening lambs, and winter rations 
for breeding ewes. 

Results of poultry studies are reported on a comparison of electric and coal 
brooders in the production of winter broilers; the influence of varying amounts 
and qualities of proteins, minerals, and vitamins in baby chick rations; a com¬ 
parison of different pasture crops for growing poultry; the effect of various 
rations on the cost of producing turkeys; and chick metabolism studies with 
special reference to factors influencing the incidence of perosis. 

[livestock investigations in Missouri] (Missouri Sta. Bui. 370 (1036), pp. 
8-17, 19-28, 45, 46, 70-73).—Beet cattle investigations reported include pasture 
V. dry lot for full-feeding yearling steers, by L. A. Weaver, J. E. Comfort, and 
H. C- Moffett; winter rations for beef calves, by B. A. Trowbridge and Moffett; 
creep-feeding winter calves, the comparative values of legume hays for win¬ 
tering native calves, and molasses-alfalfa supplements to gi-ain rations for 
calves, all by Trowbridge, Comfort, and M. W. Hazen; a comparison of systems 
of grazing bluegrass pasture, by Comfort and E. M. Brown; and winter barley 
pasture by Comfort 

Results on fat lamb production are reported by Weaver and A A. Dyer; 
rations for brood sows, by A. G. Hogan and R. R, Johnson; rations for 
weanling pigs, cane molasses in the ration of pregnant sows, and feeding 
swine on winter barley pasture, all by Weaver; various rations for work 
horses, by Trowbridge and Moffett; and the composition and relative feeding 
value of drought-stricken and river-bottom com fodder and silage, and the 
value of molasses and other supplements to drought corn fodder for various 
classes of livestock, by Hogan, Trowbridge, Comfort, and Moffett. 

Poultry tests yielded results on the nutritional requirements of poultry, grit 
in the all-mash chick ration, the normal growth rate of chicks, and the influ¬ 
ence of time of hatch on growth, all by H. L. Rempster and E. M. Funk; the 
feed-purchasing power of the eggs laid by a hen, by Kempster; and tempera¬ 
ture changes in eggs, the relation of the length of the incubation period to 
livability of chicks, and growth of turkeys in confinement, all by Funk. 

Reported results of nutrition studies include synthetic rations for chicks, 
by Hogan; the effect of ultraviolet rays on vitamin B carriers, and anemia 
4‘aused by deaminized casein, both by Hogan and L. R. Richardson; the nutri¬ 
tional requirements of rabbits and guinea pigs, by Hogan and Johnson; basal 
metabolism, endogenous nitrogen, creatinine, and neutral sulfur excretions as 
functions of body weight, by S. Brody, R. C. Proctor, and U. S. A^worth; 
and endogenous nitrogen and basal energy relationships during growth, by 
Ashworth. 

[Investigations with livestock in Montana] (Montana Sta. Rpt. 1935, pp. 
11-15, 16-19, 20-22, 42-44) ‘—^Beef cattle studies at the main station and the 
Northern Montana Substation include wintering heifers on a high or low plane 
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of nutrition, and the relation of the tsrpe of bulls to birth weight, weaning 
weight, and subsequent rate of gain of their progeny. 

The sheep studies gave results at the Huntley Substation on the use of 
beet byproducts in the lamb fattening ration. Dry land pasture studies at 
Huntley yielded results on the value of various annual and perennial crops 
as pa«!ture for hogs. Chemical studies yielded information on the occurrence of 
mineial deficiencies in feeding stuffs, and the possibility of increasing the 
phosphorus content of feeds through phosphate fertilization. 

The feed value of hay from pure cultivated grasses (English ryegrass, 
awmless bromegrass, and meadow fescue) [trans. title], W. Kjesch, E. Wenck, 
and H. Jantzon (Biedermanns ZentlL, Alt B, Tieremalir,, 8 (1936), No, 3, pp. 
261-266; Eng. als,, p, 266). —These three varieties of grasses cultivated in pure 
stands were harvested, dried on riders, and the feeding value of the cured 
hay determined by digestion trials with wethers. When reduced to a uniform 
dry matter content of 85.7 percent the digestible ciude protein content and the 
stai’ch values, respectively, were for bromegrass 3.74 and 33.4, ryegrass 5.16 and 
39.2, and fescue C.5 and 35.8. In feeding trials with dairy cattle the fescue 
proved superior to the other two hays, while the ryegrass imparted a typical 
bitter flavor to both milk and butter. 

The effect of adding new preservatives for the acidification of green plant 
material on the composition and nutritive value of the resulting silage 
[trans. title], H. Nebblsiek (Biedermanns Zentlh, Alt B, Tierernahr., 8 (1936), 
No. 3, pp. 161-185; Eng. als., p. 185). —Tliis article describes the preparation of 
red clover silage, acidified with solutions of new proprietary phosphorus com¬ 
pounds designated as Penthesta red (SOil and Penthesta green (PClo). Both 
compounds produced satisfactory silage with small losses from fermentation. 
Metabolism trials with wethers and feeding trials with cattle are reported, 
showing both lots of silage to be palatable and of satisfactory nutritive value. 

The effect of heat as used in the extraction of soy bean oil upon the nutri¬ 
tive value of the protein of soy bean oil meal, J. W. Haywabd, H. Steenbock, 
and G. Bohstedt (Jonr. Nutr., 11 (1936), No. S, pp. 219-234)- —^Employing both 
the growth method and the nitrogen balance method for arriving at protein 
values, the Wisconsin Experiment Station has studied the effect of employing 
different temperatures during the extraction of soybean oil on the protein 
value of the resulting meal. 

Raw soybeans were shown to contain protein of low nutritive value, likewise 
expeller meal processed at 105® C. for 2 min. or hydraulic meal cooked at 82® 
for 90 min. Expeller-type meals processed at 112® to 150® for 2.5 min., hy¬ 
draulic-type meal cooked at 105® to 121® for 90 min., and solvent-extracted meal 
dried at 98® for 15 min. each contained protein of approximately twice the 
nutritive value of that in the raw beans or low temperature meals. The in¬ 
crease in nutritive value is partially due to increased digestibility of the pro¬ 
tein but more largely to an actual increase in its biological value. This is 
apparently due to the fact that heat renders some essential protein fraction 
which is unavailable in the raw bean available for absorption and metabolic use. 

The effect of cystine and casein supplements upon the nutritive value of 
the protein of raw and heated soy beans, J. W. Hayward, H. Steenbock, and 
G. Bohstedt (Jour. Nutr., 12 (1936), No. 3, pp. 2115-283). —In further studies on 
the protein value of soybeans, it is shown that raw soybeans of both the Illini 
and Herman varieties contained an inefficient protein as measured by the grams 
of growth in rats per gram of protein consumed. The application of heat, 
either by autoclaving the raw beans for 1 hr. at 15 lb. pressure or by use of the 
expeller method of oil extraction wherein the beans are heated to 140® to 150® 
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C. for 2.5 min., practically doubled the nutritive \alue of the protein. The 
addition of 0.3 percent of Z-cystiue to die raw beau diet likewise approximately 
doubled the nutritive value of the proteins, but a similar addition to the 
heated bean diet was ineffective in further increasing the protein eflSciency. A 
high level of casein as a .supplement to the raw bean ration gave results similar 
to those obtained from the addition of cystine. This would indicate that cystine 
or its equivalent exists in the raw soybean in a form unavailable to the animal, 
and that heating causes the cystine fraction to become available. 

The digestibility of Canadian feeding stuffs: Soybean oil meal, C. .1. Wat¬ 
son, J. C. WooDWABD, W. M. Davidson, G. W. Muib, and C. H. Robinson {8ci. 
Agr., 17 (1936), yo, 1, pp. 22-30; Tr. ahs., p. 27).—This is a report of trials con¬ 
ducted at the Central Experimental Farm, Ottawa, to determine the digestibility 
of expeller process soybean oil meal, using beef steers as experimental animals. 
Based on the determination of the digestibility of hay alone and of a hay and 
soybean oil meal rati »n, the calculated digestibility of the so> bean oil meal 
was as follows: Dry matter, SG.S percent, nitrogen 88.3, ether extr:.ct 88, crude 
fiber 111, nitrogen-free extract S3.S, and total carbohydiates 88.7. Compared 
with linseed meal, the soybean meal contained more diae.<?tible protein and 
more total digestible nutrients per 100 lb. of dry matter and on this basis is 
worth from $1 to S5 per ton more. Data obtained on the digestibility of soybean 
meal by other workers are shown to be of the same general order a.s that ob¬ 
tained in this investigation. 

Commercial feeding stuffs, L. S. Walker and E. F. Boyce (Veniiont 8la. 
Bui. 411 (,1936), pp. 41). —This is the usual report of the analyses for protein, 
fat, and fiber of 1,975 samples of feeding stuffs collected for official Inspection 
during April 193G (E. S. B., 75, p. 678). 

[A new toxicant occurring naturally in ceHain samples of plant food¬ 
stuffs.—^XIV], The effect of selenium-containing foodstuffs on growth and 
reproduction of rats at various ages, K. W. Franks and V. R. Potter (Jour, 
Nutr., 13 (1936), No. 2, pp. 205-214, figs. 3). —Continuing this series of investi¬ 
gations (E. S. R., 76, pp. 63, 2'15), groups of white rats were placed on toxic diet 
Xo. 582 at 21, 42, U3, 84,105, and 186 days of age. The average ages of survival 
for these respective groups were 32, 211, 279, 247, 3S3, and 512 days. These 
I’esults indicate a very rapid increase in resistance to the toxicant between 21 
and 42 days of age. Rats able to survive the toxic diet for relatively long 
periods made subnormal growth, the general trend being a sharp drop in 
weight immediately following the change in diet, then an apparent equilibrium, 
after which the rats continued at a subnormal and irregular rate of growth 
until death. All groups showed a distinct loss in reproductive power, with all 
matings in which both animals were on the toxic diet completely infertile. It is 
suggested that farm animals approaching maturity may have considerable re¬ 
sistance to toxic grains and yet their growth rate and reproductive capacity may 
be so affected as to destroy the margin of profit for the livestock feeder. 

Digestibility studies with ruminants, 1, II {8ci. Agr., 15 (1935), No. 7, pp. 
416-487, Fr. aOs., p. mi H (1^86), No. 1, pp. ll-il, fig. 1, Fr. abs., p. 15).—Two 
series of digestion trials conducted at the Central Experimental Farm, Ottawa, 
are reported. 

I. Plane of nutrition and digestihiUty of hay, C. J. Wat&m, G. W. Muir, and 
W. M. Davidson.—^Pour grade Shorthorn steers were fed a mixed clover and 
grass hay as a sole diet at levels of 2.5, 4.5, 6, 7.5, and 9 kg per steer daily, 
digestion trials being conducted at each level of feed intake. At the 2.5-kg 
level coefficients of digestibility were somewhat lower than at the higher lev^, 
but within the intake range of 4.5 to 9 kg the plane of nutrition did not signifi- 
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cantly affect the digestibility of the hay, although in certain cases the individual 
constituents showed slight variation. 

II. Plme of nutrition and digestibility of a hay-barley ration, C. J. Watson, 
J. O. Woodward, W. M. Davidson, G. W. Muir, and C. H. Robinson.—^In a second 
similar series of trials four Shorthorn steers were fed a mixed ration of bay 
and ground barley in equal parts, being fed at levels of 1, 2, 3.25, 4.5, and 
5 kg of each per steer daily. In digestion trials covering the entire range of 
feed intake it is shown that the apparent digestibility of the nitrogen signifi¬ 
cantly decreased as the plane of nutrition ina*eased, amounting to about 6 abso¬ 
lute percent over the feeding range involved. The digestibility of the nitrogen- 
free extract also decreased slightly with the increased level of feed intake 
though it is considered of marginal significance, while the digestibility of dry 
matter, total organic matter, ether extract, and crude fiber were not significantly 
affected by the plane of nutrition. 

The effect of hard water on metabolism in experiments with ruminants 
[trans. title], R. Hontgschmid and W. Liebschee (Landw. Vers. Sta., 124 (^936)^ 
No. 5-6, pp. 329-344). —^This is a report of balance trials with 2.5-year-old wethers 
on a hay ration which in successive trials received drinking water of normal 
composition, water rich in calcium sulfate, and water rich in magnesium 
sulfate. Neither type of hard water adversely affected the digestibility of the 
organic constituents of the hay. The nitrogen balance was unaffected by the 
high calcium sulfate content but was markedly depressed by the water rich 
in magnesium sulfate. The food and water consumption was depressed and 
Irregular when water high in magnesium sulfate was allowed. 

The starch units required for live weight gain in the production ration of 
growing cattle [trans. title], G. Wiegner and S, Gband.tean (Biedennanns 
Zcntbl., Abf. R, Tiercmdhr.. 8 (1936), No. 4^ PP- 287-299, fig. 1; Eng. abs., p. 
2.0P).—^Tn grazing trials with cattle in which pasture returns are evaluated by 
their estimated feed replacement value, the authors attack the fallacy of 
accepting a fixed starch \alue requirement per unit of gain in live weight of 
cattle (e. g., 2.5 starch values i)er kilogram of increase in body weight) with¬ 
out regard to age or live weight of the animal. 

They show that 1 kg of gain in body fat requires 4 starch values, whereas 
1 kg of gain in body protein requires 1.36 starch values. Formulas are pre¬ 
sented for estimating the relative requirements for protein and fat production 
at different stages of growth. As a simplified standard for use in measur¬ 
ing pasture yields with grazing cattle it is proposed that animals be classified 
into three live weight groups, each with a normal requirement for gain in 
weight as follows: For cattle up to 250 kg live weight 1.5 starch values per 
kilogram of gain, from 250 to 450 kg live weight 2 starch values per kilogram 
of gain, and above 450 kg live weight 2.5 starch values per kilogram of gain. 

Phosphorus deficiency metabolism and food utilization in beef heifers, 
M. Kueiber, H. Goss, and H. R. Guilbeet (Jour. Nutr., 12 (1936), No. 2, pp. 121- 
153). —^The California Experiment Station has conducted a series of metabolism 
and respiration trials with beef heifers at various levels of phosphorus intake. 
When the phosphorus intake was maintained at a level of 0.4 percent of the 
feed the heifers continued to gain in weight throughout the course of the 
trial and mainiained the inorganic phosphorus content of the blood at about 
the initial level of 9 mg per 100 cc of serum, whereas heifers on a diet con¬ 
taining only 0.13 percent of phosphorus ceased to grow after 6 mo. They 
were able to maintain their body weight over a l-yr. period when the phos¬ 
phorus intake was reduced to 0.09 percent, but finally lost weight when the 
phosphorus was further reduced to 0.0C8 percent. During the course of the 
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phosphorus deficiency the inorganic phosphorus of the blood was reduced from 
the initial level of 9 mg per 100 cc to 3.9 mg. These animals showed a 
decreased appetite and de-s eloped bone chewing and coprophagia. The phos¬ 
phorus deficiency did not affect body temperature, digestibility or metaboliz- 
ability of the food energy, the respiratory quotient, or the level of fasting 
katabolism. However, it decreased the partial eflScicncy of energy utilization 
and also the efficiency of the food protein for sparing body protein. 

Experiments at Craibstone on wintering cattle inside and outside, 1928- 
35, W. M. Findlay {Scot. Jour. Agr., 19 {1936), Xo. 2, pp. 115-130). —^In a series 
of trials conducted by the North of Scotland College of Agriculture and 
extending over a 7-yr. period, similar lots of feeder cattle were wintered in 
the open with access to an open shed and under constant confinement in the 
barn. Turnips and straw were fed as the only ration in some trials, while 
in others some supplementary concentrate was fed. In certain trials the two 
lots were subdivided, one-half of the cattle in the bam being tied while the 
others remained loose in the pens, and in the outside group one-half was 
confined in courts while the other half had access to open fields. 

In each trial the group in the open made greater total gains during the 
winter period, showing particular superiority during the latter half of the 
season. The method of handling apparently had little influence on the in- 
barn group, wjtiile of the outside groups those allowed run of the field excelled 
those confined in courts. The rate of winter feeding tended to affect the rate 
of gains during the subsequent summer grazing period. On the whole the 
open-field lots made the greatest combined winter and summer gain, were 
ready for the market at an earlier date, and gave a higher dressing per¬ 
centage. There was a marked variation in the response of different individuals 
kept under the same conditions, indicating the desirability of good feeder stock. 

Differentiation of fresh cattle and carabao meat by hemagglutination, 
B. A. Acevedo {Philippine Jour. Anim. Indus., 3 (1936), No. 4, pp. 251-262, pi. 
1. fig. 1). —^This study was actuated by the need of a test for differentiating be¬ 
tween fresh beef and carabao meat as a means of protecting the public against 
the unscrupulous sale of the latter as beef. A technic is described for the 
preparation of anticarabao hemagglutinins which permitted the differentiation 
with a high degree of efficiency. 

The influence of calcium salts and hay on the calcium and phosphorus 
metabolism of sheep fed mineral acid silage [trans. title], F. Schneff 
{Biedermanns ZentbU Abt B, Tiererndhr., 8 {1936), No. 4, pp. 300-330, figs. 8; 
Eng. ahs., pp. 338, 339). —^The extensive feeding of mineral acid silage to sheep 
resulted in a decreased appetite and negative balances for both calcium and 
phosphorus. The addition of calcium salts either as a carbonate or phosphate 
corrected the negative balances but did not improve the appetite of the animals. 
The addition of good clover hay equivalent to from one-third to one-half the dry 
matter in the ration corrected the negative calcium and phosphorus balances 
and markedly improved the appetite. The pH of the urine was decreased on 
the silage ration, negative calcium balances ordinarily being accompanied by 
a decreasing pH of the urine. No differences could be detected between the 
silages acidulated with hydrochloric acid or sulfuric acid, either as regards 
the quality of the silage or its effect on the metabolism of the animals. 

Production and feeding of early lambs, W. E. Hunt {Maryland Sta, Bui. 
398 (1936), pp. 37-75, figs. 5).—The results of two studies are presented. 

I. A comparison of Southdown and Byeland rams as sires of early lamhs.—^ 
In an attempt to produce early lambs having desirable fattening qualities under 
Maryland conditions purebred Byeland and Southdown rams were mated with 
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Dorset X grade Delaine-Merino ewes. All lambs by the Southdown ram were 
dropped between November 22 and January 7, while lambs by the Ryoland 
ram were dropped between December 9 and February 17. There was no sig¬ 
nificant difference in the average birth weight of the two lots of lambs. The 
15 Southdown cross lambs averaged 46 lb. in weight at C4 days of age, and the 
20 Byeland cross lambs averaged 48 lb. at 70 days. The slight difference in 
average market grade in favor of the Southdown lambs is probably attribut¬ 
able to the higher proportion of twins in the Byeland group. Bepresentative 
lambs from each lot subjected to slaughter tests were practically identical in 
average dressing percentage and carcass grade. The Byolaiid lambs had 
slightly longer and more open fleeces and sheared slightly heavier than the 
Southdown lot. Yearling ewes from the former group averaged 140.9 lb. as 
compared with 118.6 lb. for yearling ewes of the latter group. 

11. Fishmeal and cotttynseed meal as protein supplements for ctres and their 
creep-fed early lamhs. —^Three feeding trials comparing various rations are 
reported. In trial 1, involving two lots of ewes and their lambs, alfalfa hay 
was fed ad libitum to both groups, one of which received shelled com as the 
sole concentrate ration and the other a mixture of 9 parts of shelled corn and 
1 part of menhaden fishmeal. At 70 days of age the lambs in the former 
group averaged 2.9 percent more in weight than those in the latter group. 
In the second trial. Involving three lots of ewes and their lambs, alfalfa hay 
was fed in limited quantity (2% to 2% lb. per ewe daily) in the evenings and 
a similar quantity of timothy was offered in the mornings. Lot 1 received 
only shelled com, lot 2 a mixture of 87 parts of shelled corn and 13 parts 
of cottonseed meal, and lot 3 a mixture of 9 parts of com and 1 part of 
menhaden fishmeal. At 70 days of age the lambs in lots 2 and 3 averaged 10 
and 11 percent, respectively, more than those in lot 1 which received no protein 
supplement. In trial 3, in which two lots of ewes and their lambs were 
used, roughage was fed as in the second trial. Lot 1 received a mixture of 7 
parts of shelled corn and 1 part of cottonseed meal and lot 2 a mixture of 
10 parts of shelled corn and 1 part of menhaden fi«ihmeal. The lambs in lot 
1 averaged 6.5 percent greater gains than those m lot 2, and the owes in 
lot 1 gained 2.9 lb. per ewe as compared with a gain of 2.1 lb. for those in 
lot 2. The results indicate that when roughage is half leguminous and half 
nonleguminous satisfactory results cannot be obtained without supplying some 
source of high protein supplement in the ration. In all those trials the lambs 
on the com-flshmeal ration consumed their feed readily and made excellent 
gains to 5 or 6 weeks of age but beyond this age they showed a marked 
dislike for the ration and feed consumption and growth rate fell below that 
of the other groups. 

Lamb feeding in southern Alberta, W. H. FAnsFlEam and K. Basmtjssen 
(Canada Dept Agr, Puh, 478 (1936), pp. 52, figs. 14)- —^This publication presents 
a summary of IS years’ experimentation in the feeding of range lambs for 
market A total of 64 feeding trials has been conducted, and 37 different 
rations have been tested. Alfalfa is the only feeding stuff employed consist¬ 
ently in all trials. Variations in the rations included the feeding of oats, 
barley, and wheat, each singly and in various combinations, both ground and 
unground, and also the use of com silage, sunflower silage, beet pulp, roots, 
molasses, and sheaf oats as other ingredients in the rations. 

Full grain feeding was ordinarily more profitable than a two-thirds grain 
ration and was always definitely superior to a one-half grain ration, while 
.self-feeding did not prove generally practical. The average daily gain for all 
trials was 0.32 lb. per lamb, while an average gain above 04 lb. daily was 
127997—37-7 
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frequently attained. The average rate of mortality for all trials was 0.75 
percent. It is concluded that the finishing of lambs over a long term of 
years has provided a satisfactory profit over feed costs and interest charges. 
Appended are brief sections on general farm feeding pract ices and the 
utilization of the forest reserve for summer sheep range. 

ComparatiTe study on the productivity and adaptability of Berksliirc, 
Duroc-Jersey, and Poland China pigs to local conditions, G. Minano {Philip¬ 
pine Jou}\ Anitn. Indus.. 3 {1936), No. 4, pp. 281-288) .—This is a study of the 
general adaptability of these three breeds of swine to Philippine conditions. 
Particular reference is made to the productivity, average length of productive 
life, resistance to common diseases, and general mortality. It is concluded 
that the Poland China is best adapted to local conditions, while the 
Duroc-Jersey and the Berkshire are about equal. 

A contribution on the conducting of sivine performance tests [tnuis. title], 
J. ScHAiiDT and E. Laupsecht {Zuchtungskunde, 10 {1935), No. 1, pp. 11-17 ).—^In 
this experiment, involving two litters of nine pigs each, the pigs were fed 
individually to test the reliability of selecting two pigs from a litter as repre¬ 
sentative of the litter in a performance test. By making all possible com¬ 
binations of one male and one female pig for both litters it is shown that 
either the heaviest pair or the smallest pair is less suitable than pairs con¬ 
sisting of pigs near the average weight for the litter. The results indicate 
that two average pigs from a litter may be satisfactorily used to measure the 
fattening ability of the litter. 

Rice meal as a partial substitute for farm grains in the hog ration, E. W. 
Champton {8ci. Agr., 16 {1936), No, 9, pp. 4S9-49 f; Fr. als., p. 494)• —^This is 
a report of a study conducted at Macdonald College in which rice feed was 
fed to growing and fattening pigs at 25, 50. and 75 i>ercent levels in a basal 
ration also containing barley and/or oats. The basal ration was supplementoi* 
with 15 percent of mixed protein concentrate during the growing period (42 
days) and 10 percent during the subsequent fattening period. 

Quite satisfactory results were obtained from all rations during the grow¬ 
ing period, although there was a tendency for feed consumption to decline 
somewhat near the end of the period for aU lots i*eceiving rice feed, particu¬ 
larly those at the highest level. Because of the tendency for a high level of 
rice feed to produce soft carcasses and also because of its adverse effect on 
feed consumption, it is recommended that the fattening ration contiiin not 
more than 25 percent of rice feed. Barley proved superior to oats as an 
ingredient in the basal ration. 

Feeding trials with raw and cooked soybeans in the rations of pigs [trans. 
title], Y. Hoex and E. Mirm {Bi€derma7i7i8 Zentbl, AM. B, Tiererndbr., 8 {1936). 
No. 3, pp. 230-237; Eng. abs., p. 237). —^In the fattening trials reported a basal 
ration of steamed potatoes supplemented with barley, meat meal, fish meal, and 
chalk was fed the check group, while in the ration of two experimental groups 
a part of the barley and fish meal was replaced by ground raw soybeans and 
boiled whole soybeans, respectively. Under these conditions, where an ample 
supply of animal protein was provided in the meat meal the soybean rations 
produced practically as good gains as the check ration and at less cost. The 
cooked beans proved superior to the ground raw beans, although it is a question 
whether the difference was sufficient to justify the extra cost involved in 
cooking. When the intake of soybeans did not exceed 200 g per animal daily 
the quality of the fat was considered satisfactory. 

Some studies on the causes of soft bacon, B. D. Sinclair {8ci. Agr., 17 
{1936), No. 1, pp. 31-41; Fr. abs., pp. 40, 41)- — Tn a report of studies at the Uni¬ 
versity of Alberta it appears that none of a rather wide range of feeding con- 
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ditions described were directly responsible for tbe occurrence of soft carcasses 
in bacon pigs, altbougb a high percentage of oats in the ration tended to in¬ 
crease the iodine number of the fat Pigs slaughtered at minimum, optimum, 
and maximum live weights permissible for export bacon yielded carcasses of 
•satisfactory firmness. It is shown that pigs fed during the winter months 
yielded fat of higher iodine number than that from summer-fed pigs, indicating 
a seasonal relationship to hardness of fat Pigs allowed to become unthrifty 
and to make slow gains are more likely to be “soft” than those in a thrifty, 
rapid-growing condition. Individuals under the same conditions of feeding 
and management showed marked variation in degree of softness, suggesting the 
]»ossibility of breeding for firmness of fat in the carcass. 

fPoultiy Science Association, twenty-eighth annual meeting] {Poultry 
SrL, 15 {193G), l^o. 5, pp. 411-432 ),—^Following are listed the titles of papers 
l>resented before the anual meeting held at Virginia Polytechnic Institute, 
August 4-7, 193G, for which brief abstracts are presented: How Shall We 
Build Poultry Disease Control Programs in the Future? by R. E. Jones (pp. 
411, 412) ; Labor Efliciency on Massachusetts Poultry Farms, by G. T. Klein 
(p. 4121; Observations on the IMechanics of Ovulation in the Fowl, by R. E. 
I'hillips (p. 413) : Sterility in the Fowl, by F. R, Sampson and D. C. Warren 
("pp. 413, 414) ; The Relation of Some Egg Quality Factors to Hatchability, by 
]•]. IVL Funk (p. 414); The Association of Certain Measures of Interior Egg 
Quality With Hatchability, by G. O. Hall and A. Van Wagenen (p. 414); Hatch- 
ability as Related to Season and Hour of Laying, by F. A. Hays (p. 414): 
A Six-point General Sanitation Program for Poultry, by P. W. Allen (pp. 414, 
41o) ; Differentiation of Paralysis in Chicks, by E. Juiigherr fpp. 413, 416) : 
Studies of the Clinical Manifestations and Transmissibility of Infectious Coryza 
of Chickens, by J. R. Beach and O. W. Schalm (p. 416) ; Studies of Infectious 
Coryza of Chickens With Special Reference to Its Etiology, by O. W. Schalm 
and J. R. Beach (p. 416); Studies in Coccidiosis in Chickens: Calcium Carbon- 
aie Additions and Coccidia, by C. E. Holmes, C. A. Herrick, and G. L. Ott (pp. 
416, 417) ; The Control of Environmental ConditioiLs for Egg Production, by 
F. L. Fairbanks (p. 417); The Effect of Environmental Conditions on Winter 
Egg Production, by J, H. Bruckner (pp. 417, 418); Problems in Creating a Gen¬ 
eral Poultry Housing Plan Service, by W. M. Vernon (p. 418) ; Relation of 
Huusing to Respiratory Problems, by C. D. Carpenter (p. 418) ; Texas Poultry 
House Problems, by D. II. Reid (pp. 418, 419) ; Problems in the Housing of 
Poultry, by W. O. Sanctuary (p. 419) ; Genetic Differences in Eight-week 
Weight and Feathering, by R. G. Jaap and L. Morris (pp. 419, 420); The 
Inheritance of Shank Color in Chickens, by P. D. Sturkie, C. B. Godbey, and 
R. M. Sherwood (p. 420) ; A Study of the Variability of Body Temperature in 
the Normal Chick, by W. F. Lamoreaux and F. I>. Hutt (p. 420) ; Relation¬ 
ship of Sex to Feather Development in the Chick Embryo, by M. II. Radi and 
T. Harman (p. 421) ; The Incidence of Blindness and Paralysis A(*cording to 
Family, by W. Upp and B. A. Tower (p. 421); Some Trends in Poultry 
Housing, by D. O. Kennard (pp. 421, 422); The Connecticut 24' X 24' Poultry 
House, by R. E. Jones (p. 422) ; Tbe Effect of Feeding Grit on I>ig(^stibility in 
the Domestic Fowl, by J. O. Fritz (pp. 422, 423) ; Protein Levtds in the Fat¬ 
tening Ration as Infiiieneing the Composition of the Thigh Muscle With Differ¬ 
ent Ages of Poultry Meat Stock, by W. A. and A. J. G. Maw, R. Holcomb, and 
h. H. Bemont (p. 423); Some Factors Influencing the Blood Calcium of Laying 
Hens, by H. J. Deobald, J. B. Christiansen, E. B. Hart, and J. G. Halpin (p. 
423) ; Constituents of Wheat Gray Shorts Which Prevent Slipped Tendon, by 
R- M, Sherwood and G. S bh'ups (p. 424) ; Factors Producing and Preventing 
Perosis, by V. G. Heller and R. Peuquite (p. 424); Percentage of Unsalable 
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and Unusable Eggs, by J. C. Graham (p. 424); The Effect of Various Storage 
Conditions Upon the Ammonia Nitrogen Content of Eggs, by P. J. Schaible, J. 
A. Davidson, and S. L. Bandemer (pp. 424, 425); Vitamin A Requirements of 
Growing Chicks.—Pilchard Oil as a Source of Vitamin A, by J. Biely and 
W. Chalmers fp. 425) ; Vitamin A Content of Pilchard Oil, by H. I, Milne (pp. 
425, 426) ; Further Studies on the Vitamin A Requirements of Chicks, by W. O. 
Wilson, C. H. Schroeder, and W. A. Higgins (p. 420); Vitamin D Requirements 
of Growing Chicks as Affected by the Calcium Content of the Ration, by J. R. 
Couch, G. S. Praps, and R. M. Sherwood (pp. 426, 427); Vitamin G Studies: 
Flavines in Ch ipir Nutrition, by R. M. Bethke, P. R. Record, and O. H. M. Wilder 
(p. 427); The Vitamin G Requirements of Laying Hens, by H. J. Davis, L. C. 
Norris, and G. P. Heuser (pp. 427, 428); Quality in Poultry Meat, by F. P. 
Jeffrey (p. 429); Variations in Egg Quality CSharacters in Certain Breeds, 
Varieties, and Strains of Chickens, by A. Van Wagenen, G. 0. Hall, and H. S. 
Wilgus, Jr. (pp. 429, 430); A Method for Determining the Sex of a Turkey Prom 
the Hatching to Maturity, by J. C. Hammond and S. J. Marsden (p. 431); and 
The Modifying Influence of Environment Upon Growth and Sexual Development, 
by E. W. Callenbach (p. 432). 

The normal growth of chickens under normal conditions, H. L. Eempsteb 
and J. E. Pabket. {Jlissouri 8ta. Res, Buh 247 (fPSd), pp, 47, figs, d).—This study 
is based on observed growth rate of over flve thousand chicks of Single Comb 
White Leghorn, White Rock, and Single Comb Rhode Island Red breeds hatched 
at the State Poultry Experiment Station farm over a 6-yr. period and reared 
under favorable (normal) conditions. Pullets of these breeds averaged 39.7, 
41, and 41.5 g in weight, respectively, at hatching; 184, 179.2, and 186.2 g at 4 
weeks; and 1,587.3, 2,290.3, and 2,480.5 g at 40 weeks of age. The greatest gains 
during any 4-week interval were in the ninth- to twelfth-week period for each 
of the three breeds. Differences in gi*owth rate of males and females became 
apparent at 8 weeks of age, and at 20 weeks the White Leghorn, White Rock, 
and Rhode Island Red pullets averaged, respectively, 77.2, 78.2, and 80.8 percent 
as much as the cockerels. No signiflcant relation was found between the age 
of the hens and the weight of their pullet progeny at 40 weeks of age. Early- 
hatched chicks made above normal gains up to 20 weeks but below normal 
growth thereafter, whereas the late-hatched chicks made subnormal gains up 
to 20 weeks but above normal growth as they approached maturity. These 
variations in growth rates of early- and late-hatched chicks appear to be 
associated with certain climatic condition.^, particularly average maximum and 
mean temperatures for the periods. 

Potatoes as a feed for chickens, M. J. Kloosteb and 0. G. Cabd (Michigan 
Sta, Quart, Bui,, 19 {1936), Ko, 2, pp, 104^108 ),—^In feeding trials with laying 
hens raw' and cooked potatoes were each fed free choice and also were incor¬ 
porated in the mash ration replacing one-half the corn. Raw potatoes were less 
palatable than cooked potatoes. Hens maintained their body weight on either 
ration, but those receiving raw potatoes did not maintain satisfactory egg pro¬ 
duction. However, the group receiving cooked potatoes compared favorably with 
the check lot In this respect. Excessive amounts of either raw or cooked potatoes 
had a laxative effect on the laying hens. 

In trials with growing chicks substituting dried cooked potatoes or dried 
raw' potatoes for one-half of the yellow com in the mash ration or replacing 
all the corn with dried cooked potatoes resulted in more rapid gains than were 
obtained in the check lot However, replacing all the corn with dried raw 
potatoes resulted in greatly retarded growth. Neither of the dried potato diets 
exerted a laxative effect on the chicks. 
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The quantities of vitamin A required by growing chicks, R. IM. SHEawooD 
and G. S. Feaps (Terns 8ta, Bui. 528 (1936), pp. 15). —^The chicks used in this 
study were hatched from eggs laid by hens receiving experimental rations of 
\ar5ing vitamin A potency as pie\iously noted (B. S. R., 72, p. 238). Chicks 
produced fiom hens receiving 325 Sherman-Munsell units of vitamin A per 
100 g of feed had an average mortality of 644 percent, whereas chicks from 
hens receiving either 495 or 655 units per 100 g of feed had a mortality of 38 5 
percent under the same conditions. Feeding liberal amounts of vitamin A 
to the chicks did not overcome the effect of the deficiency in the hens’ ration 
Chicks hatched from eggs rich in vitamin A have a lower vitamin A requirement 
tor normal growth than chicks from eggs low in this \itamin, 125 units of 
A per 100 g of feed proving generally adequate for the former group whereas 
the latter required much larger amounts, possibly as much as 300 units per 100 
g of feed. 

Effect of different sources of vitamin D on the laying bird.—^11, Storage 
of vitamin D in the egg and chick and mineral composition of the mature 
embryo, R. M. Bethke, P. R. Record, O. H. M. Wilder, and C. H. Kjck (Poultry 
8ci., 15 (1936), No, 4, pp. 336-344, fig. 1). —^The last sentence of the abstract (B. 
S. R., 76, p. 234) should read “Vitamin D as irradiated ergosterol was less 
efficiently transferred to the egg than equivalent rat units from cod-liver oil, 
with evidence that the vitamin D occurring in the eag is in the same biological 
form as that fed to the hen ” 

The relation of vitamin G to the hatchability of hens’ eggs, R. M. Beihke, 
P. R. Record, and D. C. Kenward (Jour. Nutr., 12 (1936), No. S, pp. 297-307) — 
In a study at the Ohio Experiment Station it is shown that White Leghorn 
hens receiving a basal ration containing ground wheat, wheat bran, yellow coin, 
meat scrap, bonemeal, salt, cod-liver oil, and oystershell produced eggs of rela¬ 
tively low hatchability, while the inclusion of either alfalfa leaf meal, dried 
skim milk, dried whey, autoclaved yeast, dried liver, or wheat germ in the ration 
caused an increase in hatchability of the eggs produced. Similar results were 
obtained when menhaden fish meal or casein replaced meat scrap in the basal 
ration. These results together with the observation that the factor or factors 
could be extracted trom alfalfa leaf meal, dried liver, or dried whey indicated 
that increase in hatchability was not associated with protein. Data presented 
show that the factor or factors were not associated with \iamin or \itamin E 
but evidently were due to vitamin G (Bj complex), and that this factor is essen¬ 
tial for the normal embryonic de^elopment of the chick. 

The effect of the ration of the hen on the vitamin G content of eggs with 
observations on the distribution of vitamin B and G in normal eggs, R. M. 
Bethke, P. R. Record, and F. W. Wilder (Jour. Nutr., 12 (1936), No. 3, pp. 309- 
320, figs. 4). —^In further studies on the distribution of vitamins B and G in eggs, 
it is indicated that vitamin B is present in the yolk of eggs but not in the egg 
white, while vitamin G is contained in both the white and yolk, and on a fresh 
egg basis is somewhat more potent in the latter. The inclusion of dried skim 
milk, dried whey, autoclaved yeast, dried liver, and certain fish meals in rations 
low in vitamin G definitely increased the vitamin G content of the egg produced. 
Evidence is also presented confirming the previous conclusion that hatchability of 
eggs is related to their vitamin G content 

Factors influencing the incidence of dietary hemorrhagic disease In 
chicks, H. J. Almquist and E. L. R. Stokstad (Jour. Nutr., 12 (1936), No. 4> 
pp. 329-335, figs. 2). —Continuing the investigation on the dietary hemorrhagic 
disease in chicks (B. S. R., 74, p. 683), it is shown that the antihemorrhagic 
vitamin is present in the fecal matter of chicks on a diet containing none of thw 
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vitamin. Its synthesis in the lower intestinal tract and also in droppings allowed 
to stand for 24 hr. has been demonstrated. It is evident that in studying this 
vitamin test must not have access to their droppings. It is also shown 

that the antihemorrhagic vitamin is transferred from the diet of the hen to her 
chicks, so it is necessary to eliminate so far as possible all substances containing 
this vitamin from the ration of hens producing chicks for use in this study. The 
vitamin is present in egg yolk but not in egg albumin. It does not seem to be 
stored in the livers of young chicks raised on normal diets. 

The role of certain inorganic elements in the cause and prevention of 
perosis, H. S. Wilgus, Je., L. C. Noreis, and G. P. Heusee (Science, 84 (1936), 
No, 2176, pp. 252, 255).—This report from the [New York] Cornell Experiment 
Station indicates that additions of either chemically pure calcium carbonate, 
calcium hydroxide, calcium chloride, mono-, di-, and tricalcium phosphate, or 
monosodium phosphate aggravated the occurrence of perosis in young chicks to 
about the same extent as bonemeal. However, the addition of a technical grade 
of monocalcium phosphate to the ration exerted a curative rather than a causa¬ 
tive action on this ailment. Analysis revealed the presence of considerable 
manganese and also some iron and aluminum in this product. The addition of 
minimal amoimts of manganese to the ration proved effective in preventing pero¬ 
sis at relatively high levels of calcium and phosphorus intake. Additions of 
small amounts of iron, aluminum, and zinc also exerted some benelicial effect. It 
is concluded that x>erosis is due to the lack of certain inorganic elements, notably 
manganese, while excess calcium and phosphorus aggravate its occurrence. 

Egg farming, W. C. Thompson (New York: Orange Judd Pub. Co,, 1936, pp. 
385, pl8. 2, figs, 7d).—This is a practical manual dealing with the production of 
eggs and poultry for market as a profitable business enterprise. Successive chap¬ 
ters discuss the modem industry of egg farming in the United States; the econom¬ 
ically useful types, breeds, and varieties of domestic poultry; poultry laying 
flock improvement; maintaining the health and productivity of well-bred laying 
stock; methods and practices of chick production and rearing on the egg farm; 
the economical and efficient housing of young and adult poultry; a practical 
feeding program for the adult poultry flocks on the modern egg farm; and the 
handling, grading, packaging, and distribution of table eggs. 

Turkey x)rodaction, A. J. ^MacDonald and M. S. Miller (Harper Adam8 Agr, 
Col. Bnl. 12 (1936), pp. 7, fig. 1). —^This bulletin deals primarily with the results 
obtained in rearing turkey poults from 7 to 28 weeks of age under intensive and 
extensive conditions. 

In a trial including poults of both the Black Norfolk and American Bronze 
breeds, the lots received identical rations except that the intensive group received 
marrow stem kale as a succulent feed whereas the extensive group had access 
to good grass runs. At the end of the fattening period there was no significant 
difference in the weight or the quality of the cai'cass of the birds reared under 
the two systems, but the mortality rate amounted to 7.9 i)ercent in the intensive 
lot and 3ti i»ercent in the extensive group. Blackhead infection was the primary 
cause of death in the latter but was not observed in the former group, indicating 
that intensive rearing is a satisfactory method of combating this disease. Treat¬ 
ment of blackhead-infected birds with chlorsan or carbon tetrachloride was 
ineffective for control of this disease. 

DAIRY FARMING—DAIRYING 

[Investigations with dairy cattle and dairy products in ll^Iichigan] (Michi¬ 
gan Bta. IBien.l Rpt. 1933-36, pp. 12,13,14, 22, 23, 25-27).—^Results are reported 
from studies with dairy cattle on the value of alfalfa hay in the ration; the 
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comparative value of alfalfa lia 3 ' aud alfalfa-mola&ses silage; the effect of supple¬ 
menting a low phosphorus alfalfa ration with bonemeal on growth, repi’oduction, 
and milk production; the feeding of concentrates alone to ruminants; the rela¬ 
tion of magnesium, phosphorus, and vitamin D in Ihe ration; and vitamin 
D requirements of dairy calves. 

Studies with dairy products j'ielded results on the vitamin A content of butter- 
fat under various conditions; the effect of heat on certain chemical and physical 
properties of milk; and the influence of mastitis infection on the methylene blue 
reduction test and the relation of this test to bacterial plate counts in milk. 

[Investigations with dairy cattle and dairy products in Missouri] (Jlis- 
souri Sta, Bui. 370 (1936), pp. SJir-36, 42-1/3, 46, 47, 49). —^Dairy cattle investiga¬ 
tions yielded results on the effect of increasing the interval between milkings and 
also the effect of injections of sterile solutions, milk, and oxygen into the udder 
on the yield and composition of milk, both by 0. W. Turner and E. R. Garrison; 
the influence of the thyroid upon metabolism and milk secretion, by Turner and 
R. P. Reece; the comxiosition of colostrum of the goat and changes which occur 
as the milk becomes normal, by Turner and A. J. Bergman; the effect of lactation 
on the blood sugar of dairy cows, and the cellular constituents of the blood as 
influenced by growth and lactation, both by Turner and H. A. Herman; milk 
supplemented only with minerals and vitamins as the sole diet for calves, by 
Herman S. Brody, and A. 0. Ragsdale; the energetic efficiency of milk produc¬ 
tion and the influence of live weight thereon, by Ragsdale, Brody, and R. O. 
Proctor; and the effect of short-time gestations upon milk yield, the occurrence 
of polythelia in dairy cattle, and the butterfat production of cows possessing 
supernumeraries, all by Gifford. 

Breeding, feeding, and management studies at the Hatch Experiment Farm are 
noted by Ragsdale and 0. W. McIntyre. 

Dairy products studies gave information on the crystalline structure of ice 
cream, by W. H. E. Reid and R. F. Reitemeier; the relation of air conditioning to 
the quality and crystalline structure of frozen desserts, by Reid and D. J. 
Gandhy; and a photomicrographic study of some of the factors affecting the 
physical properties of butter, by Reid. 

[Dairy cattle investigations in Montana] (Montana Sta. Rpt. 1935, p. 19 ).— 
Results at the Huntley Substation ga^e further information on the economy 
of milk production when high quality roughages are fed as a sole ration to 
milking cows and the value of using high grade purebred sires. 

Alfalfa-molasses silage vs. alfalfa hay as a roughage for Inctating dairy 
cows, R. B. Horwood and J. G. Wells, Je. (Michigan Sta. Quart. Bui., 19 (1936), 
^ 0 . 2, pp. 100-104)- —In a trial at the Upper Peninsular Substation second-cutting 
alfalfa ensiled in a fresh unwilted condition with the addition of 30 lb. 
of molasses per ton of alfalfa was compared with second-cutting field-cured 
alfalfa hay in a double reversal feeding trial with six milking cows. Either 
the alfalfa silage or alfalfa hay was fed as the sole roughage ration, and 
ground barley w-as the only concentrate fed each group. The alfalfa silage 
was readily consumed, and a portion of the material ensiled in an unchopped 
condition proved even more palatable than the chopped silage. The cows 
while on the silage ration consumed 35 lb. more digestible protein but 451 lb. 
less total digestible nutrients, produced 310 lb. more 4-percent milk, and gained 
46 lb. less in live weight than when on the hay ration. No differences were 
noted in the general health of the two groups of cows. The alfalfa silage 
was found to have a r^atively low carotene content, and the carotene con¬ 
tent of butterfat samples averaged slightly less on the silage ration than on 
the hay ration. 
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Alfalfa silage, VT. B. NE'^E^^s and A. F. Kuhlman (Jour. Dairy Scu, 19 (19S6), 
No, 9, pp, 611S17). —^The Illinois Experiment Station has conducted a series of 
experiments in \7hich freshly cut alfalfa was ensiled in small experimental 
silos. Different lots containing 23, 25, 27, 32, and 39 percent of dry matter, 
re.«!pectively, when ensiled without preservative yielded silage having good 
keeping quality; the higher percentage of spoilage at 39 percent dry matter 
level would indicate that this is about the upper limit permissible for success¬ 
fully ensiling aKalfa alone. The addition of from 1 to 5 percent of whey 
powder caused an increase in acidity of the silage, roughly in proportion to 
the amount of powder added. Molasses and the lactic acid and Badllua J>ul~ 
garicus cultures used each caused some increase in acid production, though 
none of these were as effective as whey powder in this respect. The mixing 
of com and alfalfa resulted in a good quality silage. Ensiled unchopped alfalfa 
did not keep as well as the chopped material under the conditions of this 
experiment. In a brief feeding trial with milking cows the alfalfa silage 
proved palatable and appeared to have a feeding value comparable with that 
of corn silage, though having a more pronounced laxative effect on the animals 
than com silage. 

Vitamin A activity of third cutting alfalfa hay as affected by methods of 
curing, B. Woods, F. W. Atkeson, H. Weelhousemt, and E. F. Johnson (Jour. 
Dairy fifei., 19 (1936), No. 9, pp. 581-^96, figs. 4).—Employing methods for vitamin 
A assay as previously noted (E. S. E., 74, p. 677), the Idaho Experiment Sta¬ 
tion found that a fresh sample of cock-cured third-cutting alfalfa hay con¬ 
tained 308±13 rat units of vitamin A activity per gram. The leaves and stems 
of this hay contained 483±34 and 121±7 rat units, respectively. On this 
basis approximately 85 percent of the vitamin A activity was in the leaves. 
Another sample of this same hay ground and held at room temperature in 
diffused light for about 4 mo. contained 233±20 rat units, indicating a loss 
due to storage of about 2i percent Two other lots of the hay cured in the 
swath for 1 and 3 days, respectively, then cock-cured and later sweated in 
the stock contained 144±10 and 116±9 rat units. Compared with the stored 
sample there was an apparent loss of about 28 percent in vitamin A activity 
due to sweating in the stack and a further loss of approximately 20 percent 
due to 2 additional days curing in the swath. 

These results indicate that under reasonably good conditions as commonly 
encountered in hay curing in this area alfalfa hay should contain 100 or 
more rat units of vitamin A per gram, which would represent a potent source 
of this vitamin for dairy cattle under winter feeding conditions and should 
result in dairy products with a high vitamin A value. 

Comparison of the feeding value of steam dried and flame dried menhaden 
flsh meal, M. H. Bbbey and J, E. Manotno (Jour, Dairy 8ci., 19 (1936), No. 10, 
pp. 663-669).—-This is a report of two separate feeding trials conducted at the 
Maryland Experiment Station in each of which two groups of yearling heifers 
were fed steam-dried meal and flame-dried meal, respectively, as 10 percent 
of their total ration. The remainder of the ration in each case consisted of 
clover hay 60 percent, yellow com 20, and wheat bran 10 percent The two 
meals were apparently equal in palatability. In each trial slightly more rapid 
growth resulted from the flame-dried meal ration, although these differences 
are not considered significant and it is concluded that the two are practically 
equal in growth-promoting properties at the level fed. 

Ground versus ungronnd grain for lactating dairy cows, A. L. Daxneul 
and O. C. Copbxand (Texas 8ta. Bui, 530 (1936), pp. £5).-—This bulletin reports 
the results of double reversal feeding trials with dairy cows to compare the 
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value of whole v. ground com, whole v. ground oats, whole v. ground milo, 
and whole v. ground barley. In each experiment theie was a greater con¬ 
sumption of concentrates by both groups of cows during the periods they were 
receiving ground grain in spite of efforts to obtain approximately equal con¬ 
sumption of the two rations. Much more whole corn Tvas refused by the 
cows than any other of the whole grains, followed in order by milo, barley, 
and oats, indicating that the hardness and also the size of the grains had an 
influence on their palatability. Greater milk production was obtained during 
tiie periods of ground grain feeding in each instance. On the basis of the 
productive energy exchange the greater amount of milk produced during the 
period of ground grain feeding is largely accounted for by the greater con¬ 
sumption of concentrates* 

Analyses of feed consumption and milk production records indicate that it 
is more profitable to grind grain for high-producing than for low-producing 
cows, this condition being more pronounced in the case of corn and barley 
than for oats or milo. The percentage of whole grain masticated was influ¬ 
enced more by the individuality of the animals than by the kind of grain 
ted. However, on the average, cows masticated a greater percentage of whole 
corn than of whole milo. Chemical analyses of grains before and after feeding 
showed that the cow obtained little if any energy from the uiiiiiasticatert 
grain during its passage through the digestive tract. 

The effect of feeding cacao shell to cows on the vitamin I> content of 
butter (milk), S. K. Kon and K. M. Heenby {Biochem, Jour,, 29 (1935), No. 9, 
pp, 2051’-2056), —^In experiments at the National Institute for ^search in Dairy¬ 
ing, it is shown that feeding 2 lb. of cacao shells daily to milking cows (equiva¬ 
lent to 32,000 tuternational units of vitamin D) for 1 mo. resulted in increasing 
the vitamin D content of the milk and butterfat from winter to summer levels. 

The calcium and inorganic phosphorus content of the blood plasma of 
normal dairy cattle, 3. R. Haag and I. E. Jones (Jour. Biol, Cheni., 110 (1935), 
No. 2, pp, 439^441)* —^The Oregon Experiment Station has determined the calcium 
and phosphorus content of the blood plasma of a considerable number of normal 
dairy cattle of various ages. The calcium value of the blood plasma ranged 
trom 8.05 to 11.48 mg per 100 cc, with an average of 0.99 mg, 92.5 percent of 
the values falling between 9 and 11 mg per lOO cc. The inorganic phosphorus 
values were less constant and appeared to follow a gradual decline with increase 
in age, ranging from an average of 7.74 mg per 100 cc in calves under 6 mo. 
of age to an average of 5.18 mg for all animals over 4 yr. of age. 

Studies on the chemical composition of the blood of dairy cattle.—The 
effect of phosphorus intake on the calcium and inorganic phosphorus con¬ 
tent of whole blood of dairy heifers duidng the period of first gestation and 
lactation, A. H. van Landingham, H. i) Hendeieson, and G. A. Bowling (Jour. 
Dairy 8ci., 19 (1936), No. 9, pp. 597-609, fig. 1). —Continuing this line of investi¬ 
gation (E. S. R., 74, p. 247), the authors have studied the effect of two levels 
of phosphorus intake on the calcium and Inorganic phosphorus content of the 
blood of Holstein heifers during their first gestation and lactation periods. 
The rations for the two groups were composed of natural feeding stuffs without 
phosphorus supplement and were of similar nutritive value. The average daily 
intake of calcium and phosphorus, respectively, per head was 18.8 and 11.8 g 
for the low phosphorus group and 20.6 and 28.4 g for the high phosphorus 
group. 

Based on blood analyses made at 4-week intervals throughout the gestation 
and lactation periods, it appeared that the lower level of phosphorus intake 
(equivalent to 1.2 g per 100 lb. of live weight) was sufficient to maintain the 
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inorganic phosphorus of the blood at approximately normal levels during gesta¬ 
tion. Both groups showed a drop in blood phosphorus immediat^y following 
parturition, which was much more pronounced in the low phosphorus group. 
Milk production combined with low phosphorus intake resulted in a lower 
inorganic phosphorus blood level for this group until near the end of the 
milking period. 

It apiiears that within the range of milk production encountered the phos¬ 
phorus in the feed should exceed the phosphorus in the milk by 9 to 10 g 
per 1,000 lb. of body w'eighl daily to maintain a normal inorganic phosphorus 
level in the blood. The calcium content t»f the blood was not appreciably affected 
by any of the conditions entering into this trial 

Influence of an increase in base intake on the acid base balance, health, 
and production of milk cows [trans. title], E. Brouwee (Dept, Landh. en 
Visacli. \JNet}i€rland6\,yer6lag. Landhouick, Onderzoelc,,No. 41 C (193o),pp. 531- 
560, figs, 2; Ger, alts., pp, 559, 560 ),—^This article presents an extensive review of 
the literature on the effect of excess bases in the ration on the well-being of the 
animal. In exjKiriments with healthy milk cows it is shown that the presence 
of considerable excels of ba«^e in the ration did not noticeably disturb the 
health or production of the animaK The addition of calcium or sodium car¬ 
bonate t<» the ration of cows recehing mineral acid silage did not produce 
alkalosis. 

The development of calves in the Tropics, G. G. Oasnbibo and A. O. Rhoad 
(Trap, Agr. ITrhiidadl, 13 (1936), Ko, 7, pp. 177-180, figs, 2 ).—The results ob¬ 
tained from two Brazil experiment station dairy herds on the growth rates 
of normally fed calves, including purebred Holstein, purebred Brow’n Swiss, 
and crossbred Holstein-zebu, are reported. Comparing the growth rates of 
these calves wdth the Eckles normal for purebred Holsteins, it is shown that 
all the purebred calve** made approximately normal growth up to 4 mo. of age. 
Beyond this point the rate of growth is retarded, this condition being par¬ 
ticularly noticeable beyond 6 mo. of age. A study of the feed consumption 
records leads to the conclusion that environmental factors other than nutrition 
are responsible for this subnormal development. The crossbred calves reared 
under identical conditions developed normally. 

[Bairying experiments in New York] (New York State Sta, Rpt, 1936, pp. 
21-24 ).—^Results are reported on factors affecting the quality of Limburger and 
similar types of cheeses, the control of abnormal municipal milk supplies, and 
the relation of udder infections to total production and chemical composition 
of tlie milk. 

The relation of amino nitrogen content to quality of cream and butter, 
D. H. Jacobsex (South Dakota Sta. Bui. 304 (1936), pp. 11 ),—^The principal con¬ 
clusions presented jn this bulletin have been noted (E. S. R., 75, p. 687). 

Accumulation of protein in the foam of skimmilk, P. F. Shabp, R. P. 
Myers, and B. S. Guthrie (Jour. Dairy Sci,, 19 (1936), No. 10, pp. 655-662, fig. 
1 ),—In this report from the [New York] Corn^ Experiment Station it is shovm 
that in running skim milk through a separator as many as 16 times and re¬ 
moving the foam each time did not decrease its foaming capacity at tempera¬ 
tures ranging from 5** to 50^ C. The protein content of the foam exceeded that 
of the skim milk from which it was obtained by 0.12 to 0.68 percent, and the 
increase in total solids in the foam was almost quantitatively accounted for by 
this accumulation of protein. The relative amounts of the major protein 
fractions in the skim milk did not change during repeated foaming. 

In similar trials with whole milk no decrease in foaming quality was noted 
until partial churning occurred. Normal buttermilk foamed very little, while 
samples of the buttermilk extracted with petroleum ether foamed readily. 
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The decline in foaming ability of whole milk and the failure of buttermilk to 
foam is attributed to the presence of foam-breaking substances released by the 
fat globule rather than to the lack of foam-forming materials. 

The phospholipids in milk.—Their chemical nature and their dis¬ 
tribution among some milk products, G. E. IIotM, P. A. Weight, and E. F. 
Deysheb {Jour. Dairy 8ci., 19 {1936), No, 10, pp. 631-639), —Continuing this line 
of investigation (E. S. R., 71, p. 238), this phase deals \^itU the chemical nature 
of the phospholipids of milk. The approximate solubilities of the phospholipid 
fractions are given, and the relation of these solubilities to certain analytical 
methods is discussed. The composite molecular weight has been tentatively 
established as 775.76, on which basis the factor for conversion of phosphorus 
into milk phospholipids would be 25. The results indicate the distribution of 
the phospholipids in certain milk products to be as follows: Whole milk 0.0337 
percent, skim milk 0.0169, 41-percent cream 0.1816, butter 0.1819, and buttermilk 
0.1872 percent. 

The influence of method of sterilizing equipment upon development of 
oxidized flavor in milk, A. G. Dahlbeeg and D. C. Carpenter {Jour. Dairy Sci,, 
19 {1936), No. 8, pp. 541-551). —^Thls study at the New York State Experiment 
Station w'as conducted with mixed herd milk produced under strict sanitary 
conditions and exposed only to aluininum utensils prior to time of pasteurization 
was used. Samples of raw milk and of different fractions of pasteurized milk 
collected off the cooler w’ere S(’ored for flavor at 1 hr. and 1, 2, and 3 days of 
age, and iron and copper determinations were made on each sample. 

In all cases raw milk showed a satisfactory fla\or at each stage of the lost. 
In the case of hot water sterilization or chlorine sterilization followed by hot 
water rinse all milk, with the exception of the first 50 lb. coming off the cooler, 
maintained a satisfactory flavor over the 3-day period. The first 25 lb. of milk 
cooled in each case developed an oxidized flavor within 1 day, and the second 
25-lb. fraction developed such flavors within 3 dajs. In the case of clilorine 
sterilization, the first 25 lb. of milk over the cooler had a pronounced coal tar 
flavor, and later fractions showed a much stronger tendency toward oxidized 
flavor than in the above trials, practically all samples developing this flavor 
within the 3-day period. 

The solution of metals was not affected by the method of sterilization. In 
each case the first 25 lb. of milk discharged from the cooler showed a pronounced 
increase in both copper and iron, but later fractions showed only a slight 
increase over the raw sample. The raw sample averaged 0.131 and 0.379 p. p. m. 
of copper and iron, respectively, while the average of the pasteurized samples 
after discarding the first milk through the lines averaged 0.186 and 0.401 p. p. m. 
of copper and iron, respectively. The fact that the milk from chlorine-sterilized 
equipment was more susceptible to oxidized fiavor indicates that the iron and 
copper contents of the milk are not the only factors involved in the development 
of this defect. 

Quality control of market milk, N. E. Lazabtjs {Milwaukee^ Wis.: Olson 
Pu5. Co., [1935}, pp. VIlI-4-[l}+190, [figs. 4il)- —^A manual for rapid classifica¬ 
tion and detection of organisms affecting the quality of milk and its products, 
with suggestions as to their source, action, and control. 

Bacteria in relation to the milk supply: A practical guide for the commer¬ 
cial bacteriologist, C. H. Chax.mbbs {London: Edward Arnold ds Co., 1935, pp. 
Z//-f 192, pis. 4, figs. 31). —^A treatise dealing with the principles and practical 
application of laboratory methods for bacterial control of milk supplies. 

Further studies of the composition of media for the bacteriological analy¬ 
sis of milk, C. S. Bowers and G. J. Hucker {Amer. Jour. Puh. Health, 26 {1936), 
No. 4, pp. 350-352). —^In general the results obtained in this study confirm earlier 
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findings by the authors (E. S. R., 73, p. S37), tryptoiie-glucose agar and tryptone- 
glucose milk agar proving more efiicient in the bacteriological analysis 
of milk than standard peptone agar or standard agar supplemented with glucose 
and skim milk. 

Effect of temperature of incubation upon agar plate count of milk, C. S. 
Pederson and M. W. Yale (Awer. Jour, Puh. Health, 24 (1934), No. 5, pp. 477- 
484, figs. 6).—In a study at the New York State Experiment Station, 78 samples 
of dairy products, including pasteurized milk, raw milk, cream, and ice 
cream, were plated on standard agar plates, and duplicates were incubated 
at nine different temperatures rtanging from 21® to 55® C. for 48 hr. In all 
products tested maximum counts were obtained at about 32®, with counts at 
37® ranging from 50 to 70 percent as high as the 32® counts in most cases. 
Slight temperature variations around 32® gave much smaller errors in counts 
than around 37®. The percentage of maximum count obtained in 48 hr. is 
much more constant at 32® than at 37®. Apparently counts obtained at 32® 
serve as a better means of comparing the quality of different samples, and this 
temperature is recommended to replace the present standard. 

Optimum temperature of incubatiou for standard methods of milk analy¬ 
sis as influenced by the medium, M. W. Yaxe and O. S. Pederson (Amer. Jour. 
Puh. Bcaltlu 26 {1936), No. 4, PP. 344^349, figs. 3).—In a study at the New York 
State Exi)eriment Station, 33 samples of raw and pasteurized milk were plated 
on tryptone-glucose skim milk agar and incubated at 11 different temperatures 
ranging from IS® to 55® C. During a 48-hr. incubation period the maximum 
number of colonies developed at slightly below 30® and slightly above 31® 
for the raw and pasteurized samples, resx)ectively. These results correspond 
quite closely to those previously obtained when using standard peptone agar 
medium. It appears that (1) an incubation temperature of 32® or slightly 
lower is equally well adapted to either medium since it yields at least 95 
percent on the average of the mnyiTmim 2-day count, (2) it is at the top of 
the curve where slight temperatures cause the least error, and (3) the per¬ 
centage of the maximum 48-hr. count does not vary greatly between samples. 
On the other hand, an incubation temperature of 37® was equally undesirable 
for either medimn, since it yields only about 50 percent on the average of the 
maximum 2-day count and since it is in the steepest part of the descending 
curve so that variations in incubation temperature result in relatively large 
errors. 

Evaluation of certain media for the detection of colon organisms in milk, 
C. N. Staek and L. R. Ooitis (Amer. Jour. Puh. Health, 26 (1936), No. 4, pp. 
334-356). —^The [New York] Cornell Experiment Station has studied the suitabil¬ 
ity of six media for the detection of colon organisms in milk with sx>ecial 
reference to the ability of the medium to inhibit the growth of bacteria often 
responsible for false tests. It is concluded that crystal violet, Dominick- 
Lauter, and gentian violet broths are not satisfactory for this purpose since 
each in the presence of milk is relatively unselective in the typo of bacterial 
growth sustained. Brilliant green bile broth is more selective, and its effec¬ 
tiveness is greatly improved by adding 0.5 percent sodium formate. Formate 
ricinoleate is considered entirely satisfactory in the detection of the colon 
group, inhibiting the growth of all false test organisms.. 

Attainable standards in the bacterial counts of raw and pasteurized milk, 
M. B. Barnes (Amer. Jour. Puh. Health, 26 (1936), No. 6, pp. 561-566, figs. 2).— 
This paper is based on a study of the raw milk sux^ly of an Iowa State 
hoi^ital extending over 43 mo. Following a period of cooperation with Tnuir 
producers, during which time they were instructed in sanitary precautions 
necessary for clean mflk production and in which the physical equipment of 
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the dairies was put in satisfactory condition, the raw milk deli\cred to the 
plant had an arithmetical average bacterial count of 1,600 per cubic centi¬ 
meter, with a range of from 100 to 19,000. 

It is suggested that 2,000 bacteria per ciiluc centimeter may bo considered 
as the upper limit of an ideal zone within which mastitis and environmental 
factors are reduced to a minimum, while counts above this level indicate that 
either one or both of these factors are operative. The results obtained indi¬ 
cate that a logarithmic monthly average Ci>uiit of 5,000 bacteria per cubic 
centimeter in raw milk is within the possibility of attainment without neces¬ 
sitating an elaborate outlay of equipment in the dairy. Similar studies with 
the pasteurized milk supply led to the adoption of a maximum count of 1,000 
per cubic centimeter as the criterion of excellence. 

Classification of the organisms important in dairy products.—Strepto¬ 
coccus liquefaciens, H. F. Long and B. W. Hammeu (lotoa 8ta, Res. Bui. 206 
(1986), pp. 217-251) —^Employing the method described for the isolation of acid- 
proteolj’tic streptococci from dairy products, 65 such cultures from cheese, 23 
from milk and cream, and 3 from butter were isolated, and these, along with 
10 cultures obtained from other laboratories, have been extensively studied. 

These 101 cultures were all identified as S. liqucfacicns, and the different 
characters of each were found to be identical except for the rapidity of reduc¬ 
tion of litmus milk and the fermentation of sucrose. These organisms coagu¬ 
lated milk by enzyme action rather than by the formation of acid, the titrate blc 
acidity at the time of coagulation averaging 0.27 percent and the pH 5.9. All 
cultures produced volatile acids, carbon dioxide, and acetylmethylcarbinol in 
milk, although the amounts produced by various cultures under uniform con¬ 
ditions varied widely. Tlie rate of production was generally lower at the 
incubation temperature of 37" 0. than at 21". When incubated for 7 days at 
21®, additions of either citric acid or acetaldehyde to skim milk cultures gen¬ 
erally reduced the production of volatile acids and increased the yield of 
acetylmethylcarbinol. In five cases studied acetylmethylcarbinol was not 
oxidized to diacetyl nor reduced to 2,3-butylene glycol, indicating that the 
former is an end product None of the cultures hydrolyzed butterfat or cotton¬ 
seed oil, hence the species is considered nonlipolytic. Four cultures studied 
greatly increased the soluble nitrogen in milk, and proteolysis was largely com¬ 
plete after a short incubation period. The distribution of soluble nitrogen into 
the various fractions was similar in all cultures and at incubation tempera¬ 
tures of either 37" or 21®. The cultures remained viable at 5® over a long 
l^eriod. In six cultures studied heat resistance varied considerably with age. 
These cultures were all killed in 40 min. at 65.6". 

The action of aldehydes on certain cultures of Streptococcus liquefaciens 
in milkf B, W. Hammeb (Jour. Boot., 81 (1986), No. 5, pp. 479-487). —In studies 
at the Iowa Experiment Station the production of acetylmethylcarbinol due 
to the action of certain cultures of 8. liquefaciens in mUk was greatly in¬ 
creased by the addition of rather small amounts of acetaldehyde. 

Trials in which propionaldehyde, n-butyraldehyde, or n-valeraldehyde were 
added to milk containing these organisms showed an increase in the yield of 
acetylmethylcarbinol of the same order as that obtained by adding acetalde¬ 
hyde, but little or no response resulted from adding formaldehyde or fur- 
furaldehyde. Only in the trials with the n-valeraldehyde was there an indica¬ 
tion of the formation of small amounts of a higher homologue of diacetyl. 

The prevalence and classification of hemolytic streptococci in pasteurized 
milk, L. W. Slanbttz (Jour. Boot., 82 (1986), No. 1, p. 127). —^This brief report 
from the University of New Hampshire indicates that samples of pasteurized 
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milk showing counts of less than 10,000 by standard plate method sometimes 
contain as many as o0,000 hemolytic streptococci per cubic centimeter. Meat 
extract agar containmg 1 percent proteose peptone and 5 percent sheep’s blood 
was satisfactory for the detection and isolation of these bacteria. A detailed 
study of 20 such cultures showed them to be very heat-resistant, some strains 
withstanding a temperature of 70® C. for .*i0 min. On staining they appeared 
as long-chained streptococci, usually of the so-called alpha-prime type. 

Sugar- and lactate-fermenting butyric acid bacteria [trans. title], J. van 
Beynum and J. W. Pettb (Zentll. Bakt. [cfc.], 2. Alt., 93 (1935), No. 9-12, pp. 
198-212).—In a study of butyric acid bacteria encountered in cheese making, 
cultures were isolated from milk by the Weinzirl test (E. S. R., 45, p. 73), using 
a culture medium of autolyzed yeast plus 1.5 percent of sodium lactate. Of 
those strains which did not liquefy gelatin it is shown that some ha\e the 
ability to ferment lactose and others to ferment lactate, and in either ca^e 
those fermenting one could not ferment the other. The lactose-fermenting 
group is not likely to prove detrimental in cheese manufacture. It is sug¬ 
gested that this group retain the name Closiridium saccharohutyricuw (in¬ 
cluding C. tufyricum). The lactate-fermenting group actively ferments gluco-^e 
and levulose and sometimes galactose and arabiiiose, and is primarily the 
cause of gassy l»utyric acid fermentation in cheese. The authors have pro¬ 
posed the name G. tyrohutyricum for this group. By enriching milk bacteria 
in glucose medium and inoculating into a yeast autolysate plus lactate medium 
and into peptone solution plus mannite, it is possible to determine the presence 
of these two types of organisms since only C. tyrolutyricum will grow on the 
former and C. saccharobutyricum on the latter. 

Butyric acid fermentation and lactic acid fermentation in silage [trans. 
title], J. VAN Betnxjm and J, W. Pettb (Zcntbl. Bukf. [cfc.], 1. Abf., 9} (i936), 
Xo. /9-23, pp. 413-433). —Continuing this line of investigation (B. S. R., 76, p. 
389), an explanation is sought for the fact that, although evidence of butyric 
acid fermentation is found in practically all lots of mineral acid silage, even 
those having a pH below 3, only silage having a pH above 3.5 has generally 
proved to be detrimental in cheese manufacture. It is suggested that since 
lactic acid fermentation occurs only at a pH above 3.5 it is theoretically 
possible to have two types of silage, namely, with and without lactic acid 
fermentation. The study noted above is referred to as indicating that rapid 
and uniform acidulation of silage to prevent lactic acid fermentation would 
eliminate the second type of butyric acid organism and render the silage 
harmless from this standpoint. 

Effect of salts on tbe solubility of casein and paracasein, P. F. Shaep and 
T. J. McInebney (Jou 7\ Dairy ScL, 19 (1936), No. 8. pp. 573-579, figs. 3).— This 
contribution from the [New York] Cornell Experiment Station gives the results 
of a study of the solubility of grain curd casein and other add caseins and of 
paracasein (commercial rennet casein) at different pH levels and in the 
presence of 0.1 w and 0.5 n solutions of sodium chloride, sodium fluoride, 
and sodium iodide. 

It is shown that the pH precipitation zone of paracasein is much wider 
than that of casein. Casein was completely soluble at a pH of 7 or above, and 
the presence of either the fluoride, chloride, or iodide increased the alkaline 
solubility zone, the iodide exerting the most pronounced effect in this respect. 
Paracasein showed marked insolubility at from pH 4.5 to 7, and the presence 
of either the chloride or iodide restricted the alkaline solubility zone. Sodium 
fluoride showed an anomalous behavior in that its presence caused a gradual 
increase in paracasein solubility as the pH increased from 5 to 10 which is 
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associated with precipitation of the calcium. The concentrations of sodium 
chloride and sodium iodide used markedly increased solubility of paracasein at 
a pH zone around 6, and it is shown that in the presence of a suitable con¬ 
centration of sodium chloride paracasein has solubility zones at pH 2.5, 6, 
and 9.5, and zones of insolubility at 1, 4.5, and 7 to 9. The favorable effect 
of the peptizing action of sodium chloride on paracasein at a pH of 5.5 to 6 
on the texture of Cheddar cheese is pointed out. Based on results of this 
study and other closely related studies, certain factors influencing the body 
and texture of processed cheese are discussed. 

ParafSn waxing of baby Gouda cheeses, C. Vaandrageb {Farming in So. 
Africay 11 {1986), No. 124, PP* ^93, 294, fi9> !)•—comparing the loss of moisture 
in baby Gouda cheeses (approximately 1 lb. each) when untreated, when dipped 
in pure paraffin wax, and when dipped in a special paraffin wax (melting point 
from 125® to 130® F.), it was shown that the loss in weight over a 28-day stor¬ 
age period amounted to 10.9, 2.49, and 0.69 percent, resi)ectively. The pure 
paraffin proved unsatisfactory because the coating was very brittle and subject 
to cracking and blistering when handled. Waxing baby Gouda cheeses is con¬ 
sidered essential because of the resulting decrease in loss of moisture, the pre¬ 
vention of tough rind formation, and the prevention of surface mold growth. 

The bacteriology of Swiss cheese.—^V, The use of Streptococcus ther- 
mophilus in ripening milk for Swiss cheese, W. G. Fbazieb, H. F. Long, and 
W. T. Johnson, Je. {Jour. Baii'y Sci., 19 {1936), No. 8, pp. 535-^39).—This line of 
investigation (E. S. R., 74, p. 844) has been continued. 

Ripening milk by inoculating with S. therniophilus (strain Os) and holding 
at from 20® to 25® C. overnight gave unsatisfactory results, producing No. 2 
cheese of lower grade than the control. Similar results were obtained from 
the use of 8 . lactis in the same manner, while the addition of this organism to 
the first milk in the kettle also gave unsatisfactory results. Most satisfactory 
ripening was obtained by inoculating the milk with fif. thermopMlua and hold¬ 
ing it at 50® for from 30 to 60 min. Ripening periods of more than 60 min. gen¬ 
erally resulted in a lowering of the grade. The beneficial effects of ripening 
with this organism is dependent on the ripeness of milk prior to inuculatioii 
as indicated by methylene blue reduction time. In general milk having a 
reduction lime of less than 5 hr. is not benefited by this practice. Ripening 
part of the cheese mfik with iSf. thermopMlus may be of aid when the kettle 
milk acts **dead” or when the curd does not have the proper consistency in the 
kettle. 

Studies ou the emulsifying salts used in processed cheese, H. L. Templeton 
and H. H. Summer {Jour. Dairy Scl, 19 (1986), No. 8, pp. 561-512, figs. 6). —^This 
contribution from the Wisconsin Experiment Station presents a comparison of 
sodium citrate, potassium citrate, tetrasodium pyrophosphate, sodium metaphos¬ 
phate, and a fusion mixture of equal parts of the mono- and disodium salts of 
orthophosphoric acid as emulsif^ping salts in the preparation of processed 
cheese. The salts were used separately in amounts ranging from 1 to 5 per¬ 
cent (1 to 3 percent for potassium citrate). Data are presented for the various 
concentrations of each salt used in relation to total moisture of the cheese, 
percentage loss of moisture during 11 months’ storage, pH value, titratable acid¬ 
ity, body, degree of fat leakage, total ash, total nitrogen, water-soluble nitro¬ 
gen, 5 percent of sodium chloride soluble nitrogen, and the sum of the water- 
soluble and sodium chloride soluble nitrogen fractions. 

Properties of the cheese as Judged by sight, taste, and smell indicated that 
all samples containing sodium citrate were satisfactory. Potassium citrate im¬ 
parted a bitter taste which increased during storage. Two percent of pyrophos- 
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phate was satisfactory, but higher concentrations gave a bitter flavor and also 
tended to crystallize out in white lumps. The metaphosphate imparted a sour 
taste likely to be considered objectionable. Both of these salts have limited sol¬ 
ubility, and moreover they produced a dieose of very firm body resistant to 
melting. It is concluded that none of the emulsifiers used were superior to 
sodium citrate, and it is doubtful if any are equal to it if all points are 
considered. 

The use of sugar in making good quality ice cream, P. S. Lucas (Ice Cream 
Trade Jour,, S2 {1936), No. 4, pp. 34, 55) .-—This article from the Michigan Ex¬ 
periment Station presents brief data on the effect of various concentrations of 
sugar in the ice cream mix on specific gravity, freezing point, time required to 
secure TnnTrinmm overrun, and the Tna yimiim overrun obtainable. The suita¬ 
bility of various kinds of sugars for ice cream manufacture is briefly discussed. 

Using corn sugar as an ingredient in the manufacture of ice cream, P. H. 
Tbacy {Ice Cream Trade Jour,, 32 {1936), No. 2, p. SO),—The Illinois Experi¬ 
ment Station briefly notes that com sugar is less sweet than cane sugar, 
determined as of the order of 65 to 70 compared with cane sugar at 100. The 
use of 25 percent of com sugar in the total sugar produced a smoother textured 
product of somewhat softer body. It lowered the freezing point, necessitating a 
somewhat lower freezing and also a lower dipping temperature. On the basis 
of consumer preference little difference was noted either as to flavor, body, or 
sweetness of ice creams containing 25 percent of corn sugar or all cane sugar. 

The use of stabilizing agents in manufacturing ice cream, P. H. Tract 
{Ice Cream Trade Jour,, 32 {1936), No. 3, pp, 31, 32). —^This article from the 
Illinois Experiment Station briefly reports the results of investigations dealing 
with the comparative merits of gelatin, sodium alginate, Hyg^l (a carob 
bean product), and fruit pectin as stabilizing agents in the manufacture of ice 
cream. 

Are flavor and coloring sources of bacteria in ice cream? P. H. Tract and 
M. J. PsucHA {Ice Cream Trade Jour., 32 (1936), No. 1, pp. 17, 18, 20). —^In this 
brief report of a study in progress at the Illinois Experiment Station the re¬ 
sults secured indicate that such materials as fruits, nuts, candies, and other fla¬ 
voring and coloring materials are frequently heavily Infested with bacteria, 
and that under such conditions they may be considered a factor affecting the 
total number of bacteria in the finished ice cream. BiacUlus) coll was found 
in more than 10 percent of all such samples tested, indicating unsanitary condi¬ 
tions in the preparation of these products. The possibility of correcting this 
condition by proper sanitary regulations is discussed. 

VETEEIHAET MEDICINE 

[Work in animal pathology and parasitology by the Bureau of Animal 
Industry] (TJ. S. Dept. Agr., Bur, Anim. Indus. Bpt., 1936, pp. 4r-e, 20-23, 23-26, 
59-60).—The work of the year (E. S, E., 74, p. 693) dealt with the detection and 
control of Bang’s disease; vesicular exanthema of swine; vesicular stomatitis; 
hog cholera and its control; the use of tuberculin, maUein, and abortin and 
stained diagnostic antigens; the eradication of scabies and anthrax; diagnnaig 
and control of glanders, dourine, trypanosomiasis, and rabies; the streptococci 
involved in bovine mastitis; the transmission of infectious equine encephalomye¬ 
litis; investigations of equine infectious anemia; a dermatomycosis in guinea 
pigs; an unusual case of Brucella suis infection of swine; cultures of ErgHpelr 
oihrix rhusiopatTUae; a finding of the identity of the American and Australian 
laiyngotracheitis virus; chickens with bumblefoot; an unusual form of fowl 
cholera; the treatment of hemorrhagic septicemia with soda; the applicability 
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of complement fixation in the diagnosis of anaplasmosis; stock-poisoning plants; 
tick eradication; tuberculosis in bovines, sheep, poultry, and swine; parasites 
of horses, ruminants, swine, poultry, and other animals; and treatment for in¬ 
ternal and external parasites. 

[Work with diseases and parasites of livestock], G. U. Duckwobth (Calif, 
Dept. Agr. Bui., (^935), ^o. k, pp. 364-375).—This is the annual report dealing 
with the occurrence of and control woik with infectious diseases and parasites 
of livestock in Oalifomia in 1935 (E. S. R., 74, p. 253). 

[Report of work in animal pathology, bacteriology, and parasitology by 
the Michigan Station] (Michigan Sta, [Rien.] Rpt. 1935-36, pp. 9-12, IS, H, 15, 
16, 16-20). —^The work of the biennium reported upon (E. S. R., 73, p. 536) in¬ 
cludes control and eradication of Bang’s disease, nonspecific abortions, calf 
pneumonia, agglutination testing, streptococcic mastitis, sheep diseases, bac¬ 
teriology of eating and drinking utensils, disinfection of poultry houses by 
means of fire guns, control of tapeworms, the effect of hardware cloth floors 
on the incidence of coceidiosis of domesticated animals, ameba studies, diag¬ 
nosis of helminth infestations in living animals with special reference to diag¬ 
nosis arrived at through fecal examinations, vaccinal immunization of cattle 
against Bang’s abortion disease, the chemistry of Brucella cells, nonspecific 
agglutination in the Brucella group, and undulant fever. 

[Report of work in animal pathology by the Missouri Station] {MUbouH 
Sta. Bui. 370 (19S6), pp. 81-85, 91, 92).—The work of the year referred to (E. S. 
R., 75, p. 102) includes low titer reactions to the Bang agglutination test in 
cattle, transmission of the Bang abortion infection of swine to cattle, and the 
significance of low agglutination reactions in unbred gilts, all by 0, Elder; 
avitaminosis A in swine, by Elder and h. A. Weaver; toxemia in sheep, by 
Elder and A. W. Uren; the tube agglutination test compared with the rapid 
or plate tests on low reacting serums, by Elder and P. L. Piercy; fowl paralysis 
or neuritis of fowls, leucosis in fowls, blackhead in turkeys, pullorum disease 
testing in fowls, fowl pox vaccine distribution, and rabies diagnostic service, 
all by A. J. Durant and H. G. McDougle; Bang’s disease testing and horse hot 
control campaign, both by Piercy; and diagnostic service on poultry diseases, 
by Durant, McDougle, and Uren. 

Some diseases of farm animals ([Gt Bf*it.] Min. Agr. and Fisheries Bui. 1, 
7. ed. (19S6), pp. VI+151, [pis. 5], figs. 10).—A seventh edition of this practical 
account (E. S. R., 74, p. 891). 

Report of the director of veterinary research for the year 1935, D. A. 
Lawbsnce (South. Rhodesia, Dir. Yet. Res. Rpt., 19S5, pp. 9).—The results of 
work with laboratory products and service, research, and work with infec¬ 
tious and parasitic diseases are reported upon. 

The phenol coefficient as a measure of the practical value of disinfectants, 
5. O. Yabiey and G. F. Reddish (Jour. Bact., S2 (1936), No. 2, pp. 215-225 ).—^The 
work reported upon has shown that ‘'when coal tar disinfectants and cresyUc 
acid disinfectants are diluted to 20 times their phenol coefficient, they are effec¬ 
tive in killing representative pathogenic micro-organisms under practical con¬ 
ditions of use. It is further shown that disinfectants of varying strengths, 
that is, whether they have a high or low phenol coefficient, have the same 
germicidal activity and are equally effective under practical conditions when 
diluted to 20 times their le&pective phenol coefficients. 

“As a result of these tests it is concluded that (1) the phenol coefficient 
figure is a suitable measure of the practical value of phenollike disinfectants 
when the fkctor *20 times the phenol coefficient’ is employed for calculating 
the dilutions for use in practice. (2) Disinfectant solutions made up to 20 
127997—37-8 
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times tlieir phenol coefficient are of sufficient strength to kill very large num¬ 
bers of diseabe-producing micro-organisms under practical conditions. (3) 
When dilutions for use are made on this basis» coal tar disinfectants and 
cresylic disinfectants should be equally germicidal. (4) When phenollike dis¬ 
infectants are diluted in this way they should be as effective in killing disease- 
producing micro-organisms under practical conditions as is 5 percent carbolic 
acid.” 

Stimulation of healing in non-healing wounds by allantoin occurring in 
maggot secretions andi of wide biological distribution, W. Robinson {Jour. 
Bone and Joint Surg., 11 (1935), Xo. 3. pp. 267-271).—In reporting upon maggot 
therapy (E. S. R., 74, p. 236; 76, p. 2^) the author presents a preliminary 
account of work with allantoin, a constituent of the urinary secretions of surgi¬ 
cal maggots and of common occurrence in plants and animals, the therapeutic 
value of which was first called to attention by hlacalister (B. S. R., 26, p. 
5S0). 

The treatment of hospital cases in Washington and New York has shown that 
allantoin stimulates healing, with abundant growth of healthy granulation 
tissue in slowly healing suppurative wounds. The excretion of this substance 
into the wound is considered to be one of the factors contributing to the i*e- 
markable liealing effects obtained in maggot therapy, although the claim is 
not made that ii can be substituted for maggots. It is pointed out that allan¬ 
toin, which is bland, stable, and harmless, has no odor, and is nonstaining, 
can be obtained commercially, and that the treatment is simple, painless, and 
inexpensive. 

The account is a(*compaiiied by a list of 11 references to the literature. 

Use of urea to stimulate healing in chronic purulent wounds, W. Robinson 
(Amer. Jour, Surg., n. sen, 33 (1936), Xo. 2, pp. 192-191). —^In continuation of 
the work above noted, the author reports having found urea as well as allantoin 
to stimulate healing in chronic purulent wounds. Fourteen typical case his¬ 
tories supplied by medical cooperators are briefly presented with a view to 
bringing the use of this simple, harmless, and effective treatment to the atten¬ 
tion of those who have cases of chronic external suppurating wounds. 

The application of a 2-percent solution results in the cleansing of such wounds 
by the removal of necrotic material and pyogenic bacteria present and a 
promotion of the growth of granulation tissue. Like allantoin, urea occurs 
in maggot excretions and its presence serves as a furtlier elucidation of the 
remarkable efficiency of surgical maggots in healing chronic suppurating 
wounds. 

“Urea, which is manufactured in enormous quantities for use as a soil 
fertilizer, is available for therepeutic use without any connection with animal 
excretions. It can be made from three simple gases, nitrogen, hydrogen, and 
carbon dioxide, and is a pure white crystalline substance. In wound treatment 
a 2-perc6nt solution in water has been used on saturated gauze dressings 
applied directly to the wound. The solution is bland, odorless, and nontoxic. 
The treatment is very inexpensive and easily given. 

“Urea is present in the cells of all the tissues of the body; it rapidly 
permeates the membranes of the cells and its concentration therein rises and 
falls readily with that of the blood and lymph. In view of the remarkable 
cleansing and healing properties of urea in chronic purulent wounds, it appears 
that the general conception of this material as only a waste product has tended 
to obscure its therapeutic character.” 

Buffered blood cultures, 0.1. Neelson (Jour. Boot., 32 (1936), No. 1, p. 121 ).— 
The author has found the use of a buffer solution (McRvaine^s) composed 
of 1.83 cc of a 0.1 m citric acid solution combined with 18.17 ce of a 0.2 m 



1937 J 


VETERINARY MEDICINE 


691 


disodium phosphate and having a reaction of pH 7.4 to provide a medium for 
the culture of organisms in blood. Three to o cc of blood drawn aseptically 
into 10 ec of buffer solution lacks the inhibiting effect which often makes blood 
culturing ineffective. The blood does not clot. The blood serum constituents 
serve as nutrients. 

“Cultures have easily been obtained of various streptococci, Britrclla nhorfus, 
EbsrtJiella typhosa, and other organisms associated with fever, as well as others 
of indeterminate function.” 

“Vitamin G” in coccidian infection, E. B, Beckeb and N. P. Mobehouse 
(Jour, Bactj 32 (1936), Ko. 1, pp. 121, 122). —^The authors have found that “the 
intestinal location and life cycle of Coccidia make oocyst counts an index 
to their multiplication. Quantitative data were based on counts by the dilution 
method subsequent to infection with imiform numbers of oocysts in reference 
and test series. The host was the rat; the parasite, Eimcria miyaini; the 
reference diet, a basal plus 10 percent powdered jeast. Oocyst counts from 
ho.sts on a ration deficient in vitamins B and G were about a fifth of the 
normals; from G-deficient hosts, a third of normal; P>-deficient hosts, equal to 
normal. Liver extract equivalent to 4 g as a daily supplement to basal diet 
conditioned counts a third to fourth of normal; 2 percent powdered liver 
and 2.5 percent rice polish counts a seventh of normal; 10 percent powdered 
liver and 4 percent rice polish counts a third of normal. Only the last ration 
ga^e host growth equal to normal or reference sene.s. Powdered ^im milk 
as the sole source of vitamins B and G gave slight growth, but parasite counts 
were only a small fraction of normal. Liver and skim milk are cither deficient 
in a coccidium accelerant or restrain their numerical increase by positive 
means.” 

The indol tolerance of certain strains of the colon-aerogencs group, 
R. L, France (Jour. Dact., 32 (1936), No. 2, pp. 211-2H). —Contributing from the 
Massachusetts Experiment Station, the author reports upon a study of the indol 
tolerance of 173 strains of fecal type E*schcrich\a coli, 155 strains of Acrobacter 
aeroyenes, and 83 strains of “intermediates.” The results indicate that these 
members are so similar in their tolerance for indol that no practical application 
can be made. 

The fermentation reactions of Erysipelothrix rhusiopathiae, A. W. Deem 
and O. L. Whmams (Jour. Bact., 32 (1936), No. 3, pp. 303-306). —In the work 
with swine erysipelas reported, 37 strains of E. rhusiopathiae were used to 
determine the fermentation reactions of the species. Eleven of the strains 
originated in the United States, the others having been secured from European 
laboratories. A special sugar-free broth was prepared in which the organisms 
were grown readily. Only glucose, fructose, galactose, and lactose were fer¬ 
mented by all 37 strains. A slight acid reaction was detected in the cultures of 
some strains containing mannose, arabinose, and xylose. None of the other 
carbohydrates tested were fermented. 

“No corr^ation was apparent between the source of the strains and their 
fermentation reactions. The uniformity of results demonstrates not only the 
biochemical activity of this bacterium, but also the reliability of sugar fermen¬ 
tation tests for the identification of this species and its differentiation from 
organisms of the Corynebacterium group with which it may be confused.” 

Specificity of the dye in the crystal-violet agar reaction of staphylococci, 
G. H. Chapman (Jour. Boot., 32 (1936), No. 2, pp. 199-205). —^Heavy inoculation 
was found necessary to secure growth of staphylococci on crystal violet agar. 
Solutions of crystal violet used for the preparation of crystal violet agar should 
be freshly prepared. The optimum dilution is between 1:300,000 and 1:350,000. 
Although representatives of the different groups of biological dyes were tested 
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with Staphylococci, color changes similar to those produced on crystal violet 
media were obtained only with media prepared from dyes containing methyl, 
gentian, or crystal violet It is concluded that the violet agar reaction of 
staphylococci is highly specific as far as the dye is concerned, and depends upon 
a reaction of growth products of staphylococci with either pontamethyl pararo- 
saniline or hexamethyl pararosanRine. 

Observations on the serology of streptococci of bovine origin, S. E. Hart- 
SEix. and TV. N. Piasteidgis (Jowr. Bact, S2 (1086), Vo. f, pp. J26, 127).—One 
liundred and twenty cultures that had been identified by the biochemical test 
as either Btreptococcm maatitidis group A (Lancefield’s group B) or group 
B or saprophytes were examined by the idide agglutination test and the 
precipitin test of Lancefield (B. S. R., 69, p. 581). 

“In general, the three biochemical types were serologically distinct. Of 70 
group A strains, 6.1 which were associated with other evidence of mastitis 
were divided into throe serological types. Five group A cultures which failed 
to react wdth the three type serums w’ere from samples from mastitis-free 
quarters. Of 23 group B cultures, 15 reacted with one of three types of 
group B antiserum. Of 17 cultures classed as saprophytes by biochemical 
tests, 11 reacted with one of three types of antiserum against saprophytic 
organisms, and 6 failed to react with any scrum. Ten cultures which reduced 
methylene blue milk (1:5,000), hut otherwise resembled group A biochemically, 
were associated with other evidence of mastitis; they reacted with group A 
antiserums. Members of group A which fermented salicin were identical 
serologically with those which failed to do so. Strongly hemolytic sorbitol- 
fermenting cultures which reacted with our group A antiserums were observed 
in one instance.'’ 

Source of the organisms associated with sub-clinical mastitis (New York 
State Sta, Rpt 1986, pp. 24, 23). —The work of the year (B. S. R, 74, p. 853) is 
briefly referred to. 

A preliminary note of the life history of Schistosoma turkestanicum 
Skrjabin 1913, C. Machattib (Vet Jour,, 92 (1936), No, 8, pp, 291-299, pU. 4).— 
S. turkestamenm was found to be “a formidable and dangerous parasite of 
domestic animals in the Marsh-Arab and rice field areas of Iraq. In addition 
to cattle, sheep, goats, and water buffaloes, it has been proved that camels, 
horses, donkeys, and mules are also hosts. The arrest of the egg in the intesti¬ 
nal mucosa and the consequent formation of nodules largely destroys the value 
of the intestine as a commercial product. Man and domestic and wild birds 
are apparently immune to infection despite continuous exposure to the attacks 
of the cercariae of turkestanicum. The snail host of fif. turkestanicum is 
lAmnea tenera euphratica Monsson (‘phase’ Angustior Monsson). Cercariae of 
8, turkestanicum become very sluggish toward the end of the hot season (late 
September) and disappear from October to May. It seems probable that 
livestock can then drink from infected ponds with comparative impunity.” 

The spread of tularemia through water, as a new factor in its epidemi¬ 
ology, S. P. Karpoep and N. I. Antonoff (Jour, Bact., 82 (1986), No, 3, pp, 248- 
238). —Observations conducted by the epidemiological section of the Institute of 
Epidemiology and Microbiology at Tom^, Siberia, of the spread of tulare¬ 
mia through water are reported upon. 

It is pointed out that while in the United States the wild rabbit is the 
principal source of tularemic infection in man, the water rat is the principal 
source in the Union of Soviet Socialist Republics. Other hosts of the infec¬ 
tion are listed. The spread of the infection by water was proved experi¬ 
mentally and bacteriologically. “The quantity of micro-organisms In the 
infected water courses may sometimes be so considerable that tibielr isolation 
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not meet with pereat difficulties. In our experiments 100 percent of the 
guinea pigs infected with the water died and their organs showed charac¬ 
teristic pathological-anatomical changes. From the organs of all these guinea 
pigs by water we obtained cultures of Blacteriiiml tularcnsc'" 

Results of administering two calfhood injections of a living Brucella abor¬ 
tus culture to prevent Bang's disease, A. L. Delbz {Jour. Amer. Vet. Med. 

90 {19S1), Xo. 1, pp. 6J-65 ).—^In summarizing the results of work at the 
Indiana Experiment Station, conducted in an attempt to increase their re¬ 
sistance, the author reports that eight heifer calves that had received two 
subcutaneous calfliood injections of a living B. abort us culture dropped living 
calves. “Two calves died diortly following delivery. B. abortus infection was 
recovered from five heifers. Serum agglutination titers subsequent to the 
administration of two injections were higher than when only one injection 
was given. The titers dropped considerably 4 mo. following the second injec¬ 
tion. A study of the opsonocytophagic activity of the blood following parturi¬ 
tion revealed only a slight degree of phagocytosis in most cases.” 

Oat hay poisoning, I. E. Newsom, E. N. Stout, F. Thorp, Jb , C. W. Babber, 
and A. IT. Groth (Jour. Amer. Vet. Med. Assoc., 90 {1937), Ko. 1, pp. 66-75 ).— 
Several serious losses of cattle feeding on oat hay are described in this 
contribution from the Colorado Experiment Station. The symptoms were 
suggestive of poisoning by hydrocjanic acid, but no cyanide had been found 
in the hay except in cane, which in most of the outbreaks was not even under 
suspicion. Pigweed, while almost always a contaminant of oat hay, produced 
no symptoms in sheep, rabbits, or guinea pigs when fed experimentally. “By 
feeding the original hay the disease was apparently reproduced in five of 
the steers, causing death in three. Two of the three showed the presence of 
hydrocyanic acid in the rumen by means of the sodium picrate paper test 
some hours after death. No injurious substance could be shown to be present 
in the hay or any of its constituents when fed to sheep, rabbits, or guinea 
pigs. Watery, alcoholic, and ether extracts were harmless to laboratory 
animals.” 

The pathogenesis of ketosis: Pregnancy disease of sheep, L. M. Rodebice, 
G. S. Habshfield, and M. 0. Hawn {Jour. Amer. Vet. Med. Assoc., 90 {19S7), 

1. pp. il-49 ).—^In continuing their studies at the North Dakota Experiment Sta¬ 
tion (B. S. R., 70, p. 833) the authors have found that the pregnancy disease 
problem is quite definitely related to carbohydrate metabolism. “With an 
inadequate carbohydrate intake, the glycogen is withdrawn from the liver to 
maintain the blood sugar level in metabolism and fat takes its place. While 
the increased excretory burden associated with pregnancy may provoke some 
liver injury, the fatty changes in the liver and kidney are readily produced by 
starvation and an inadequate nutritional intake. There are unpublished experi¬ 
mental data to show that the newborn Iamb is provided with a reserve of glyco¬ 
gen in its liver. The fetal lamb liver is storing glycogen for some days prior 
to parturition, providing the ewe is adequately fed. As high as 9 percent of 
glycogen has been found in the livers of these lambs, which is two or three 
times as mucfii as in the liver of the ewe. The demands of a twin pregnancy 
are thus apparent.” The experimental work is considered to have demonstrated 
“the part that semistarvation and inadequate feed play in the causation of 
the disease. The nutrition of ewes should be such that their condition improves 
with advancing pregnancy. The animal body has a greater reserve of fat and 
protein than of carbohydrate. The use of a liberal and balanced ration is 
needed, yet the use of molasses to supplement roughages of low quality seems 
justified on fundamental principles.” 
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A disease of horses caused by feeding moldy corn, L. IT. Schwaete, H. E. 
Bibsteb, and 0. Mtjrkay (‘/owr. Amcr, Vet. Med. Assoc., 90 (1937)^ No. 1, pp. 
7d-S5, figs. 1). —Studies of a disease of horses, involving especially the central 
nervous system and caused by the ingestion of moldy corn, are reported upon, 
the work having been supported in part by grants from the Iowa Experiment 
Station and the Rockefeller Fluid Research Fund. 

“Three of the five horses experimentally fed moldy corn died, while two were 
destroyed, one of which was in a moribund condition and the other showed 
marked intoxication and severe incoordination. These subjects presented gross 
and histologic evidence in the brain and spinal cord distinguishable from the 
specific virus disease. Bacterial cultures made from the brain and other 
organs were negative. Intracerebral inoculations into guinea pigs were like¬ 
wise unsuccessful. This condition is not associated with the specific virus 
encephalomyelitis. 

“In Iowa, moldy corn poisoning occurs usually from November until May, 
during which time the ^ilns disease has subsided. It is possible, however, to 
have an overlapping in the occurrence of these two diseases in October and 
November, depending upon the temperature and rainfall affecting the develop¬ 
ment of the corn. The specific virus encephalomyelitis of horses is seldom 
encountered after the first killing fro.sts. The peri\ascii]ar cuffing and neu¬ 
ronophagy were never present in either field cases or those produced experi- 
mentally by feeding moldy corn. The moldy corn disease is always associated 
with necrosis, edema, advanced hemorrhagic lesions, and degenerative proc¬ 
esses. The two diseases were clearly differentiated on histologic evidence 
alone. 

“Tlie term ‘moldy corn poisoning* should be used provisionally to designate 
this disease until the organism or group of organisms which are responsible for 
this action on the corn are isolated and their ability to produce these toxins 
demonstrated. There are a number of organisms prc.sent in moldy corn. Some 
are recognized as plant pathogens and others are not. Close cooperation with 
plant mycologists is necessary to determine the factors involved. None of 
these organisms which are found on moldy com invades the animal body beyond 
the digestive tract. The term ‘cornstalk poisoning* is not well chosen, as there 
is considerable evidence to show that the toxic agent is present in the kernels 
and possibly in the cobs as well. Becaiuse of the varied clinical pictures seen 
as the resulr of moldy corn poisoning, we do not feel justified in differentiating 
it clinically from the virus disease. The clinical symptoms and course of the 
disease depend largely on the extent and the part of the central nervous system 
which is involved. The history of the case and the clinical manifestations, 
together with the gross and histologic changes, should make it possible to differ¬ 
entiate moldy com poisoning from the specific virus encephalomyelitis in 
horses.” 

Observations on canine babesiasis (piroplasmosis), D. A. Sanders {Jour. 
Amcr. Vet. Med. Assoc., 00 <1937), Xo. 1, pp. 27-38. figs. P).—Contributing from 
the Florida Experiment Station, the author reports upon a chronic form of 
babe^asis due to Bebesfa canis that has been encountered in various breeds 
of dogs in widely separated locations in Florida, in which State the first case 
was observed by P. Baton * at Jacksonville in 1934. “The training and coursing 
activities of affected greyhounds are seriously interrupted. The brown dog 
tick, SlhipiccpJiaTus] sanguineus, is suspected as being the principal vector of 
the infection. The presence of chronic canine babesiasis as encountered was 

* Jour. Parasitol.. 20 (1934), No. 5, pp. 312, 313. 
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determined by blood inoculations and splenectomies of test animals. Young 
pups spleiiectomized during or shortly following clinical reactions usually 
succumb within [from] 24 to 48 hr. as a result of severe relapse associated 
with numerous B, canis in the blood. Pups in a state of relative immunity 
or premunized to B, canis did not react to intraperitoneal injections of blood 
from dogs showing symptoms of malignant jaundice, while nonimniuue pnps 
reacted to such injections showing B. canis in the blood.” 

Types of fox encephalitis virus, R. G. Green {Jour, Bact, 32 (1936), No, 7, 
pp, 119, 120 ).—In groups of foxes passively immunized by a serum made from 
the fox encephalitis virus a mild type of the disease has been observed to 
develop showing a mortality of about 1 percent. Under experimental conditions 
this virus produces a mortality of only 20 percent, but with endothelial cell 
inclusions typical of encephalitis. Subsequent observations have indicated that 
this new type of virus is immunologically distinct from the type originally 
described. The original virulent virus is now referred to as type A; the newly 
recognized virus of low virulence is described as type B fox encephalitis virus. 

Puiilication of fox encephalitis virus by tryptic digestion, R. G. Gseem 
{Jour. Boot., 32 (1936), No. 1, p, 120 ).—^In work with the fox encephalitis virus 
smears made from the ependyma of foxes inoculated by cisterna puncture were 
stained to show the presence of the intranuclear inclusions of fox encephalitis. 

suspension of ependymal scrapings containing inclusion bodies was digested 
by the use of trypsin and enterokinase. Definite clearing of the suspension wtis 
noted, and cellular material could not be demonstrated by stained smears after 
digestion. Upon centrifuging, a sediment was obtained which was resus¬ 
pended in distilled water. Ten similar washings were performed, using 10 cc 
of liquid for each washing. Finally, suspended in saline solution, the sedi¬ 
ment produced typical fox encephalitis when injected into foxes by cisterna 
puncture, although a low concentration of the virus was indicated. This pro¬ 
cedure demonstrates the resistance of the virus to tryptic digestion and its 
occurrence under these conditions in fairly large masses capable of ordinary 
centrifugation.” 

A six-point general sanitation program for ponlty, P. W. Aixen (Poultry 
8ci., 15 (1936), No. 5, pp. iH, il5 ).—^Poultry sanitation investigations conducted 
by the Tennessee Experiment Station during the last 6 yr. have led the author 
to emphasize the Importance of several Victors, namdy, the freedom of poultry 
from contact with disease-producing microbes and parasites, supply of fresh 
water and fl-esh feed free from contamination, use of litter in clean houses, 
and the prevention of contact udth infected or infested fowls. 

Studies on incubator hygiene, VI-VIII, R, Graham and V. M. Michael 
(Poultry 8ci., 15 (1936), No. 6, pp. 490-495 ).—The continuation of this contribu¬ 
tion (E. S. B., 75, p. 260) is presented in three parts. 

VI. A note on the resistance of Sialmonella) pullorum on sterilised and un~ 
iiterilized egg shells (pp. 490, 491).—In three separate fumigations of a forced- 
draft incubator (formaldehyde released from cheesecloth 20 cc per 100 cu. ft.), 
“there appeared to be very little variance in the longevity of S. pullorum on 
eggshells which had been sterilized at 15 lb. steam pressure for 30 min. and 
for those which had not been sterilized previous to contamination with 8. 
pullorum, 8. pullorum on eggshells in hatching trays survived formaldehyde 
fumigation for 80 min. After 40 min., 8. pullorum was generally nonviable, 
although in one fumigation it survived for 100 min. on sterilized eggshells. The 
survival of 8. pullorum on eggsh^ during formaldehyde fumigation of a 
forced-draft incubator for 100 min. suggests the advisability of keeping the 
incubator closed for at least 2 hr. following fumigation. The range of 
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pulZorum viability in empty incubators, as previously reported (E. S. R., 
70, p. 835), appears comparable to the results of these experiments in which a 
32,000 capacity incubator carried 6,000,15,000, and 20,000 eggs. In 25 separate 
fumigations, however, 8. puUorum that occasionally survived 40-min. fumiga¬ 
tion may have had a range of 100 min.” 

VII. Results of fumigation of 8. pullorum in incubators at full capacity 
(pp. 492, 493).—^The studies reported have sho^vn “that formaldehyde furaiga- 
tion is probably as effective in destroying 8. pullorum in a forced-draft 
incubator operated at 50 or 66 percent egg capacity as in an incubator that 
is practically empty, since the average survivability of 8. pullorum and range 
survivability proved comparable. In one instance 8, pullorum survived for 
150 min. in the lower door and 120 min. in the upper door, and proved non- 
viable at 180 and 150 min., respectively.” 

VIII. The resistance of 8. aertrycke, 8. anatum, and Snlmonella from quail 
to formaldehyde fumigation (pp. 494, 495).—^In the fumigation work reported, 
8, aertrycke and 8. newport on cotton squares survived formaldehyde fumi¬ 
gation in a forced-draft incubator for 30 min. but was not viable at 60 min., 
while the quail Salmonella survived for 60 min. but was not viable at 90 min. 

[The use of anthehniutics for the control of avian parasites] {Arkansas 
8ta. Buh 337 (1936), pp, 40-42). —^The work of the year (E. R. R., 74, p. 857), by 
W. Ii. Bleecker and R. M. Smith, is briefly noted. 

Studies in coccidiosis in chickens: Calcium carbonate additions and 
coccidia, C. E. Holmes, C. A. Herbick, and G. L. Ott {Poultry 8ci., 15 (1936), 
No, 5, pp. 41^, 47-7), —^In the further study of coccidiosis (E. S. R., 76, pp. 107,251) 
at the Wisconsin Experiment Station, Single Comb White Leghorn chicks were 
brooded in sterile cages, fed sterilized rations, and reared under conditions that 
made infection impossible. “Zero, 3, and 6 percent of chick size oystershell 
was added to the rations of the three groups in each trial, and controlled infec¬ 
tions of coccidiosis were made at three different ages* Infection was accom¬ 
plished by pipette feeding of measured amounts of sporulated oocysts of a pure 
culture of Eimeria tenella. These trials seem to indicate that excessive min¬ 
eral additions are likely to be detrimental to growing chicks if the chicks 
become infected vsdth coccidiosis.” 

Oultivatiou of the virus of infectious bronchitis, F. R. Beaitdette and G. B. 
Hudson {Jour. Amer. Vet. Med. Assoc., 90 (1937), No. 1, pp. 51-58). —Studies by 
the New Jersey Experiment Stations of a respiratory disease of chicks, en¬ 
countered in January 1935 in a broiler plant having a total population of about 
40,000 of all ages, are reported upon. A review of the literature is said to have 
shown that the affection is undoubtedly the same as that reported upon by 
Schalk and Hawn in 1931 (E. S. R., 65, p. 271) in North Dakota, Bushnell 
and Brandly in 1933 (E. S. R., 68, p. 820) in Kansas, and Beach and Schalm 
in 1936 (B. S. R, 76, p. 106) in California, for which, to distinguish it from 
laryngotradieitis, the name infectious bronchitis has been recommended (E. S. 
R., 76, p. 396). It was found that when introduced intratracheally and in- 
tranasally the vims, which passes all grades of Berkef^d filters, regularly 
provokes the disease. “Subcutaneous and intramuscular Inoculations are either 
noninfective or else produce the ^ease after a prolonged incubation period. 
3hiocnlated into the chorioallantoic membrane of the developing embryo, the 
virus does not produce gross lesions sudi as are produced by the viruses of 
laryngotracheitis, fowl pox, and pigeon pox. The absence of such lesions could 
be used to distingui^ between the viruses of laryngotracheitis and bronchitis. 
After a few passages, the virus developed the capacity to kill the embryo. The 
embryo appears smaRer than embryos of the same age from eggs in which pox 
and laryngotracheitis viruses have been cultivated. After passage through 14 
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ffpnerations, the virus was infectious for chickens that were immune to laryn- 
protracheitis. Likewise, birds recovered from bronchitis were still susceptible 
to laryngotracheitis. The serum of birds recovered from bronchitis is capable 
of neutralizing the viru«.’' 

Studies of the clinical manifestations and transmissibility of infectious 
coryza of chickens, J. R. Beach and O. W. Schaem {Poultry 8cu, 15 {1BB6), 
No. 6 , pp. 466-'fi2j fias. 3; abs. m No. 5, p. il6 ).—^In further work at the Cali¬ 
fornia Experiment Station (E. S. II., 75, p. 110; 76 p. 106), “infectious coryza 
was found to occur as a simple corj za manifested only by a nasal discharge or as 
a coryza with complications consisting of edematous swelling of the face, 
sinusitis, conjunctivitis, tracheitis, bronchitis, and infection of the air sacs. 
The disease was easily transmitted by inoculation of normal chickens with 
exudative material from any infected part or by direct contact exposure of 
healthy fowls to di«>eased ones. Transmission of the disease by indirect contact 
was accomplished but did not take place readily. Cages contaminated by 
occupancy by diseased chickens and by having virulent exudate from infected 
chickens placed in the feed and water vessels did not remain infective to 
susceptible chickens placed in them for longer than 24 hr. The disease was 
transmitted by inoculating healthy chickens with scrapings of the nasal mucosa 
of chickens which had been infected with coryza but had shown no symptoms 
for as long as 46 days. Pigeons were found to be refractory to the disease. 
Three turkeys which were tested were found to be susceptible, and the resultant 
disease was of the same character as natural cases of coryza and sinusitis in 
this species of bird.'* 

Studies of infectious coryza of chickens, with special reference to its 
etiology, O. W. Schalm and J. R. Beach {Poultry 8ci., 15 {1936), No. 6, pp. 47S- 
482, figs. 6; abs. in No. 5, p. 416) .—-In a continuation of the work at the Cali¬ 
fornia Experiment Station on the etiology of infectious coryza (B. S. R., 76, 
p. 106), transfer at intervals of less than 14 days was found necessary for the 
maintenance of slant or plate cultures of Hemophilus gallinarim. Stock cul¬ 
tures were maintained indefinitely by making transients once a week. It is 
concluded that “the minimum temperature at which H. gallinarum wiU 'grow 
in culture is 25® 0., the maximum temperature is 45®, and the optimum tempera¬ 
ture range is from 34® to 42®. 

‘The injection of pure cultures of H. gaUinarum into the respiratory tract 
of fowls produces a coryza with symptoms identical with those of the 
natural or exudate-induced disease but of much shorter duration. Attempts to 
determine whether the longer duration of the natural or the exudate-induced 
disease was due to the presence in the exudate of types of bacteria other than 
H. galUnarum or of a filtrable virus yielded negative results. A mUd culture- 
induced coryza of only 2 days’ duration, by rapid serial passage through 
chickens, increased in virulence and severity until it was of the poTvie character 
as that produced by exudate obtained from severe field cases. This increase in 
virulence and severity occurred without the introduction of any pathogenic 
agent other than the culture JET. gallinaruTn with which the series of passages 
was initiated. The results are regarded as evidence that the mild character 
of the culture-induced disease is due to a decrease in virulence of the organism 
on artificial media, and that the virulence can be restored by continued cultiva¬ 
tion in the more favorable environment of the nasal passages of susceptible 
chickens.” 

Differentiation of paralysis in chicks, E. Juitghebb {Poultry 8ci., 15 {1936), 
No. 5, pp. 415, 416).—In this further contribution from the [Connecticut] Storrs 
Experiment Station on paralysis (E. S. B., 73, p. 109), differentiation by his¬ 
tologic means is considered. Chicks sacrificed for examination and found 
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to be free from demonstrable bacterial or parasitic diseases served as the 
source of tissue material. The results are summarized in a table. Of the 
conditions listed, namely, gout, crazy chicks, A avitaminosis, G avitaminosis, 
epidemic tremor, neurolymphomatosis, and field encephalomalacia, all except 
field encephalomalacia have been described in the literature. Although the true 
cause of gout is regarded as unknown, the work of other investigators and the 
author’s observations indicate that sodium bicarbonate can cause a disease 
indistinguishable from it. It is pointed out that the term “crazy chick”, popu¬ 
larly applied to various conditions, should be restricted to the nephritic ataxia 
described by Dunlap (E. S. R., 67, p. 748), it being rarely found if histologic 
changes in freshly killed chicks are used as the diagnostic criterion. The 
hitherto undescribed field encephalomalacia of unknown etiology was the most 
interesting condition encountered. Well-grown birds between 3 and 7 weeks 
showed droopiness, retraction of head or trembling of legs, and, at autopsy, 
characteristic gross affection of the brain by edema and cerebellar hemor¬ 
rhages. The condition resembles in gross and histopathologic features the 
nutritional encephalomalacia of Pappenheimer and Goettsch (B. S. R., 69, p. 
719), but seems to differ in occurring on feeds, presumably containing the anli- 
encephalomalytic factor, and in being influenced therapeutically by methylene 
blue instead of vegetable oils. 

Serological types of Salmonella isolated from paratyphoid in chicks, E. 
JuNGHEEB and A. G. Boeden {Jour, Bart, 32 (1936), No. 1, p. 137).—^During the 
routine diagnosis of chick diseases at the [Connecticut] Storrs Experiment Sta¬ 
tion five cases of paratyphoid infection were observed in 1933 and 1936, 
although no cases had been diagnosed during the preceding 4 yr. Paratyphoid¬ 
like organisms were isolated from several chicks of each specimen lot and 
recognized as the etiological agents. Biochemical tests placed these organisms 
in the genus Salmonella. Strains determined to be smooth variants on the 
basis of morphology, colonial characteristics, boiling, salt sensitivity, and 
Pampana tests were subjected to serological analysis by the Kauffmaim-White 
scheme (E. S. R., 72, p. 534). Two of the organisms were found to resemble 
the one recently isolated by Juiigherr and Wilcox (E. S. R., 73, p. 110) and by 
Edwards (B. S, R., 74, p. 548). “Tliese organisms belong to group B and arc 
row known as S. typlii-muriiim var. storrs. Two of the isolated organisms 
were shown to belong to group 0, resembling S. cJiolerae suis in the specific* 
phase, and one strain was found to belong to group E, resembling 8 . london. 
The group C organisms differed from true siiipcstifcr strains in fermenting 
arabinose, and the group E culture differed from S. london in failing to fer¬ 
ment inositol. The group E organism was able to absorb all antigenic factors 
from a known 8. london serum and vice versa, but further tests are necessary 
to establish identity.” 

The occurrence of Salmonella, Oranienbnrg type, in an infection of quail, 
P. R. Edwasds {Jour. Bact.^ 32 {1936), No. S, pp. 259-263), —^In work at the Ken¬ 
tucky Experiment Station the author identified an organism occurring in an 
epizootic among baby quail, resulting in the death of large numbers on the 
State quail farm in Illinois, as Salmonella, type Oranienbnrg. It is said to 
constitute the first recognized occurrence of this type in diseases of animals. 

AGEICTJLTUEAL ENGnJEESHSTG 

[Agricultural engineering investigations by the Department of Agricul¬ 
ture, 1936] (17. 8, Dept, Agr,, Sec, Agr. Rpt, 1936, pp. 95-98,113-115).—Prog¬ 
ress results are briefly presented of investigations on improved farm equip¬ 
ment, potato storage, irrigation and snow surveying, and road construction. 
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Report of the Chief of the Soil Conservation Service, 1936, H. H. Ben¬ 
nett {V. 8. Dept, Agr., Soil Conserv. Serv, Rpt., 1936^ pp. 52 ).—^This report pre¬ 
sents the progress results of the work of the Soil Censer’s ation Service during 
1936, with particular reference to field and conservation operations, research, 
and cooperative relationships. The research program related to six closely 
coordinated lines of investigation in the factors involved in soil and water 
conservation and was organized to be cooperative with the State agricultural 
experiment stations. 

[Agricultural engineering investigations by the Arkansas Station], D. G. 
Carter, R. P. Bartholomew, L. C. Kapp, W. C. Hulbtjbt, and R. M. Smith 
(Arkansan 8ta. Bui. 837 (1936), pp. 12, IS, 26, 27, 40 ).—^Progress results are 
briefly presented of investigations on farmhouse planning and design, durability 
of posts and methods of preservative treatment, water resources for rice irriga¬ 
tion, cost of tei racing, erosion control, and poultry housing. 

[Agricnltnral engineering investigations by the Michigan Station] 
(Jilichigan 8ta. [Rien.] Rpt. 1933-36, pp. 5, 6).—Progress results are briefly 
presented of investigations on low cost paints and surface treatments, lime- 
treated shavings and sawdust for insulation, the use of a stem cruder as an 
aid in curing leguminous hay, designing a universal type cultivator, and the 
conversion tractor. 

[Agricultural engineering investigations by the Missouri Station], J. C. 
WooLEY, M. M. Jones, and G. W. Giles (Misnouri 8ta. Bui. 370 (1936), pp. 27, 
28, fig. 1 ).—^The progress results are briefly presented of investigations on poul¬ 
try houses, terrace outlet structures, and the economy of various tillage meth¬ 
ods for the growing of corn in Missouri 

[Agricultural engineering investigations at the Montana Station] (Mon¬ 
tana 8ta. Rpt. 1935, pp. 28, 29, 47, 4S, figs. 2 ).—Progress results are briefly pre¬ 
sented of investigations on the development of water reservoirs on the range 
and of a homemade double intake centrifugal pump for irrigation. 

A selected bibliography on upstream engineering (17. 8. Dept. Agr., Soil 
Conserv. Serv., 1936, pp. [2]+6).—^This mimeographed bibliography, prepared 
for the Upstream Engineering Conference (B. S. R, 75, p. 577), contains about 
70 references to literature on the subject. 

Forest and agricultural influences in streamflow and erosion control, W. 
C. Lowdermilk (U. 8. Dept. Agr., Soil Conserv, Serv., [19361, PP- 
fig. 1 ).—This is a mimeographed summary review of literature up to 1930, the 
purpose of which is to set forth briefly the status of conclusions of investi¬ 
gators who have studied the problem and of experimental information on the 
subject as found in European and American literature. 

Soil erosion and its control, Q. C. Ayres (Vew York and London: MoCraiv- 
Hill Boole Co., 1936, pp. XI-\-365, figs. 24 \).—^This is a general treatise on the 
subject of erosion control, in which an attempt is made to bring together a 
general introduction to and correlation of all phases of the problem with the 
quantitative application of such data as are known at present. The author 
points out that the apparent disproportionate emphasis accorded to engineering 
phases of erosion control is partly attributable to the fact that more information 
of a practical and time-tested nature is available from that standpoint. Chapters 
are included on factors affecting rate of erosion, methods of control, rainfall 
and run-off, terrace design, terrace location—principles and practice, terrace 
construction methods and machinery, terrace construction costs and mainte¬ 
nance, terrace outlets, control of gullies, temporary and semipermanent check 
dams, permanent or soil-saving dams, special uses of vegetation, and soil con¬ 
servation and land use. An appendix deals with simple methods of calculating 
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land areas, partial lists of soil conserving and depleting crops and of plantb 
favorable to soil conservation and wild life, and other data. 

Public Roads, [December 1936] (U. 8. Dept, Agr., PuUic Roads, 17 (1986)^ 
A’o. 10, pp, [g]+223-248+[I], figs. 13).—This number of this periodical contains 
data on the status of various highway projects receiving Federal funds as of 
November 30, 1936, data on the disposition of State motor fuel, motor v^icle, 
and motor carrier receipts and receipts from State impo<^ts on highway users, 
1935, and an article entitled Determination of CoefiScients of Friction of Sliding 
Bearings for Bridges, by G. W. Davis (pp. 223-237). 

Procedure for nnalriiig soil conservation surveys.—Outline No. 4, approved 
by G. L, Fulieb (U. 8. Dept. Agr., 8oil Conserv. 8erv., 1986, Outline 4, pp. 111+ 
32). —^Instructions are presented for use in making soil conservation surveys, 
including surveys on Soil Conserv ation Service projects. The instructions relate 
to base maps, symbols, differentiation of the four major land classification fac¬ 
tors for conservation surveys, and reports. 

Model traffic ordinances (U. 8. Dept. Agr., PuUic Roads, 1936, pp. VIII+ 
SO). —These ordinances, presented as revised and approved by the Fourth Na¬ 
tional Conference on Street and Highway Safety, May 23-25, 1934, consist of 
part 1, a model municipal traffic ordinance; part 2, a model traffic administra¬ 
tive ordinance; and part 3, State law provisions which might be included in 
the traffic ordinances. 

The corrosion of cement.—Portland cement and water, E. B. R. Pei- 
DBAUX and B. G. Limmeb (Jour. 8oc. Chem. Indus., Trans., 5i (198J), No. 42, pp. 
S48T-354T, figs. 5). —Studies are reported in which conductivities and hydroxyl- 
ion concentrations (as pH by the hydrogen electrode) were used to determine 
the concentrations of calcium hydroxide dissolved from the pure solid as a 
standard. The solubility of pure lime obtained by these methods and poten- 
tiometric titration was found to be in good agreement with results of previous 
workers. The conductivity method thus standardized was found to be the more 
delicate in following slight changes of concentration. These methods were then 
applied to an investigation of the corrosion of Portland cement by pure water, 
it having been found that the presence of aluminates and calcium sulfate dis¬ 
solved from the cement had relatively slight effects. Cylinders of neat cement 
were extracted with water under various conditions, and figures were obtained 
for the amounts of lime removed per unit surface of cement and volume of 
solution. For the same times these amounts increase with increase in the 
ratios surface of cement : volume of solution. The initial effect of an inert 
aggregate on rate of corrosion was negligible, but in the later stages this rate 
was lower for a concrete than for a neat cement. Rates of removal of lime and 
concentrations of extracts were compared in the cases of pats and powders, 
respectively. About a quarter of the weight of powdered cement was removed 
by successive extractions with water. The most important factor governing the 
percentage dissolved is the ratio of volume of water : surface of cement. The 
rate of corrosion of massive pieces in the early stages resembles the rate of 
dissolution of a pure substance, but in the later stages it appears to be more 
determined by rate of diffusion of lime through the surface of the solid. A 
typical hard water was found to remove more lime than pure water under the 
same conditions, and the (sulfate) hardness of the water was thereby reduced. 

The calorific value of decayed cordwood, M. T. Hilbobn (Phytopathology, 
26 (1936), No. 9, pp. 905-914, fig. 1). —^In studies conducted at the Maine Ex¬ 
periment Station, the effect of decay on specific gravity and calorific value 
was measured in split and unsplit wood of red maple, paper birch, and beech 
in two types of situations over a i)eriod of 4 yr. 



19373 


AGRICULTURAL liiNGINEERl2)rG 


701 


Specific gravity of tlie wood when air dried was found to be higher in split 
wood, presumably from trunks, than unssplit wood, presumably from branches. 
As the specific gravity decreased the calorific value of the wood, air-dried, also 
decreased somewhat, indicating a change in chemical composition. The calorific 
value decreased somewhat faster in the woods than in an open field, faster in 
the split than in the unsplit form, and respectively more rapidly for the maple, 
beech, and birch in the round form. Correcting the calorific value for water 
content, which increased with decay, the net, or practically useful fuel value 
was found to decrease in 4 yr. as much as 89.4 percent for the round white 
birch from the woods, and as little as 35.9 percent for the round red maple 
from the open field. The decrease was as much as 50 percent in less than 2 yr. 
in some of the birch wood. 

Effect of tetraethyllead on preflame reactions in an engine, L. Withbow 
and G. M. Bassweiler {Indm. and Engin, Chein.^ 27 (1935), No. 8, pp. 872-879, 
figs. 6). —Studies conducted by the General Motors Research Division are re¬ 
ported. Absorption spectra of the gaseous charge in an engine indicate that 
when tetraethyl lead is added to the fuel to prevent knock there is an effect 
on the preflame reactions in that portion of the charge which, in the absence 
of tetraethyl lead, suddenly inflames at the time of knocks Atomic lead has 
been identified in the noninfiamed charge in the knocking zone at the moment 
that antiknock action is being effected, but no accompanying absorption by lead 
monoxide has been observed. When lead is vaporized in a hot nichrome tube 
the absorption spectra exhibit lead monoxide bands at lower temperatures 
than atomic lead lines. Comparison of experiments in and out of the engine 
indicates that lead monoxide is being reduced in the noninfiamed charge. 

Using water in tractor tires to increase drawbar pull (Impl. and Tractor, 
51 (1936), No. 20, p. 3d).—Investigations are reported which indicate that the 
use of water within tractor tires is entirely satisfactory for additional w^ght 
requirements in field service. In describing the equipment required to induce 
water under pressure, it is pointed out that water under 50 lb. pressure win 
flow through the connections and the valve stem at the rate of about 20 lb. 
per minute. The use of water-filled tires in temperatures low enough to cause 
the formation of hard ice necessitates the use of antifreeze solutions. 

A telescoping wagon tongue, C. K. Shedd and E. V. Coujcns (Agr. Engin., 
17 (1936), No. 8, pp. 343 - 345 , figs. 4). —^In connection wtih the studies of com 
production machinery at the Iowa Experiment Station, a telescoping wagon 
tongue was developed which is here described and illustrated. Working draw¬ 
ings also are included. This work was done in cooperation with the U. S. D. A. 
Bureau of Agricultural Engineering. 

Unit heaters in greenhouses, A. H. Senneb (Agr, Engin., 17 (1936), No. 8, 
pp. 333-336, 340 , figs. 8). —Studies conducted by the U. S. D. A. Bureau of Agri¬ 
cultural Engineering are reported, the objects of which were (1) to determine 
the relative steam consumption of unit heaters and conventional pipe coils for 
heating a greenhouse; (2) to compare the distribution of temperature with 
the two types of heating; and (3) to determine the relative quantities of 
steam required during the daylight and night periods, respectively, and to 
arrive at a knowledge of the steam consumption per degree-day per 1,000 sq. ft. 
of equivalent glass area. The data are presented mainly in graphic form. 

A striking result of the study was the fact that more uniform temperature 
distribution was maintained throughout the experimental greenhouse by means 
of coils than by unit heaters. From actual measurements taken during the 
study it was possible to establi^ certain constants. It was found, for example, 
that 20 lb. of steam are required per 1,000 sq. ft. of glass or equivalent per 
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degree-day in heating a greenhouse such as the one under test and located 
in those regions which have solar heating characteristics. 

Equipment for applying dust fungicides to seed grain, W. M. Huest, F. 
D. Fulton, W. R. Humphries, and B. W. Leukel (U. S, Dept. Agr, Circ. 415 
(1936), pp. 20, figs. f2).—-The equipment described includes commercial treaters 
and experimental feeders. General precautions for handling fungicides are 
induded. 

Engineering phases of pink bollworm control, D. A. Isler (Agt\ Engln., 
17 (1036), Eo. 8, pp, 346-^48, figs. 6).—In a brief contribution from the TJ. S. D. A. 
Bureau of Agricultural Engineering, it is pointed out that the engineering 
phases of present investigations for effective field control of the pink bollworm 
include (1) development of mechanical equipment for the destruction of worms 
in the crop remnants, and (2) determining the value of plowing, irrigation, 
and other cultural practices as control measures. 

Appiicution of sulfuric acid for weed control, O. C. French (Agr. Engin., 
17 (1936), Ko. 8, pp. 839, 340, figs. 4). —^In a brief contribution from the Cali¬ 
fornia Experiment Station, the results of tests of tlie mechanical application 
of sulfuric acid for weed control are presented. In tests on barley fields 
infested with wild mustard an a'^erage increased yield of 50 percent was 
obtained by treating with a 10-percent solution of sulfuric acid. 

The experiments resulted in the development of a sprayer of the portable 
power take-off type. This unit was equipped with a 20-gal .-per-minute pump 
and a 400-gah metal tank, and was moimted on dual pneumatic tires. On 
the rear of this sprayer a frame was built that held a 50-gal. drum of con¬ 
centrated acid and also supported an 18-ft. folding boom. A %-in. Penberthy 
steam ejector was installed in the water discharge line from the pump, just 
ahead of the spray boom. Water flowing through this ejector under 250 lb. 
pressure reduced the pressure in the suction side of the ejector sufficiently 
to draw concentrated acid from the drum. 

Nozzles were developed that gave a flat fan-shaped spray. These were 
placed on the boom 12 in. apart so that when the boom was about 24 in. from 
the ground the fans overlapped, thus giving a double coverage. Nozzles were 
alternately tilted so that the spray was directed both forward and backward. 

Some fundamental principles of drying, E. A. Fisher (Jour. 8oc. Chem. 
Indus., Trans., 54 (1935). Xo. 42, pp. 343T-348T, fig. i).—This is a technical dis¬ 
cussion of basic principles involved in the process of commodity drying. 

Modern drying machinery, T. J. Horgan (Jour. 8oc. Chem. Indus., Chcni. and 
Indus., 54 (1933), yo. 42, pp, 913-924, fiffs. H). —^Tliis is a te<*hnical description 
of modern drying methods and equipment. 

Hop curing (Riit'al Eleotrif. and Electro-Fanning, 12 (1936), No. 137, pp. 95- 
97, fig. 1). —^A brief discussion of the essential factors involved in the process 
of hop drying is presented, indicating the advantages lu'esented by the use 
of electrical equipment. 

The dehydration of farm products, F. E. Price (,igr. Emjin., 17 (1836), No. 
10, pp. 4S3-’^37, figs. 3). —Ill a brief eontribiitlou from the Oregon Experiment 
Station, the status of artificial dehydration studies at the station is briefly 
presented, with particular reference to the work with corn and hops. 

In a few tests with corn, the amounts of fuel required to reduce the moisture 
content of green corn from SO to 12 percent per ton were 15 gal. of fuel oil, 
U.14 unit of sawdust, 0.1 cord of fir wood, or 0.09 ton of coal. 

Natural drying of forage crops, T. N. Jones and L. 0. Palmer (Agr. Engin., 
17 (1936), No. 10, pp. 433, 434, 437, figs, 2). —^This is a brief statement of the 
status of the studies at the Mississippi Experiment Station on the natural 
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drying of forage crops, with particular rtference to the natural drying forces 
which respond to engineering control. A machine combining a mower and 
crusher is described which was developed in the course of these studios. 

Grass drying {Rural Electrify and Electro-Farmmg, 12 (1936), No, 137, pp, 
92-9 i, figs. 2). —^A process of hay drying which is in use in England and the 
corresponding equipment are described and details of cost involved presented. 
The drier is so arranged that grass may be dried in two successive stages by 
a current of hoi air drawn upw'ard through 24-in. beds of grass by means of an 
electrically driven fan. The grass is laid on trays, placed side by side in drying 
chambers connected by air passages, and held in position by weighted steel 
hurdles. During a 2o-min. cycle, one tray of grass is partly dried, and the otlier 
tray of grass, which has been previously partly dried, is completely dried. 
When drying is complete, as shown by a thermometer, the dried grass is trans¬ 
ferred to the baler and a fresh charge is prepared. Except for short intervals, 
when the trays are exchanged, drying is continuous. Coke or anthracite coal is 
burned in a steel chamber lined with firebricks to provide the necessary hot air 
for drying. 

Moisture content at which alfalfa leaves shatter, F. J. Zink (Agr. Engin., 
17 (1936), No, 8, pp. 329, 330, figs. i). —^Studies conducted at the Kansas Experi¬ 
ment Station in connection with research on the development of hay drying 
methods and equipment are briefiy reported. The general procedure of the 
tests involved studies of periodic samples of hay as it dried normally in the 
swath. The results indicate that as alfalfa hay approaches 30 percent mois¬ 
ture there is considerable danger of losing the leaves. 

It is concluded that shattering occurs before the hay is sufficiently dry for 
storage, indicating the possibility of night, evening, or morning operations as a 
means of securing improved quality. Where hay is dried artificially it appears 
possible to permit it to remain in the field without loss of dry matter until an 
average moisture content of around 40 percent is reached, thereby effecting 
considerable fuel economy. 

Storing chopped alfxdfa hay in ventilated containers, B. H. Boche (Amer. 
Sec. Anim. Prod. Proc., 1935, pp. 239-262). —This is a brief presentation of re¬ 
sults of experiments conducted at the Wisconsin Experiment Station. 

It was found that chopping hay at the time of storing in the barn or in 
ventilated containers has many advantages. The investigations were con¬ 
ducted with six wooden bins on a weighing track. These bins varied from 
3 to 6 ft. \ride, 7 to 8 ft. long on the inside, and 10 ft. deep, and a larger 
bin was 9 ft. wide, 15 ft. long, and 12 ft. deep. The side and end walls were 
double with 1" by 2" slats spaced 1 in. apart making up the inside wall, 
while the outer wall was of matched boards. There was an air space of 6 in. 
between the walls with openings to the outside at all four corners, allowing 
&ee movement of air between the slatted and the solid walls. The fioor was 
tight. In addition to the wooden units, an all metal unit (with the exception 
of the floor and end sections which were wood) was used. This provided a 
double-walled container comparable to some commercial chopped hay storage 
structures. It was made of galvanized steel sheets with louvres (perforations) 
on the inside wall next to the hay and ti^t metal sheets for the outside walls. 
The design of the two metal walls was such as to permit a vertical movement 
of the air, carrying upward the heat produced in the hay in much the same 
manner as a chimney. 

Chopped alfalfa, both first and second crop, of varying moisture content, 
was stored in each of the different containers. The hay was run through 
a silage cutter set on the or 1-in. cut. 
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With the equipment and length of cut used, it was concluded that in order 
to retain the maximum nutritive value the hay must be fully as well cured 
as is the ordinary practice with unchopped hay. However, some evidence was 
obtained that with a very narrow width of container, more completely venti¬ 
lated walls, and a longer cut, thus decreasing the density, good results might 
be secured with hay of slightly higher moisture content. 

Volumes and weights of stacked hay, H. E. Mubdogk (Montana 8ta, BuL 
S27 (19S6), pp. 22, figs. 4). —^The results of this study indicate that the actual 
volume of a haystack as ordinarily built can be clos^y estimated from meas¬ 
urements, but that the unit weight of hay varies between wide limits. A satis¬ 
factory mutual agreement should be entered into by the buyer and seller of 
stacked hay as to the method of arriving at the market value of a given volume 
of hay. The rate of settlement of hay is rather rapid for the first few weeks 
after it is stacked, after which time the volume remains fairly uniform until 
the hay is further packed by the winter snows and spring rains. This rate is 
apparently independent of the kind of hay, the stacker used, and the year. 
Rather definite relations were established between the volumes of a given stack 
at different ages. The range in the average weight per cubic unit of different 
kinds of hay is large. The range in the average weight per cubic unit of any 
one kind of hay is also large, and no rule can be made that will give an accurate 
estimate for any given stack. When a large amount of stacked hay is pur¬ 
chased the measurement of the stacks and estimate of weight may be fairly 
accurate, but where only a few stacks are involved there is much greater 
chance for error and weighing ^ould be resorted to if at all possible. 

[Dust explosion and spontaneous ignition of hay investigations] (U. 8, 
Dept Agr^ Bur, CJiem. cmd 8oils Bpt, 1936, pp. 29-32). —^Progress results are 
briefiy reported. 

Farm building costs and appraisals, G. B. Hai^son (Agr. Engin., 17 (1936), 
No. 10, pp. 413-416, 42^f f09. 5) .-—This is an analysis from the U. S. Resettle¬ 
ment Administration. 

Inspection and appraisal of farm buildings for insurance purposes, E. D. 
Andeeson, O. H. Pkick, and L. G. Keei^et (Agr. Engin., 17 (1936), No. 10, pp. 417, 
418, 425, fig. 1). —^Modern methods in the appraisal of farm buildings for insur¬ 
ance purposes are analyzed. 

Appraisal of farm improvements, E. W. Lehmann (Agr. Engin., 17 (1936), 
No. 10, pp. 419-422, figs. 2). —^This contribution from the Illinois Experiment Sta¬ 
tion points out five main considerations in the appraisal of farm improvements, 
these involving the engineering phases, the requirement for improvements on a 
farm as a going concern, the cost of reproducing improvements, the depreda¬ 
tion, and the actual value of Improvements on the farm as a producing industry. 

Masonry bam design and construction, H. Gzese, H. J. Basse, and J. B. 
Davidson (loica 8ta. Bes. Bui. 207 (1936), pp. 253-297, figs. 34)- —^This bulletin 
reports the results of a study initiated in 1913 of the design of an all-masonry 
bam whidi might be constructed at reasonable first cost with the advantages of 
permanent and fire-resistant construction. The studies were confined largely 
to the roof. In addition to a number of design studies, models of roof sections 
were built to develop a method of roof construction. Strength tests were made 
on these models to dieck the rdiability of the designs. The information obtained 
served as the basis of the design and method of constructing an experimental 
bam, whldb was built at Iowa State College in 1926-27. The results indicate 
that the masonry arch is a very stable type of roof structure. The tests on sec¬ 
tions were found to check the design calculations dlosely. 

The construction of the roof was found to be difficult and involves a large 
amount of labor because of (1) the use of heavy ste^ forms to carry a large 
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part of the roof weight; (2) the manipulation of the forms in erection, moving, 
dismantling, and transporting; and (3) the handling and placing of roof 
materials. 

The additional cost of the roof over a wood frame type construction is due 
not so much to the cost of materials as to the cost of the unproductive labor in 
handling the materials and in manipulation of the ste^ forms. The overhead 
cost of the forms becomes a large item in the first cost if they are used for only 
one or a few bams. 

Experiments in the methods of making a roof watertight have not as yet 
indicated an entirely successful method. A heavy-fibered asphalt has been 
found the best of the waterproof coatings which have been used. Leaks appear 
to be due to slight openings in the joints and to the development of fine cracks. 

A roof with a span of 34 ft, and a height of 20 ft. provides enough storage 
space for most conditions. 

An important feature of this publication is the contribution it makes toward 
the principles of design of reinforced concrete arches as they relate to a roof 
suitable for a barn. Special attention is given to size, shape, and loading, and 
the structural principles relating to these are mathematically and graphically 
expressed. 

Electrical ventilation for livestock structures, O. H. Jefferson and D. Gr. 
Ebinger {Micnigan 8ta. Quart, Bui,, 19 (1936), No, 2, pp. 81-87, fig%, -J) .—Tech¬ 
nical information is given on the design, installation, and operation of electri¬ 
cal ventilation systems for livestock structures. 

AGBIGXJLTTJBAI ECOHOMICS 

[Investigations in agricultural economics by the Arkansas Station, 1935- 
36] (Arkomaas 8ta, Bui. 337 (1936), pp. 65-69). —^Results of investigations not 
previously noted are reported by C. O. Brannen as to decreases in real estate and 
personal tax delinquencies from 1933 to 1935 and as to the sources of county 
funds and the expenditures for roads, indebtedness, and other purposes in 
1931 and 1932; by B. B. Oralg and O. J. Hall, as to the burden of ad valorem 
taxes on producing and cut-over forest lands; as to receipts, expenses, taxes, and 
changes of inventory on 393 selected farms in 1935; by Hall, as to the use of 
lands rented by the Agricultural Adjustment Administration in 1934 and the 
number of applications to redeem, donate, and purchase State-owned lands in 
the years 1927-35 and from January 1 to June 9,1936; and by H. W. Blalock, in 
a study of 89 representative cotton plantations, in cooperation with the Works 
Progress Administration, as to labor income of landlords and tenants, the 
sources of the income of tenants, and the expenditures for food, clothing, 
health, and other purposes by tenants. 

[Investigations in agricultural economics and farm management by the 
Missouri Station, 1934-35] (Missouri 8ta. Bui. 370 (1936), pp. 23-26, 73).— 
Results of investigations not previously noted are reported briefly as follows: 
Findings (1) by B. H. Frame as to the contribution of farms to family living 
on 72 Atdtiison County farms and the average receipts, expenditures, and labor 
income on 30 fanns in 1934 in the same county; (2) by O. B. Johnson and 
Frame as to the adjustments in the cropping systems due to production control 
on 316 Atchison, Nodaway, and Linn County farms; (3) by C. H. Hammer and 
H. Jenny as to the use of a differential system of land classification; and (4) 
by H. Ii. Kempster on the feed-purchasing power of eggs. 

The world agricultural situation in 1934—35 (Boma: lutematl. Inst, Agr,, 
1936, pp. VIII+533+111),--This volume, the sixth in the series previou^y noted 
127997—37-9 
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(E. S. B., 76, p. 410), is a commentary on the International Yearbook of Agri¬ 
cultural Statistics for 1934-35 noted on page 712. Part 1, world agriculture, 
discusses the changing structure of world economy and the economic conditions 
of agriculture and summarizes the position and tendency during the year of the 
international market for cereals, sugar, coffee, tea, wine, grapes, olive oil, 
tobacco, textile materials, livestock, and livestock products. Part 2, agricul¬ 
tural policy and conditions in the different countries, follows the same general 
plan as in previous volumes. 

Income in agriculture, 1929-1935, R. F. Mabtin {'New York: Natl, Indus, 
Conf. Bd,, Inc., 19S6, pp. XVIII+m, 17).—This volume summarizes the 

results of an analysis of official and other statistics relating to agricultural 
income and purchasing power in chapters on gross income in agriculture, other 
income of farm operators, taxes and interest, rent and depreciation, wages, 
and other current operating expenses, net agricultural income of farm operators, 
income parity for agriculture, purchasing power parity for agriculture, and 
comparative income status of farm operators. Appendixes include a descrip¬ 
tion of the sources of data and methods used in the study and evaluations of the 
census of agriculture aiid the U. S. Department of Agriculture's estimates of 
agricultural income as sources of income data. 

^‘These data indicate that in 1929 the net occupational incomes of farm 
operators were about on a par with those of other gainfully occupied groups in 
most regions of the country, and considerably higher in some regions. Available 
data for later years indicate that there was an income disadvantage for farm 
ox>erators as compared with fully employed persons in manufacturing and retail 
trade, but that farmers were about on a par with salary and wage earners as a 
whole. A further general finding is that pronounced variations in the compara¬ 
tive income status of farm operators occur from year to year in the different 
regions in response to special conditions of agricultural production, as in the 
case of droughts, and market influences, such as unfavorable prices in foreign 
markets for certain export products. This would suggest that the farm prob¬ 
lem in the United States, insofar as it does not relate to temporary regional 
disasters, such as drought or insect damage, or to drastic general economic 
depressions, is not a longstanding problem of income disparity requiring the 
forced diversion of income from other gainfully occupied persons to farm oper¬ 
ators. It does not differ from that of the rest of the national economy. The 
problem is to increase employment and productivity in all industries, including 
agriculture, and to facilitate the flow of income and goods and services to the 
whole population.” 

Farm buying and industrial recovery (U, 8, Dept. Apr., Agr, Adjust, Admin., 
19SS, pp. III+22, fig. 1). —^This is a survey of shipments of manufactured and 
industrial commodities from manufacturing areas to agricultural areas from 
July 1, 1932, to June 30,1935. It includes only carlot shipments, but these con¬ 
stituted over 95 percent of the total weight of all shlnments. The information 
was obtainedby a study of over one-half milUon freight waybiRs and waybill ab¬ 
stracts in the freight auditors’ offices of 16 railroads which handle approximately 
75 percent of the traffic in manufactured commodities delivered to the agricul¬ 
tural regiona The commodities studied were divided into four main groups— 
(1) agricultural, commodities used principally in farm production: (2) domestic 
and personal, commodities used principally in the home, whether urban or rural; 
(3) industrial and commercial, commodities used primarily in industrial and 
commercial activities; and (4) general, commodities used generally on farms, 
in homes, and in industry. Tables show for the years ended June 30,1933,1934, 
and 1935, the total shipments for each group of commodities and for all groups; 
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the shipments in each commodity group and all groups into the southeastern, 
southwest, and northwest regions; and the shipments by States of origin to aU 
regions and to the southeast, southwest, and northwest regions. 

Type of farming [in Delaware], M. M. Daugherty {Delaware 8ta. Bvl. ^OS 
{1936), pp. 7, S).—Studies of the statistical trends of crops and livestock grown 
in the State, of varieties and plantings of apples and peaches, and of shipments 
of feeds into the State are reported. 

Agricultural economic conditions in Iowa, 1935, T. W. Schtultz {Iowa 
YearhooTo Agr., 36 {1935), pp. 249-285, figs. 20). —^The status in 1935 of farm 
income, prices of farm products, prices paid by farmers for commodities used in 
living and production, wages of farm labor, farm taxes—^total and for highways 
and schools, farm indebtedness, farm capital structure, tenure of farmers, 
tenancy, etc., are discussed and comparisons made with other years or periods. 

Farm organization and management in Webster County, J. A. Hopkins 
{Iowa Sta. Bui. 350 {1936), pp. 365-408, figs. 7). —^This study was made to de¬ 
termine the types of farm organization best adapted to the utilization of land 
and other farm resources in Webster County, and the results are applicable to a 
large degree to the southern part of the Iowa cash-grain area. It is based on 
the detailed studies of organization and management of 26 farms in 1928, 89 in 
1929, and 49 in 1930. The crop system and livestock industry of the area are 
described, and effects of tenure on type of farm, crops produced, rotations, dis¬ 
position of crops, and the hog and cattle industry are discussed. Analysis is 
made of the Income and expenses on the farms studied. 

Crop-share tenants had a higher percentage of land in com and usually a 
smaller number of livestock per farm than owners. Crop rotation differed little 
between types of farms but considerably within each type. Ca^-grain farms 
sold, on an average, 11 bu. each of com and oats for each acre in the farm, 
general farms 6 and over 7 bu., respectively, and hog farms 4 and 6 bu., re¬ 
spectively. The four beef-feeding farms studied bought 9 bu. of com and sold 2 
bu. of oats per acre in the farm. About 70 iM>rcent of the com and 45 per¬ 
cent of oats grown on hog farms were fed on the farm, 60 and 40 percent, 
respectively, on general farms, and 40 and 20 percent, respectively, on crop 
farms. About two-thirds of the corn fed in earii case was fed to hogs. Of the 
total income of the farms studied, 41 percent on hog farms and about 25 percent 
on crop and general farms came from the sale of hogs; 15 percent on hog 
farms, 20 percent on general farms, and 5 percent on crop farms from cattle 
sales; and 28 percent on hog farms, 34 percent on general farms, and 59 percent 
on crop farms from the sale of crops. The net cash income for 1928 and 1929 on 
farms of comparable size varied little between the types of farms. The greatest 
return per $100 of feed fed hogs was on farms with from 7 to 12 litters of spring 
pigs and on farms with no fall pigs. Total income and returns per $100 of feed 
fed were highest in dairy herds and lowest in beef herds. Returns per $100 of 
feed fed increased with beef production per cow up to about 900 lb. In beef 
herds and to 800 lb. in diial-purpose herds, but decreased with each in¬ 
crease in dairy herds. The returns increased with increased butterfat pro¬ 
duction per cow up to 240 lb. in dairy herds, to 80 lb. in beef herds, and to 
100 lb. in dual-purpose herds. Management returns in 1928 and 1929 averaged 
$384 on the farms under 120 acres; $663, $1,095, $972, and $941, respectively, on 
hog, beef, crop, and general farms of from 120 to 279 acres; and $1,731 on 
farms of 280 acres or more. The livestock sales averaged $669 higher, crop 
sales $514 lower, and net farm income $710 less on 15 owner farms than on 
19 crop-share farms. The management returns, 1928 and 1929, on 120-279- 
acre farms averaged $1,770 on the 5 most profitable farms, $939 on the 5 
medium profitable farms, and $30 on the 5 least profitable farms. 
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[Investigations in farm management by the Michigan Station, 1934—36] 
(MtcMgan 8ta. [JBicn.] Bpt 1935-36, pp. 83-37) —Included in addition to re¬ 
sults previously noted are (1) tables showing the average yield and cost per 
acre or per head of apples, onions, sugar beets, dairy cows, hens, pullets, feeder 
lambs and steers, and 2-plow tractors in 1934 and 1935 on farms where enter¬ 
prise records were kept, and the variation in earnings on 176 farms of dif¬ 
ferent sizes in central Midhiigan in 1935; (2) average costs, yields, or gains, 
etc., as shown by cost studies of 80 apple orchards in 1935, 15 lots of feeder 
cattle, dairy herds in 1934 and 1935, lamb feeders in 1934-35, and poultry in 
1934 and 1935; (3) tractor costs in 1934 and 1935; (4) the recommenda¬ 
tions for crop and livestock adjustments in the State, based on studies 
made in 1935. 

Types of farming in Montana.—I, Physical environment and economic 
factors affecting Montana agriculture, N. W. Johnson and M. H. Saundebson 
{Montana Bta. Bui 328 [1936), pp. 79, figs. SO).—Ownership and uses of lands; 
the physical, economic, and biological factors affecting location of farms and 
ranches and use of land; the geographic distribution of the principal crop and 
livestock enterprises; and past and possible future adjustments are discussed. 

Land use in New Hampshire, K. W. Woodward [Jour. Forestry^ 34 [1936), 
No. 11, pp. 975-982).—Stating that the varied geography of the State results in 
a great variety of climatic and soil environments, the author discusses past 
developments and present status and trends of agriculture in New Hampshire 
and outlines constructive plans for land use and taxation that would promote 
a permanent and sustained forestry and agriculture. 

A study of the trends of Montana livestock numbers, prices, and profits, 
M. H. Saundeirson (Montana 8ta. Bui. 329 (1936), pp. 20, figs. 17). —^Thls bulletin 
presents “an economic interpretation of the past and recent trends of Montana 
livestock population, prices, and values, with a background of national supply 
and demand conditions. Most of the graphic data used cover the years 1890 
to 1935.’^ It is based chiefly on Federal and State crop and livestock esti¬ 
mates and studies by the station of livestock prices, production costs, and 
ranch proflts and investment values. 

Annual cattle shipments from the State approximated 220,000 head from 
1890 to 1915, with little fluctuation from the average, and approximately 350,000 
head from 1915 to 1935, but with large fluctuations from year to year. Sheep 
population increased rapidly to 1900, declined slightly to 1910 and then rapidly 
to the low point in 1920, and then increased to about the 1890-1935 average 
(4,000,000 head) from 1930 to 1935. Wool production increased to about 1903, 
decreased to about 1920, and since 1930 has been about the 1890-1935 average 
of 28,000,000 lb. Horses increased from 1890 to 1920, and then decreased. 
Number of swine reached the peak in 1917, and in 1935 was the lowest since 
1910. Number of dairy cattle increased to about 1920 and has been about 
stationary since that time. From 1890 to 1910 there was a rising trend 
in the value of Montana cattle. The ratio of Montana to Chicago beef cattle 
prices has gradually declined from about 80 percent in about 1908 to about 
60 percent in 1935. There was a steady rising trend in Montana sheep values 
from 1895 to 1915. Since 1915 the prices have agreed quite closely with those 
fbr the United States. Montana wool prices ranged from 10 to 20 ct. per 
pound from 1890 to 1905. Prices, 1914-35, have fluctuated widely, but since 
1933 have been approximately the 1890-1934 average, 23.3 ct. per pound. 

Economic aspects of livestock problems [in Montana] (Montana 8ta. Bpt. 
1935, pp. 30-35, fig. 1).—Data are included as to the disposition of different kinds 
of livestock, 1926-^1; age at which cattle are marketed; and the relation 
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of tenure of land, tax delinquency, mortgage foreclosures, and farm credit to 
the livestock industry. 

Dairy costs and returns in Alichigan, K. T. Wsight and A. 0. Baltzeb 
{Michigan Sta. Quart, Bui., 19 {1936), Xo, 2, pp. 75-81, figs, g).—The results of 
the fourth year, 1935-36, in the dairy costs study (E. S. B, 74, p. 273) are 
reported. Complete cost records were kept on 148 herds averaging 13.2 cows. 

The average costs in 1935-36 were $122 per cow, S1.88 per 100 lb. of milk, 
and 42.9 ct. per pound of butterfat. The average credits were $160, $2.08, and 
47.8 ct., respectively. As the average butterfat production per cow increased 
from 236 to 422 lb., the total costs per pound of butterfat decreased from 
41 to 33 ct., and the labor returns per hour increased from 33 to 54 ct. The 
feed cost per pound of butterfat averaged 12.5 ct. for 30 herds having the 
lowest cost and 23 ct. for 30 herds having the highest cost Management 
returns per herd were over G times as much in herds of 26 cows as in herds of 
6 cows. Milking machine costs averaged $3.30 per cow in the 30 herds (aver¬ 
aging 17.8 cows), for which records were available. Total monthly costs per 
cow ranged from $12.81 in March to $8.33 in September. Total income per 
cow was highest in April and lowest in October, and the net return per cow 
was highest in June and lowest in October. 

The production-consumption balance of agricultural products in Michi¬ 
gan.—^Part 8, Field crops, G. N. Motts {Michigan 8ta. Spec. Bui. 278 {1936), 
pp. 30, figs. 5). —^This is the third bulletin of the series previously noted (B. S. R., 
75, p. 539). Tables, charts, and text show for wheat and wheat flour, rye and 
rye flour, buckwheat and buckwheat flour, corn, oats, barley, feeds and feed- 
stuffs, hay, alfalfa and clover seed, field beans, and sugar beets and beet sugar 
the production in the State, the State’s commercial requirements or consump¬ 
tion, shipments to and from other States, etc., by years 1924-23 to 1934-35. 

An average of 36 percent of the wheat produced in the State was used for 
seed, feed, and flour for home use. Sixty percent of the wheat milled in the 
State was grown in the State. Receipts of wheat from other States exceeded 
shipments to such States by a yearly average of 2,053,(X)0 bu. From 1929 
to 1935 an average of 1,910,000 bbl. of flour was milled in the State, which was 
less than 47 percent of the estimated State requirements. Thirty-three percent 
of the flour output of the State was sold in other States, and the receipts from 
the States averaged 2,789,000 bbl. Rye and buckwheat are minor crops in the 
State, and the production of both declined from 1924 to 1934. Rye acreage 
in 1933 increased 44 percent and production nearly 121 percent, due to the 
increased demand from distilleries. Prom 1924 to 1932, from 40 to 66 percent 
of the rye was shipped to other States. Shipments of buckwheat to other 
States amounted to about one-third of the production from 1924 to 1928 and 
to one-fourth from 1932 to 1934. The State is a deficit producing State for 
rye and buckwheat flour. Prom 1924 to 1934 only 32 percent of the corn, 12 
percent of the oats, and 10 percent of the barley produced were sold from the 
farms. Approximately 0.5 percent of the corn, 2 percent of the oats, and from 
3 to 8 percent (1929-30 to 1932-33) of the barley was shipped to other States. 
Oats shipments to other States exceeded receipts from such States. The State 
is a deficit State as to yellow corn and barley if malting barley is included. 
Prom 1929 to 1935, from 5,300,000 to 6,600,000 bu. of white com were brought 
in from Illinois and Indiana for cereal manufacture. The State is essentially 
self-sufficing in hay but is a deficit State for alfalfa and clover seed. The 
consumption in the State for dry and canned beans is approximately 15 percent 
of its production. Shipments to other states averaged 2,500,000 bags. The 
beet sugar output, 1928-35, averaged 45 percent of the consumption in the 
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State. Shipments to other States exceeded receipts from such States in 3 of the 
6 yr. 1928-33. From 1928 to 1933 the consumption of cane sugar in the State 
amounted to 49 percent of the total sugar consumption. 

Federal seed-loan finanniTig and its relation to agricultural rehabilitation 
and land use, N. J. Waii. (Z7. 8. Dept Agr., Tech, Bui, 539 (1936), pp. 60, figs, 
13) —“The purpose of this bulletin ... is to present (1) a general history and 
description of Federal seed-loan financing; (2) an analysis of the financial 
and economic status of seed-loan borrowers in four southeastern States in 
1932, based upon data submitted with seed-loan applications; and (3) a 
summary of the problems involved in seed-loan financing, with particular 
reference to the cotton States, together with a suggested approach for effecting 
a solution of such problems.” The beginning and expansion of Federal seed 
loaning, emergency loans for purchasing feed, loan procedure, the security 
for loans, and interest rates are described. Analysis is made of factors affect¬ 
ing the cost of making loans, administrative costs, and loss of principal. Using 
the sample of 480 applications for loans in 1932—40 in each of 12 counties in 
Virginia, Xorth Carolina, South Carolina, and Georgia—^analysis is made of 
the purpose and size of loans, other indebtedness, size of farm and acreage 
planted to major crops, livestock and poultry owned, and size of families. 
Appendixes include the provisions of statutes providing for the various seed 
loans 1921-35, the amounts of loans and percentage collections by States 
under the different appropriations, specimen of the application used in making 
loans in 1932, and a review of the operations of the regional agricultural credit 
corporations established in 1932. 

The analysis of the loan applications showed “(1) the chief use made of 
loan proceeds has been for the purchase of fertilizer and other farm supplies, 
a purpose for which merchant credit with abnormally high interest charges was 
formerly used. (2) The large proportion of loans involving only nominal 
amounts indicates that the problem of financing the purchase of fertilizer and 
supplies present obvious difficulties to lending agencies that are solely de¬ 
pendent upon the interest return on their advances to cover the cost of 
examining the loan application, and in effecting the collection of the loan. (3) 
The amount of other indebtedness, excluding seed loans, for most of the 
borrowers, does not appear excessive upon an individual basis. Although this 
indebtedness in relation to the individual borrower’s farm income may be 
large, data on crop acreage and on livestock and poultry owned suggest that 
debt-paying capacity may be handicapped by the existing organization of farm 
operations. (4) The size of farm and the acreage devoted to major crops 
indicate that the seed-loan problem involves primarily the small farmer, whose 
operations are chiefly of the subsistence type. (5) The data that show a 
surprisingly large proportion of borrow-ers with little or no livestock and 
poultry owned indicate that increased livestock holdings would improve the 
standard of living of this group of farmers and reduce their dependence upon 
credit for the purchase of family food. (6) The average of over five persons 
in each borrower’s family indicates that the financuig problems herein discussed 
are influencing a very large segment of the agricultural population in these 
four States.” 

Suggested methods of improving the credit status of chronic seed-loan bor¬ 
rowers include (1) the imposition of certain crop programs, particularly the 
requirement that feed for work stock and food for the family be raised at 
home; (2) a study of records of individual borrowers to determine the bor¬ 
rowers’ debt-paying capacity and the refusal of credit to borrowers who have 
not shown a satisfactory attitude toward their debt obligations; and (3) the 
making of advances under loans in the form of merchandise and supplies, 
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with a suflSeient margin added to the selling price to include the nominal loss 
ratio that might be anticipated. 

Public e\i enditures in Oregon by spending units and major functions as 
measured by tax levies imposed upon general property, W. H. Dbeesen 
{Oi'egon 8ta, Btil. 346 {1936), pp. 142 , figs, 23), —^The tax laws of the State are 
described briefly. Tables show by years 1910-^, inclusive, by counties and 
counties grouped into four sections—coast, Willamette Valley, southern, and 
eastern—the weighted average rural and urban tax levies in mills and on 
equalized \aluations for State, county, school, road, debt service, and miscel¬ 
laneous purposes. Special city levies are also sliown in the urban levy tables. 
Graphs show by counties the increases and percentages of average increases 
from 1910-13 to 1932-34 in millage levies and by groups of counties and for 
Multnomah County the weighted average levies by years 1910-34. 

There was a general upper trend of rural levies and taxes from 1910 to 
approximately 1928, followed by a recession during the depression years. The 
upper trend in urban taxes and levies continued well into the depression years. 
*'Revenues derived from independent sources, especially from income and excise 
taxes, account for the decline in levies for State purposes during recent years. 
The recent decline in road levies, both rural and urban, is due to the increas¬ 
ingly larger part played by the State in the construction and maintenance 
of roads and highways.” Total urban general tax levies rooe approximately 
219 percent from 1910 to 1930 and then declined 17 percent of the 1930 peak 
to 1934. Rural levies rose approximately 218 percent from 1910 to 192S and then 
declined 28 percent from the 1928 peak to 1934. In terms of the 192C all¬ 
commodity index dollar, rural taxes were approximately 267 percent of the 1910 
amount in 1932 and 217 percent in 1934. From 1920 to 1930 per capita rural 
taxes decreased $7.99 in the coast counties, $4.98 in eastern Oregon, $15.92 in 
southern Oregon, and $5.48 in the Willamette Valley counties. Per capita 
public school taxes increased during the period. Total per capita taxes, urban 
school taxes, and special city taxes rose in all dhisions during the period. 
During the 1910-34 period rural levies tor State purposes averaged from 8.6 
to 13w7 percent of the total levies in the different divisions of the State, county 
levies averaged approximately 20 percent, road levies 23 percent, and public 
school levies from 30.2 to 42.7 percent in the different divisions. Urban levies 
for State purposes averaged from 5.1 to 9 63 percent in the different divisions 
and Multnomoh County, county taxes from 9.02 to 11.49, and roads from 5.12 
to 12.23 percent. Special city and school levies each exceeded 33.33 percent. 

Agricultural prices, F. L. Thomsen {Neio York and London: McOrano-Hill 
Book Co., 1936, pp. figs, 110), —^This textbook assembles in a form suitable 

for instruction purposes materials on agricultural i)rAces. “The book is not 
a commentary on the present economic situation of agriculture or of the indi¬ 
vidual commodities included in the last seven chapters, but a collection of 
principles designed to prepare the student for making such evaluations in the 
light of changing supply and demand conditions.” The material is arranged 
in chapters on the application of price information, the demand curve, the 
supply curve, price determination and discovery, index numbers and measures of 
changes in demand, relation of agricultural prices to changes in demand and the 
general price level, the relation of agricultural prices to commodity surpluses, 
agricultural price-raising measures, methods and materials of price analysis, 
time elements in prices, graphic multiple correlation in price analysis, analysis 
of trends, cycles, and seasonal variation, the relation between cash and futures 
prices, and price forecasting and the preparation of outlook reports. Seven 
additional chapters on prices of individual commodities—^hogs, beef cattle, sheep 
and wool, dairy products, poultry and eggs, grain, and cotton—^are also included. 
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Sarly developments in cooperative cotton marketing, O. W. ECerbmann 
and C. Gardner {Farm Credit Admin. [U. S.J, Coop. Div., Circ. C-101 (iflSd), 
pp. figs. 10). —^The development of cooperative cotton marketing under 

the Grange and Farmers Alliance, the activities of early cotton associations, 
the cotton marketing efforts of the Farmers Union, the development of inde¬ 
pendent associations, the organization of the American Cotton Association, 
large-scale State regional associations, Ihe American Cotton Growers 
Exchange and the American Cotton Cooperative Association, and the establish¬ 
ment of cooperative gin associations and cottonseed oil mills are discussed. 

Sampling American cotton: Prevailing practices and some factors affect* 
lug representativeness of samples, S. W. Martin and F. Cleaves {U. 8. Dept. 
Agr., Bur. Agr. Econ., 1936, pp. 37, figs, ii).—Data were obtained by visits to 148 
compresses and warehouses, 161 cotton buyers, and a large number of ginners. 
The different methods used in drawing samples are described, and factors 
affecting the representativeness of the samples by the different methods are 
discussed. Extracts from State laws relating to false packing of cotton are 
included. 

International yearbook of agricultural statistics, 1934—35 {Intematl, 
Inst. Agr. IRoma), Intematl. Yearbook Agr. Statis., 1984-^5, pp. ZXXV+896 ).— 
This volume continues the series previously noted (E. S. B., 76, p. 415), with 
some additional tables on the production and distribution of crops. The num¬ 
ber of countries included in the section on trade movements has been increased, 
and some new series of index numbers of prices have been added. 

General crop revisions, crop years 1924-1935: Acreage, yield, and pro¬ 
duction {U. 8. Dept. Agr., Bur. Agr. Econ., Crop Rptg. Bd., 1986, pp. [1]+103 ).— 
Tables show by States by years 1934-35, inclusive, the acreages, yields, and total 
production for grain, silage, forage, seed, etc., of corn, wheat, rye, oats, barley, 
flax, rice, sugar beets, sugarcane, sorghums, potatoes, sweetpotatoes, tobacco, 
cotton, and hays. The revisions are limited chiefly to the years 1930-35, inclu¬ 
sive^ and are for the purpose of making the Department’s estimates more 
consistent with enumerations of the 1935 Census of Agriculture of the Bureau 
of the Census. 

[Iowa farm statistics] (Iowa Yearbook Agr., 86 (1985), pp. 851-432, figs. 
29). —^Data collected by township assessors and tabulated by the Iowa Weather 
and Crop Bureau are included covering the number, size, and acreage of farms; 
tenure of lands; land use; numbers of tractors, automobiles, auto trucks, and 
radios; acreages and production of different crops; number of different kinds of 
livestock on farms, January 1, 1936, number of sows farrowed in the fall of 

1935, and number of sows bred to farrow in the spring of 1936; etc., are pre¬ 
sented by counties and districts in tables and maps and in a general summary 
table for the State. The summary tables are discussed. Other tables show 
for the State the acreages, production, and farm value December 1 in 1880, 
1885, 1890, and 1896-1935 for com, oats, wheat, barley, rye, flaxseed, potatoes, 
and tame and wild hay. Similar figures are included for alfalfa for 1900, 
1905, and 1909-35 and for soybeans 1919-35. 

li^fissonri farm census, by counties, 1935 (Missouri State Dept. Agr. Bui., 34 
(1986), Eo. 5, pp. £d).—Data collected by the Missouri State Department of Agri¬ 
culture in cooperation with the Bureau of Agricultural Economics, U. S. D. A., 
are presented in tables showing for the State the acreages, production, and value 
of different farm crops, and the value of different kinds of livestock, dairy 
products, and other farm products; and by counties the acreage, yield per acre, 
1935 and the 5-yr. average 1929-33, the total production of different crops, and 
the numbers of different kinds of livestock and chickens on farms, January 1, 

1936. 
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Revised estimates of buckwheat acreage, yield per acre, and production, 
1866-1929 (U. 8. Dept Agr„ Bur, Agr, Econ,, 1936, pp. 34), —^Estimates are 
included for the United States by regions and by States. The revised estimates 
for production are somewhat higher than previous estimates for the years 1866, 
1869, and 1909-29, inclusive. 


RTJKAL SOCIOLOGY 

[Sociological studies in Arkansas] (Arkansas 8ta, Bui. 337 (1936), pp. 49, 
50, 69, 70). —^Data are reported on health services in rural areas, by I. C. Wilson 
and W. H. Metzler; marketing the products of home industries, by Wilson and 

T. W. Douglas; and the characteristics of rural rehabilitation clients, by W. T. 
Wilson and Metzler. 

[Investigations in rural sociology at the Michigan Station] (Michigan 8ta. 
[Bien.'\ Rpt 1935-36, pp. 43-4S)- —^Data are given on the socializing influences of 
organizations in relation to rural life; nationality and population groups in 
Michigan and their contribution to agriculture and rural life; the standard of 
living of farm families in relation to types of farming, farm products, income, 
and community opportunities; and case studies of rural communities. 

[Rural sociology studies in Alissouri] (Missouri 8ta. Bui. 370 (1936), 
p. 74). —^Brief notes are given on the availability, use, and needs for additional 
library service in rural communities in Missouri, by E. L. Morgan and M. W. 
Sneed, and the rural church in Missouri, by Sneed and D. Ensminger. 

Community and neighborhood groupings in Knott County, M. Oyles 
(Kentucky 8ta. Bui. 366 (1936), pp. 123-156, figs. 7). —^This is part of a compre¬ 
hensive study of land utilization and related economic and social problems in 
Knott County in which the station cooperated with bureaus and divisions of the 

U. S. Department of Agriculture. The various organizations and communities 
and neighborhoods and their trends are described and discussed. 

Purchase and sale of meats and starchy foods by Tennessee farm fam¬ 
ilies.— ^A preliminary report, 0. E. At.lbed and J. C. Powell (Tennessee 8ta., 
Agr. Econ. and Rural Sociol. Dept. Rpt. 23 (1936), pp. 11+34, fiffs. 15).—This is 
the fourth of this series of studies (E. S. R., 76, p. 414). 

White farm owners of Tennessee produce 96.9 percent of the meat consumed, 
but 22.09 percent of the starchy foods consumed is purchased. Districts in 
which commercial types of farming prevail purchase the largest percentage of 
their vegetative foods. 

Status and migration: Notes on certain principles of migration applied 
to American migrants to Shanghai, H. D. Lamson (Rural Sodol., 1 (1936), 
JVo. 4i PP- 472--iS2).—^“The purpose of this article is to examine certain ‘laws’ of 
migration in the light of one foreign community in a great Oriental seaport.” 

A registration system as a source of data concerning internal migration, 
C. Tabubee (Rural Social., 1 (1936), Ko. 4, pp. 441-451).—The data analyzed 
here deal only with the city of Kiel, Germany, and are intended to illustrate 
the type of information available. “Short-distance migration predominated 
among persons moving into the city as w^l as persons moving out of the city. 
However, the least trained occupational groups (laborers and domestic servants) 
came from short distances more frequently than the more highly trained occu¬ 
pational groups, and skilled workers traveled greater distances than unskilled 
workers. Similarly, persons with large incomes were infrequent among the 
migrants into the city but came from greater distances than persons with 
smaller incomes. Numerically, the migration out of the city was largely a 
counterpart of the migration into it, and the occupational and geographical 
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distributions of migrants out c f tbe city paralleled olosely those of the migrants 
into the city.” 

The influence of the AAA cotton program upon the tenant, cropper, and 
laborer, F. C. Fsey and T. L. Smith (Rural Sociol, 1 (1936), Ro. i, pp. 488-505, 
fias. 5).—^The AAA cotton-reduction program has greatly curtailed the annual 
migration of families (tenants and croppers) from one plantation or farm to 
another. The increased income frt»m coti’on has enabled the planter to be more 
generous in his advances, an^l the tenants and cri>ppers know that if they leave 
their present location they may not be able to find another where a quota of 
cotton Ls to be had 

Kural faniilies on relief, T. C. ^IcCoemick (Rural Social., 1 (1936), No. 4, 
pp. 4S0-440). —^“This paper is a brief summary of a survey of rural families 
receiving relief from State Emergency Relief Administrations, made in the 
winter of 1933-34 in 19 States and 47 counties by tlie Federal Emergency Relief 
Administration.” 

Educational status of rural relief families in Tennessee.—^A preliminary 
report, C. E. Aixred and B. D. Raskopf (INasTirtllel: Tenn. Works Prog. Admin., 
1936, Rpt 22, pp. Ill+41. figs. 29).—This is a preliminary report on the educa¬ 
tional status of rural people on relief in Tennessee, by age, race, tenure, sex, 
and residence. It presents in graphical and statistical form the educational 
status of members of rural hou^*?eholds who were accepted by relief agencies. 
Data on which it is based were obtained from surveys in 12 representative 
counties conducted cooperatively by the Federal Emergency Relief Administra¬ 
tion, the Tennessee Emergen<*y Relief Alministration, and the Tennessee 
Experiment Station. 

Of the 2,873 heads of all relief households studied, about 17 percent have 
never attended any school, 54 percent have only schooling through the fourth 
grade, 20 percent have completed the elementary school, and less than 8 per¬ 
cent have any high school or college training. Of the 1,831 wives of these 
heads, about 15 percent have no schooling w^hatever, but 24 percent have ad¬ 
vanced beyond the seventh grade, and less than 8 percent have any high school 
or college training. 

Of all the children of relief households, 46 percent of those S yr. of age 
have never attended school. From 15 to 10 yr. of age only 10 percent have 
completed the eighth gi-ade, from 20 to 25 jr. 14 percent have no schooling 
whatever, and less than 16 percent have received training above the elementary 
grades. A very high percentage of the chiHlren from 6 to 15 yr. of age do not 
Jittend school although they fall uithin the age of compulsory attendance. 
On a percentage basis, more girls than boys are in school in every tenure group. 

The educational attainment of negro children is low compared with whites, 
but a lower percentage of the younger age groups have no schooling, indicating 
better e^lucational opportunities for negroes in recent years. 

Relation of education to economic and social status of relief clients in 
Tennessee.—^A preliminary report, C. B. Allued and B. D. IL\skopf ([Nash- 
vine): Tenn. Works Prog. Admin., 1937, Rpt 2}, pp. IT+37, figs. 25).—“This is a 
preliminary report on the relation of education of Tennessee rural relief clients 
to their social and economic conditions.” The report, prepared in cooperation 
with the Tennessee Experiment Station and other agencies, is based on surveys 
of 2,873 relief families in 12 representative counties. Family heads with the 
most formal education had the largest farms and net resources, had the 
smallest families, and made the largest use of home production in the family 
living. 
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AOSICITLTTTIIAL ASB HOME ECONOMICS EDUCATION 

Profitable farm management ^nd marketing for tbe corn-growing States* 
M. H. Overton and L. S. Robertson {Chicago: J. B. Lippincott Co,, 119S6), rev, 
ed,, pp. XII+431, figs, 210). —^This textbook for vocational dlasses in high schools 
is based largely on the findings of the State agricultural experiment stations and 
is suited primarily for use in the corn-growing States. The job analysis plan 
of presentation is used, the material being arranged as follows: Learning 
the meaning and importance of farm management; comparing farm enterprises 
in the region; analyzing the farmer’s income; balancing the farm business; 
selecting a farm of the right size; planning the cropping system; choosing the 
correct kinds and amounts of livestock; determining an efficient arrangement 
of fields, pastures, and lots; planning the right kinds, sizes, and locations of 
buildings; deciding what kinds of fences are necessary; reducing erosion and 
draining farm land; using farm labor efficiently; selecting the most economical 
kinds of farm power; equipping the farm with the right machinery; determining 
whether to rent or to own a farm; deciding how to rent a farm; financing the 
farm business; keeping practical farm accounts; adjusting the business to 
changing conditions; determining the nature of the marketing process; adjust¬ 
ing marketing procedure to kind of products; marketing through cooperation; 
improving marketing by individual action; marketing important crops; and 
marketing livestock and livestock products. 

Kntrition courses in land-grant collies* E. N. Todhxjnter and B. L. Spar- 
lino (Jour. Home Econ., 28 (1936), Xo, 10, pp. 668-670), —^Examination of the 
catalogs of the 51 land-grant institutions in the States, Alaska, Puerto Bico, 
and Hawaii showed that 46 have courses in home economics. Tables show 
the number of institutions offering different t 3 *pes of courses in nutrition and 
dietetics with the year specified for taking the courses, hours required, and 
credit given, and the number of institutions requiring prerequisite courses for 
nutrition courses and the courses required. 

Certain bases for predicting scholastic success of freshmen in the collie 
of agriculture, P, M. Sacat (Philippine Agr., 25 (1936), Xo. 7, pp. 589-598). — 
Scores in the Philippine mental ability test and high school grades for the 73 
freshmen in tbe college in 1932 and the 42 in 1934 and in adiievement tests in 
1934 prepared by the Bureau of Education were correlated with scholastic 
success. The coefficients of correlation were as follows: Mental ability 0.59 in 
1932 and 0.61 in 1934; high school grades, algebra 0.49 and 0.54, physics 0.46 and 
0.65, geometry 0,40 and 0.67, English IV 0.36 and 0.41, general science 0.36 and 
0.65, biology 0.35 and 0.52, economics 0.31 in 1932, general history 0.30 in 1932, 
and age —0.06 and —0.14, respectively, in the 2 yr.; and achievement (1934), 
algebra 0.63, physics 0.61, geometry 0.58, general science 0.53, biology 051, and 
English IV, 0.47. 


FOODS—HUMAN NUTEITION 

Foods and nutrition [at the Bureau of Home Economics] (77. 8 . Dept. 
Agr., Bur. Home Econ. Bpt., 1936, pp. 2-6).—This report (E. S. R., 74, p. 721) 
summarizes the work of the year in the three sections comprising the Division 
of Foods and Nutrition and a special study of consumer acceptance of dried skim 
mm. 

A summary is given on the value of soybeans and the relative value of 
headed and nonheading forms of cabbage and lettuce as mineral sources. Rela¬ 
tive values, in addition to data previously noted from special reports, are also 
given for the ascorbic acid content of various citrus fruits, the vitamin A, B, 
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and G content of various nuts, and the vitamin B and G content of dried dis¬ 
tillers* grains. 

The report on food utilization includes data from studies on the influence of 
the fat and water content of beef on shrinkage during roasting, the cooking 
quality of 80 unnamed varieties of green vegetable soybeans, the waste in prepa¬ 
ration for cooking of various common vegetables, and the effect of time and tem¬ 
perature of processing on the quality of canned meat, with recommendations 
for the home canning of various kinds of meat. Summaries are also given of 
studies on the relation of fertilizer composition to the blackening of potatoes 
on cooking, the relative heat requirements for cooking vegetables by gas and 
electricity, mineral losses in vegetables with different methods of cooking, con¬ 
sumer preferences for breads, the advantages of the Bureau method v. the 
jelmeter method for jelly making, and the use of sorghum sirup in food 
preparation. 

[Studies in foods and nutrition from the Arkansas Station] {Arkansas Bta. 
Bui, 337 (1936), pp, 9-11, 46-49), —^Progress reports (B. S. B., 74, p. 874) are 
given on studies by M. C. Kik, B. Sure, and K. S. Buchanan on the influence of 
vitamin B and G deficiences on the concentration of blood and tissue enzymes; 
by Sure, Kik, and Buchanan on the influence of vitamin A deficiency on the con¬ 
centration of blood and tissue enzymes; by Kik on the enzymatic digestion of 
lactalbumin v. casein in vitro; by Buchanan and Sure on the albumin-globulin 
ratio of the blood of the albino rat on a standardized dietary regime and on the 
influence of vitamin B deficiency on the albumin-globulin ratio of the blood of 
the albino rat; by Sure, Buchanan, and H. S. Thatcher on vitamin A and 
carcinogenesis; by M. B. Smith and W. L. Bleecker on the causes and preven¬ 
tion of spoilage of home canned vegetables; and by Smith on factors which 
affect the quality of canned tomatoes. 

Meats and meat food products ( U. 8, Dept, Agr., Bur. Anim. Indus, Rpt., 1936, 
p. 33). —This summarizes studies on the nutritive value of the proteins and the 
occurrence of the vitamin G complex in certain animal tissues. 

The effect of cooking upon the composition and serving value of beef, 

J. A. CiJNE and C. Nesbitt (Missouri 8ta. Bui. 370 (1936), pp. 61-63). —^In this 
progress report tabulated data are given on the cooking time, cooking losses, 
and number of servings per pound of four cuts of beef—prime rib, chuck, top 
round, and heel-of-round—^roasted to underdone, medium-done, and well-done 
stages, as determined by the meat thermometer. Data are also reported on 
the cost per serving of the different roasts calculated on the original cost of 
the meat, the cost of the gas consumed, and the number of servings obtainable 
per pound of uncooked meat, and on the range in percentages of protein, fat, 
moisture, and total ash in the uncooked and cooked cuts. Changes in the 
composition of the drippings, with increase in doneness, are noted. 

A study of seasonal variation in egg white performance, E. A. Bubke and 

K. B. Nhjes (TJ. 8. Bgg and Poultry Mag., 42 (1936), Xo. 9, pp. 542-547, 573, 
figs. Weekly scoring of a total of 202 angel food cakes made by the standard 
recipe from eggs obtained from the same flock on controlled feed is reported. 
Immediately upon removal from the refrigerator the eggs were separated and 
the whites were weighed and allowed to come to a temperature ot 25® C. 
After baking, the cakes were inverted and allowed to hang in the pans over¬ 
night before being judged. 

A seasonal variation in egg white performance was indicated. At the begin¬ 
ning of the experiment in August the cakes were fairly good in quality, grad¬ 
ually declining to a low level in November, with a slight rise in December and 
a sharp decline in January. A decided increase in quality was noticed in 
February and March and the quality continued to rise to the highest point in 
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July when the experiment was terminated. During the low periods the crusts 
of the cakes were gummy and difficult to cut, and the authors suggest the 
possibility of a correlation between this observation and humidity. During 
the “low” and “high” periods, the time required to beat the egg whites to the 
stiff stage varied. A temperature ol 350® F. and a baking time of 45 min. 
gave the better product. 

The influence of raw and sterilized milk on growth and reproduction in 
rats, H. A. and H. J. Channon (Jowr. Hyg, [i/ondon], 36 {1936) ^ No, 2, pp, 
173-181). —^Two samples of commercial sterilized milk prepared by different 
processes were compared with the raw milk in a diet of white flour biscuit 
with the addition of supplements of iron, copper, and manganese salts. At 
the end of the experimental year the weights of the rats receiving sterilized 
milk were about 10 percent lower than those receiving raw milk. No difference 
was noted in the general health of the groups of rats. Litters could not be 
reared on either the raw or sterilized milk diet, but reproduction was slightly 
bettor in the animals receiving raw milk. 

The chemical composition and the nutritive value of ripe mango fruits, 
A. P. C. Bijhouwbb and W. P. Donath (Landhouw [Buitenzorg"], 11 (1936), No. 
9, pp. 370-397; Eng. abs., pp. 396, 397). —^Results of analyses of ripe fruits {rom 
the Alphonso tree and six mango varieties growing in Java are compared with 
analyses of similar fruits grown in other countries. The chemical couiposilioii 
of the fruit and the skin is tabulated. The literature on 'vitamin i-esearch in 
mangoes is reviewed. 

Home canning costs, V. E. Satee {Washington 8fa. Bui 337 {1936), pp. 27, 
figs. 2). —^Apples, i)eaches, tomatoes, com, and green beans were canned by the 
open kettle and cold pack and hot pack w’ater bgth methods, as described in 
Farmers’ Bulletin 1762 (E. S. R, 76, p. 419) and also following methods used 
at the Washington State College. In addition some peaches and tomatoes were 
cold packed and processed in the oven. Time and cost comparisons were made 
on various methods of canning and on different kinds of equipment. The fuel 
costs were calculated at average thermal efficiencies for ranges, using different 
kinds of fuel. 

In general the open kettle metliod resulted in somewhat less time per unit 
quantity and lower financial cost than the other methods tested. The cold 
pack and hot pack methods ranked practically the same. Using the data 
obtained for apple canning and including the initial cost of special equipment 
and the average (»perating cost per container, it was calculated that the total 
cost per container was 6.36 ct. for the quart size and 5.65 ct. for tlie pint size 
glass containers and 5.63 ct. for the No. 2% and 5.11 ct. for the No. 2 enamel-lined 
tin cans. Canning in tin required slightly less time and electrical energy than 
canning in glass. When identical processes were used gas, kerosene, and 
gasoline were the cheapest fuels. 

Nutritive value of diets of families of wage earners and clerical workers 
in North Atlantic cities, 1934—35, H. K. Stiebbling {U. S. Dept. Labor, Bur. 
Labor Statis., Mo. Labor Rev., 43 {1936), No. 1, pp. 14-23). —^This contribution 
from the U. S. D. A. Bureau of Home Economics consists of an interim report 
on the content and nutritive value of winter diets of families living in eight 
North Atlantic cities, as determined from dietary records secured by the U. S. 
Bureau of Labor Statistics as part of the 1934-35 Works Progress Administra¬ 
tion study of disbursements of families of wage earners and low salaried 
workers. From the 209 dietary records secured, 73 wore selected for special 
analysis on the basis of the level of expense for food, including one group of 
23 families spending from $1.20 to $1.80, 36 spending from $2.38 to $3, and 14 
spending from $3.57 to $4.17 per food cost unit weekly. For 70 of these famnieq 
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records were also available of the lev^ of expenditures for all goods and 
services per consumption unit during the year covered by the study. 

Although in general with increasing income families spent more for food, 
this was not true of all families, for the data showed a wide range of expendi¬ 
ture for food at any given economic level and a wide range in economic level 
of families spending similar amounts for food. Oonseciuently some of the data 
are also classified by annual total expenditures per consumption unit of under 
$300 (21 families), from $300 to ^90 (32 families), and $500 and over (17 
families). 

With Increased expenditure for food there was some increase in the quan¬ 
tities purchased of each group of foods and particularly of eggs, milk , meats, 
fruits, and vegetables. Families spending the largest amounts for food paid 
about the same average prices for milk, eggs, potatoes, and dried legumes as 
those spending smaller amounts, but bought more expensive forms, as well 
as larger quantities, of foods in the other groups. The same trends, although 
less pronounced, were shown in the classification of the data by the level of 
expenditure for all goods and services. 

When compared with the dietary allowances compiled by Sticbeling and 
Ward (E. S. R., 70, p. 416), the average food supply of the lowest expendi¬ 
ture groups was found to be below standard in several respects, that of the 
middle group to meet the allowance except possibly for calcium, and that 
of the highest expenditure group to include ample quantities of all nutrients. 
All of the diets in the highest expenditure group, over SO percent of those in 
the middle group, and less than 25 percent of those in the lowest expenditure 
group met or exceeded the average minimum requirements. It is pointed out, 
however, that by applying present-day knowledge of foods and nutrition to food 
selection the low income groups could also raise the level of nutrition and 
health without necessarily increasing their food expense. 

Economy and adequacy of American diets (27. 8 , Dept. Agr., Bur. Some 
Ecofi. Rpt, 19S6, pp. 7, 8).—-These pages include a brief description of the scope 
of the study of kinds and quantities of food purchased and the nutritive value 
of the diets of wage-earning families, a preliminary report on which is noted 
above, and a general summary of the analysis of the character of the diets 
of nonfarm families based on the available data from studies made in the 
United States during the past 20 yr. A more extensive presentation of the data 
is to be found in the paper noted b^ow. 

Pood consumption of urban and village families at different levdLs of food 
expenditure, H. K. Stiebeijcxg (Jour. Home Eco 7 i., 29 (1937), No. 1, pp. 6-10 ).— 
All available quantitative data on the food consumption of urban and village 
families in the United States during 1914r-33 have been used to arrive at an 
approximation of the levels of food consumption accompanying different levels 
of expenditure for food. The data include 1,020 records from iudividual 
families in six studies and two averages reported by the U. S. Bureau of Labor 
Statistics representing 12,000 fa mili es. The figures for food expenditures in 
the various studies were adjusted to the values for March to May 1935 by 
use of the U. S. Bureau of Labor Statistics retail food index and were classi¬ 
fied by the principal foods or food groups in eight price groups according to 
yearly per capita expenditures for food, the lowest group from $32 to $65 and 
the highest from $258 to $290. In all cases figures refer to quantities purchased 
rather than actually eaten. 

The trends in consumption with increased expenditures followed the same 
lines as noted above as to the diets of wage earners in industrial communi¬ 
ties. There were marked increases in the total amounts of all food purchased, 
but more pronounced in eggs, meats, milk, butter, the succulent vegetables, and 
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fruits than in grain products, potatoes, dried legumes, and fats other than 
butter. There was a tendency to purchase more expensive forms as well as 
larger quantities of foods. 

From dietary records secured in the spring of 1935 from families of employed 
wage earners whoso expenditure for food was well above tne median, data 
on the consumption of certain foods at $2 30 to $3.10 per person per week 
were tabulated for five regional groups. Loss striking diHerences than were 
anticipated were found in the milk consumption in the different regions, 
marked regional differences in the consumption of butter and other fats, slight 
differences in flour and cereals, marked differences (affected by season) in the 
consumption of potatoes and sweetpotatoes, and also marked differences in the 
vegetables and fruits noted for their special nutritive values. 

When the percentage distribution, according to the level of expenditure for 
food, of the 1,020 families studied in 1914-33 was compared wiili that of 2,746 
families of wage earners and clerical workers studied in 1934-36, about 30 
percent of the families in both studies were in the gi*oup spending from $97 to 
$129 per person per year for food. The diets of these families were thought 
to meet average minimum roiiuiroments, but with little margin for safety. 
The families in the higher groups were spendhig enough for food to obtain 
fully adequate diets with proper care in the selection and preparation of food, 
but only about half of the families spending as much as $193 to $22G per person 
X)er year had diets providing a generous margin of safety in all essentials. 
The frequency distribution of the families of tne various groups in the two 
studies was very similar. 

A study of ISiiglish diets by the individual method, 1, U (Jour, Hyg. 
[LondojiJ, S6 (X936), No, 3, pp. 269-309, figs. 2 ),—Two papers are presented. 

I. Mm}, B. M. Widdowson (pp. 269-292).—^The subjects were C3 healthy men 
of the Bnglish middle class. All food eaten was weighed and recorded for 1 
week, and the amounts of calories, carbohydrate, fet, protein, calcium, phos¬ 
phorus, and iron were calculated. The iron content of the diets is discussed 
separately (see page 722). The following values were obtained for the aver¬ 
age daily intake: 3,067 calorics, 13.1 percent derived from protein, 39.1 from fat, 
and 46.7 percent from carbohydrate; 97.5 g of protein, or 1.4 g per kilogram of 
body weight; 129 g of fat; 348 g oi carbohydrate; 0.81 g of calcium; 1.61 g 
of total phosphorus; and 16,8 mg of total iron. The consumption of fresh milk 
varied from 0 to 1% (imperial) pints daily. 

From the 7-day record of the food intako of a lacto-vegctarian, tlie daily 
caloric intake was calculated to be 2,835. The total protein, fat, and carbohy¬ 
drate values wore similar in amounts to the average values for the 63 subjects. 
Due to the increased c<)nsumptit>ii of milk and cheese the calcium and 
phosphorus values wore approximately doubled. 

The food intakes of 6 unemployed men, all of whom were spending less than 
the British Medical Association (1933) minimum figure of 4s. lOd. per man 
value per week on food, showed an average daily caloric value of 2,850 and 
a protein value of 83 g. The consumption of fresh milk averaged 0.22 pint 
per day. These diets were not as a whole grossly deficient, a fact attribxited 
to the wise spending of the housewives and, therefore, they are not deemed 
representative of the diets of less intelligent unemployed people. 

II. iro;wc«, E, M. Widdowson and R. A. McCance (pp. 293-309).—^Following 
the same procedure, the food intakes of 63 healthy women were studied and the 
following values were obtained for the average daily intake: 2,187 calories, 
12.8 ijercent derived from protein, 42.7 percent from fat, and 43.6 percent from 
carbohydrate; 67 g of protein, or 1.1 g per kilogram of body weight; 100 g of 
fat; 233 g of carbohydrate; 0.63 g of calcium; 1.13 g of total phosphorus; and 
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11.4 mg of total iron. The average daily caloric intake was 71 percent of the 
average value found for the man subjects, so that the average “man value” of 
the women was 0.7 and not 0.8 as has been accepted. The average consumption 
of milk was less than ^ pint daily. The quantity of meat consumed averaged 
60 percent of the amount eaten by the men. 

One case study is reported of a woman cook who maintained apparent good 
health and strength, with physical energy well above the average, and remained 
20 percent overweight on a diet consisting almost entirely of cakes, biscuits, 
puddings, and fruits. 

The food intakes of the wives of the unemployed men were found to be lower 
in each of the dietary constituents except carbohydrate than the corresponding 
intakes of the middle class women. The calcium and phosphorus contents of 
their diets were undoubtedly nearer the minimum requirement for normal 
nutrition. 

Belationship of basal metabolism to dietary intake, J. A. Johnston and 
J. W. Maeoney {Amer, Jour. Diseases Children, 51 {1986), No. 5, pp. 1039-1061, 
figs. 6). —^During a 3-yr. study undertaken to determine whether the lev^ of basal 
metabolism is affected by the intake of protein or whether the total caloric 
intake alone is the deciding factor, 33 children, ages from 4 to 15 yr., were 
maintained on measured diets for periods averaging 9% mo. each. The basal 
metabolism determinations were made by the gasometer method, and the results 
were compared with Boothby and Sandlford standards (B. S. R., 45, p. 670). 
The composition of the diet was 15 percent protein, 35 fat, and 50 percent 
carbohydrate. The results show the expected fall in basal metabolism with a 
lowered food intake and the prompt return to normal with an increased intake. 
The subjects receiving a diet high in calories and in protein showed the maxi¬ 
mum elevation of the basal metabolic rate. The data favor the view that the 
amount of protein oxidized may be an important factor in influencing the basal 
metabolism. 

Relation between basal metabolism and adolescent growth, C. A. Lewis 
(Amer. Jour. Diseases Children, 51 {1936), No. 5, pp. 10H-103S, figs. 2 ).—^The 
purpose of this study was to investigate the relationship between rates of growth 
in normal persons, as shown by a physical trait, such as stature, and a basic 
measure of physiologic rate, basal metabolism. The method used was a com¬ 
parison of the basal metabolism of 50 postpubertal girls, age 14r-16 yr., living 
in an orphan asylum. More than 350 tests were made with the Benedict-Roth 
closed circuit system and inside soda lime container, modified to include the 
Benedict helmet. 

The results of the study are expressed in total calories per 24 hr., calories 
per kilogram of body weight per 24 hr., calories per cubic centimeter per 24 hr., 
and calories per square meter of body surface per hour. It was noted that the 
oxygen consumption in total calories decreased regularly with age. When the 
values obtained were classified according to the number of years since the 
first menstruation, the age at the first menstruation, and the age of maximum 
increment of growth in stature, no consistent trend was shown. Compared with 
results of other workers on subjects of comparable age range, the girls in the 
orphanage had consistently lower basal metabolism rates. The literature was 
surveyed and evidence presented to show that the distribution of the results 
over a long series of determinations on subjects approaches a normal curve, 
therefore an average value obtained from a long series would be a more accurate 
expression of the basal metabolism than if the miwiTmrm value of that series 
were taken. 

A research in adolescence.—I, Pubescence and physical growth, H. S. 
Dimock {Chm Devlpmt., 6 {1935), No. 3, pp. irt-195, figs. [i8]).--This paper is 
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the first of a series of articles reporting findings of a researcli study on 200 
adolescent boys. Data concerning physical measurements, personality, and 
social factors and their interrelationships are given. The standard test pro¬ 
cedure, with some new technics, was employed. 

The results indicate that the physical strength increases rapidly throughout 
the adolescent years, the most rapid development taking place during the year 
which follows the attainipent of post-pubescence. The motor ability increases 
less rapidly during the adolescent years. An improvement in motor coordina¬ 
tion was shown during the period of most rapid increase in height and weight. 
The cases studied did not exhibit loss of motor control, with subsequent awk¬ 
wardness, when growth and height were increasing particularly rapidly. 

Basal energy metabolism and creatinine in the nrine.—^1, Observations on 
children, N. B. Talbot (Amer. Jour, Diseases Children, {19B6), No. 1, pp. 

figs. 2). —^The author presents a method of determining basal energy 
metabolism on the basis of creatinine excretion, determined by the Folin 
method, and indicates the accuracy of the values so obtained. The subjects 
were normal children. The metabolism tests were repeated until the results 
for two periods corresponded within 4 calories per hour. The calories per 
milligram of creatinine were referred to the variables age, height, weight, and 
surface area and to the total excretion of creatinine for 24 hr. A much closer 
relationship was exhibited when the basal energy per unit of protoplasmic mass 
was referred to the total of this mass rather than to the other variables of 
growth. The results indicate tliat the best correlation for heat production is 
its relation to the protoplasmic mass as measured by creatinine excretion. 

Studies on the nutrition of children {Michigan Sta. IBien.] Rpt. 19S5-S6, 
pp. 38, 39).—^This progress report discusses variations found in the investigation 
noted previously (B. S. B., 73, p. 559), in the composition of identical diets 
collected at different times, and in the urinary constituents on a constant diet 
with the time required to reach an equilibrium. 

Growth of oriental children in San Francisco: A contrast, M. 1. Pseston 
(Amer. Jour. Diseases Children, 51 (1936), No. 6, pp. lS24r-'1348, figs. 15 ).— 
Measurements were made of 740 Japanese and 391 Chinese children living in 
San Francisco. Questionnaires were sent to the homes for data regarding 
birth date and place and the home diet 

The data obtained indicate that sociabeconomic effects in San Francisco 
play a part in the health, growth, and development of the Chinese children. 
The Chinese children were shorter in stature than the white children of San 
Francisco, the Japanese children of San Francisco and Los Angeles, the native 
children in Canton, and Cantonese children in Hawaii. The Chinese children 
weighed loss than the Hawaiian Cantonese, and in both height and weight did 
not show the prepubertal vigor that was found in white and Japanese children. 
The statures and weights of the Japanese children in San Francisco were less 
than those of Japanese children in Los Angeles, but the former showed a 
superior bicristal diameter. The Japanese girls were superior to the boys 
in weight, pelvic width, stature, and amount of abdominal fat. In general 
the fat folds of the arm and abdomen were greater in Japanese than in Chinese 
children. Among tlie Japanese children there was a higher proportion of bone 
deformity, a high incidence of dental caries, and prevalence of infections of 
the upper respiratory tract and tonsils. 

The study suggests the great possibility of error in using tables based on 
height and weight figures of white children as a means of predicting the weight 
of the oriental children. 
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Voluntary food habits of normal children, 0. Sweet (Jour, Amer, Med. 
Assoo., ion (1936), No. 10, pp. 755-768).—-The purpose of this paper is to show 
that healthy children will voluntarily choose an adequate diet from a well- 
supplied family table. The discussion is based on private practice with 
children living at home, and case studies are given. During a 3-week period 
the child is free to select his own foods, and during this period of observation 
his behavior is recorded by the mother and by the physician. The observer 
is thus able to acquire a knowledge of the food habits of the family and 
discover any behavior problems. Certain fundamental dietary rules are given, 
and an effort is made to re-educate the parents as well as train the child in 
proper eating habits. 

Stock diet for rats, W. Thomson (Jour. Hyg. \London\, 36 (1936), No. 1, 
pp. 24 , 25). —^The advantages are noted of the stock diet for rats being used at 
the Rowett Research Institute. The mixture is fed in the form of % in. cubes 
and consists of the following: Wheat offal (fine middlings No. 2) 19.2 percent, 
ground wheat 19.2, Sussex ground oats 19.2, ground barley 9.5, ground maize 
9.5, meat and bone meal (45 percent protein) 9.5, dried skimmed milk 7, white 
fish meal (60 percent protein) 47, dried yeast (40 percent protein) 1.2, sodium 
chloride 0.5, and cod-liver oil 0.5 percent. The cubes are placed in a comer of 
the cage with approximately 5 g of green feed and 10 cc of separated milk 
per rat. By routine procedure the litters are reduced to 8 at birth and are 
weaned at from 21 to 23 days. At 23 days the average weight of the males 
is 43 g and of the females 41.5 g. The advantages of the cube method of 
feeding are simplicity, economy, and ease of cleaning cages, and the rats appear 
to enjoy holding the cubes tn their “hands.” 

Iron in buunan nutrition, E. M. Widdowson and R. A. McOahgs (Jour, Hyg,, 
[London}, 36 (1936), No-1, pp. 13-^).—The authors give a quantitative evalua¬ 
tion of the total and available iron intakes of the 126 normal healthy men 
and women referred to on page 719, aged 18-90 yr., living on freely chosen diets, 
and engaged in sedentary or moderately active occupations. 

The 63 women subjects showed an average daily iron intake of 11.4 mg 
as compared with 16.8 mg for the 63 men. Calculations show that 10.8 mg 
represented available iron in the men, whereas the comparative figure for the 
women was 7.9 nog. Some of the women substituted food such as milk and 
eggs, in which approximately 90 percent of the iron is in an available form, 
for meat which is high in total iron but relatively low in available iron. 

Hemoglobin determinations were made on 42 of the men and 29 of the women 
subjects, using the Haldane carboxy-hemoglobinomcter. The results did not 
show any correlation between the percentage of hemoglobin in the blood of 
the women and the amount of total or of available iron In the diet, but there 
was a slightly positive correlation between the available iron and the per¬ 
centage of hemoglobin in the men subjects. It is apparent that other factors 
such as absorption, excretion, and menstrual loss must be considered in inter¬ 
preting the findings with the women subjects. The lower percentage of hemo¬ 
globin in women’s blood is either a result of low iron intake or is due to some 
physiological cause. 

To determine whether the administration of additional iron might increase 
the hemoglobin percentage of normal women, 15 men and 16 women, aged 29- 
30 yr., were given 100 mg of iron daily in the form of ferrous sulfate or ferric 
ammonium citi*ate. Hemoglobin determinations were made weekly. The re¬ 
sults indicate that it is difficult to raise the hemoglobin percentage of normal 
men even by an abnormally high iron intake. The women on the contrary 
showed an increased hemoglobin percentage in every case, the mean rise being 
over 10 percent 
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The distribution of iron in certain tissues of normal and anemic rats, 
G. Wakbham and H. F. IIalenz {Jour. Biol. Cliem., 115 {1936), No. 2, pp. 429-- 
434). —^Nutritional anemia was induced in the experimental rats, the degree of 
anemia obtained being shown by determinations of the hemoglobin content of 
the blood and the erythrocyte count. The animals were divided into three 
groups—15 normal mature stock rats, ages from 200 to 300 days; 23 anemic 
rats; and IG litter control rats, ages from 05 to 00 days. The blood samples 
were obtained from the blood draining into the body cavity when a lobe of 
the liver had been excised in the anesthetized animal. Iron determinations 
were made on various organs, and also on 4 kinds of washed tissue in 33 
normal and 26 anemic rats. 

The normal control animals showed the iollowing iron values: Blood-free 
liver tissue 10.33 mg, heart muscle 6.49, kidney 5.61, and striated muscle 2.83 
mg per 100 g of tissue. The comparable hgures for the anemic rats were liver 
tissue 4.15 mg, heart muscle 4.79, kidney 3.02, and striated muscle 2.87 mg per 
100 g of tissue. Wide variations in iron content of normal spleens were found, 
the average for both sexes being 40.4 mg per 100 g as compared with 9.42 mg 
in the anemic animals. The loss of hemoglobin in the blood of these two groups 
of animals was 77.2 percent. These results indicate that during the development 
of nutritional anemia the skeletal muscle loses very little iron, the heart muscle 
about one-fourth of its iron content, the kidney nearly half, and the liver 
somewhat more than half. 

Hemoglobin values in normal adults over a period of time, W. Ingessoix 
{Jour. Lab. and Olin. Med., 21 (1936), No. 8, pp. 787-78P, figs. 2). —^Hemoglobin 
determinations were made weekly or oftener during a 4-mo. period on 30 young 
adults, following the method of Newcomer and using a Bausch and Lomb 
hemoglobinometer. Personal habits, age, weight, height, and the occurrence of 
illnesses and of menstruation were recorded for each subject. 

The data indicate that normal individuals demonstrate a marked difference 
as to range, weekly variations, and general trend of hemoglobin values, the 
variations being greater in the women subjects. There does not appear to be 
a correlation between hemoglobin values and personal habits such as hours 
of sleep, slight illnesses such as colds, or menstruation. Based on the results 
of tests made with 6 subjects, a seasonal variation was noted. The resultsi 
indicate the possibility of misinterpretation of hemoglobin values as judged 
from one determination. 

Further studies on the availability of copper from various sources as a 
supplement to iron in hemoglobin formation, M. O, Schultzs, C. A. Blveh- 
JEM, and B. B. Haet (Jour. Biol. Chem., 115 (1936), No. 2, pp. 453-461, fig. f).— 
Previous studies at the Wisconsin Experiment Station (B. S. B., 73, p. 128) have 
been extended to include tests on the availability of copper from other animal 
and plant tissues and organic copper compounds carefully purified to prevent 
contamination with ionic copper. Milk and 0.5 mg of purified iron daily con¬ 
stituted the basal diet of the anemic rats to which such amounts of the various 
sources of copper were added to supply 0.01 mg of copper daily. Hemoglobin 
determinations were made weekly by the Newcomer method. 

The results indicate that the copper of wheat germ, alfalfa, brewers* yeast, 
pork heart, pork liver, cysteine cuprous mercaptide, copper aspartate, copper 
citrate, copper nucleinate, and copper pyrophosphate is readily utilized by 
severely anemic rats to supplement iron for hemoglobin formation. In general 
the rate and extent of hemoglobin regeneration were about the same in all 
cases and corresponded closely with those obtained when 0.01 mg of copper 
was fed daily as coj)i)er sulfate. “Unavailability of dietary copper is apparently 
of little practical importance.” 
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A study on sulfur metabolism.—H, Comparative investigations of sulfur 
and protein metabolism in infants and children [trans. title], A. Blazso 
{Jour. Physiol, et Path. G6n., 34 {1936), Ko. 1, pp. This study was 

conducted on 9* infants aged from 3 to 5 days and 9 children aged from 3 to 
14 yr. The results ^ow that the proijortion of total sulfur to the sulfur frac¬ 
tions of the serum is similar in children and infants. The quantity of in¬ 
organic sulfur in the serum is evaluated at from 8 to 10 mg percent, a rela¬ 
tively high proportion when compared with the results of studies on the sulfur 
content of serum in adult subjects. The sulfur found in the fecal protein 
represents about 10 to 12 percent of the total sulfur content. 

The effect of vitamin A deficiency on the rate of growth of the incisors 
of albino rats, L. S. Fbidericia and S. V. GudjOnsson {K. Danske VidensJc. 
Selsk., Biol. Meddel, 13 {1936), So. 2, pp. 18, figs. 5) .-—Experiments were con¬ 
ducted on groups of adult and young rats receiving an adequate diet and of 
young rats receiving diets deficient in vitamin A, vitamins A and D, or the 
vitamin B complex. The adequate diet consisted of casein 18 percent, rice 
starch 54, dried autolyzed brewer’s yeast 5, butterfat 15, agar 3, and McCollum 
salt mixture No. 185 5 percent. Oxidized lard was substituted for butterfat 
in the diets deficient in vitamin A and vitamins A and B. Vitamin D supple¬ 
ment in the form of 5 drops of irradiated ergosterol was fed to a portion 
of the group of young rats on the latter diet The curative method of esti¬ 
mating vitamin A was followed with one group of young rats, 0.2 g of cod-liver 
oil being administered after 4 weeks on the vitamin A-deficient diet. Another 
group received varying suboptimal doses of cod-liver oil (containing about 1,500 
international standard units per gram) at the levels of 0.25 mg, 0.5, and 1 mg. 
The adequate diet without yeast was given to the rats on the vitamin B complex- 
deficient test The rate of growth of the “extrinsic” incisors was measured 
weekly by means of a specially constructed caliper gage. 

The results indicated that the presence or absence of vitamin D in a vitamin 
A-free diet does not influence the rate of growth of the incisors. Almost 3 
mo. of vitamin A feeding was required to bring the growth rate back to normal. 
The diet deficient in the vitamin B complex also depressed the rate of growth, 
but the effect appeared later tlian in vitamin A dei^ciency. The results sug¬ 
gest the possibility of using the measurement of the rate of growth of the 
incisors as a biological method for the quantitative estimation of vitamin A 

Vitamin Bi in human diets, A. Z. Bakes and M. D. Weight {Boy. 8oc. Med. 
[London], Proc., 29 {1936), No. 9, pp. 1145-1154; Fr., Oer. abs., p. 1146 ).—^An 
evaluation was made of the vitamin Bi content of some well-chosen adequate 
diets in common use, selected special diets, and sample diets associated with 
beriberi disease. The results of the survey showed that the vitamin Bi values 
of the very low, moderately low, and borderline diets were 71, 90, and 264 in¬ 
ternational units, respectively. The British Medical Association diets for adults 
contained 212 and 440 units and over, for children of from 3 to 6 yr. of age 298 
units, and from 6 to 8 yr. of age 264 units of vitamin Bi. Sample high vitamin 
diets contained between 693 and 1,012 units of vitamin Bi. Cases of beriberi 
were discovered in adults on diets containing 400 units or more, therefore the 
200-unit level cannot be considered sufficient for adequate protection in all 
cases. From 200 to 300 international units may be taken as the protective level 
for an adult, depending on the body weight and the food consumption. During 
pregnancy and in digestive disorders the vitamin Bi intake is particularly im¬ 
portant Children’s diets should be relative higher in vitamin Bx thpn those 
of adults. 

Neuritis in pregnancy successfully treated with vitamin Bi, G. W. Theo¬ 
bald (Lancet [London), 1936, I, No. 15, pp. 83.^-837).— Five pregnant patients 
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suffering from gestational neuritis, of which the symptoms were described as 
numbness, tingling, and pins and needles of the arms, hands, and legs and 
insomnia due to the pain, were successfully treated by dietetic measures, par¬ 
ticularly by the administration of vitamin Bi preparations. Amounts varying 
from 1,500 to 2,850 vitamin Bi units wore given daily. Two cases showed a 
deficiency of vitamin D in their diets, and in other cases vitamin A and calcium 
were given. 

The carotene content of some Indian vegetable food-stuffs, with a pre¬ 
liminary note on its variation due to storage, I, 11, N. K. Du {Indian Jour. 
Med. Res., 2S (1936), No. 4, pp. 937-9^8 ).—^This investigation, which is part of a 
survey of Indian foodstuffs, is concerned with the carotene content of about 
80 green leafy vegetables, roots, fruits, legumes, and cereals. 

In part 1 a modification of the spectrpphotometric method of assay was em¬ 
ployed on products purchased in the open market. The tabular figures, giving 
the carotene content in 7 per gram or cubic centimeter of material, show that 
the green leafy vegetables are in general rich sources of carotene, as are the 
fruits tested in the green state. The cereals and legumes analyzed were not as 
rich in carotene. That photochemical activity plays a role in carotene syn¬ 
thesis in plants was demonstrated, leaves of cabbage being about 40 times as 
rich in carotene as the inner white portion. Carotene was present in much 
larger quantities in the skin of the orange or lime than in the juice or inside 
portion, the comparative figures reported being 25.77 per gram of skin and 
4.27 per cubic centimeter of juice. 

In part 2 some vegetable foodstuffs were kept in baskets or Jars at various 
temperatures. The carotene content of some nonleafy vegetables did not change 
significantly during a reasonable storage period, but some of the pulses, roots, 
and fruits showed a steady increase of carotene content during mild or cold 
storage. The green leafy vegetable amaranth showed a definite lowering of 
carotene content after short storage. 

Factors affecting the carotene content of certain vegetable food-stuffs, 
N. K. Db {Indian Jotir. Med. Res., 24 {1936), No. 1, pp. 20t-212, figs. S ).—^The 
author studied the variations of the carotene content in edible leafy vegetables 
during storage under various conditions and as a result of milling, parboiling, 
cooking, and sprouting. 

Leafy vegetables lost carotene in storage under ordinary conditions at all 
temperatures, the rate of loss being greater at higher temperatures. It would 
appear that the rate of destruction gradually decreases as the materials become 
dried. Green vegetables si)rinklod with water and wrapped in a wot clotli retained 
a high carotene content for several days. Highly milled rice was found to be 
completely devoid of carotene. Parboiling caused a slight loss of carotene. No 
loss occurred in vacuum-dried green leaves at 100" 0., with comparatively rapid 
loss occurring when the fresh leaves were exposed to diffused sunlight. Carotene 
losses resulted when green leaves were preserved under water, especially when 
the fat solvent toluene was added to prevent mold or bacterial action. This 
loss could be largely prevented in the presence of carbon dioxide gas. Very 
slight loss of carotene occurred when formaldehyde was added to the water con¬ 
taining green vegetables. 

Studies on the effect of cooking showed that the leafy vegetables and potatoes 
lost very little or no carotene on boiling, while appreciable amounts were lost 
from the legumes. After 45 min. of boiling rice lost 100 percent of its carotene, 
content. A gradual loss of carotene occurred durixig the sprouting period. 

Absorption of carotene, W. Heymaistn {Arrter. Jour. Diseases Children, 51 
(1936), No. 2, pp. 273-283, fig. 1 ).—The author studied the diminished absorption 
of carotene in the intestinal tracts of five children showing skin discoloration. 
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Using a 3-day period, he determined the carotene content of the blood serrun 
and feces, and, assuming that carotene not recovered in the feces was ab¬ 
sorbed, he concluded that an increased destruction of carotene within the body 
tissues accounted for the skin discoloration. 

To study the absorption of carotene during infections, 24 healthy infants and 
17 infants suffering from infections were observed. Healthy infants absorbed 
the carotene in oil to the extent of about 70 percent, while the infants suffering 
from infections showed a diminution in the rate of absoi-ption to an average of 
35 percent. As the lowered rate of absorption was observed during a 2-week 
period after the last day of fever, the fever alone was not the cause. In 6 
healthy infants and 5 infants suffering from infections, it was found that 
infections did not interfere with the rate of absorption of total fat. That the 
carotene content of the serum rises more slowly in infants suffering from in¬ 
fections was demonstrated with 9 infants receiving daily doses of carotene 
in oil. 

The vitamin G content of Szechwan frnits and vegetables, Y. T. Chang and 
H. B. CoLiiEB (Chin. Jour. Physiol., 10 (1936), No. 3, pp. —^The methods 

of Birch et al. (E. S. B., 70, p. 741) and of Bessey and King (B. S. R., 71, 
p. 137), with some modifications, were applied in the determination of the 
vitamin C content of about 50 samples of Szechwan fruits and vegetables. 
The citrus fruits gave results similar to those obtained by workers in other 
parts of the world, the orange, tangerine, lemon, and pomelo being of approxi¬ 
mately equal potency. The authors report a “hairy pear” (Actinidia chinensis) 
containing an abundance of ascorbic acid (1 mg per gram). Cress, alfalfa, 
shepherds-purse, caulifiower, and coriander are good sources of ascorbic acid, 
the content ranging from O.B to 1.1 mg per gram of the samples. 

[Vitamin O potency of vegetables] (New York State Sta. Bpt. 1936, p. 39 ).— 
This progress report (B. S. R., 74, p. 887) summarizes studies on the occur¬ 
rence and stability of an ascorbic acid oxidase in vegetables and on factors 
affecting the vitamin C content of the important commercial varieties of the 
common vegetables. 

Vitamin O content of vegetables.—Spinach, D. K. Teessler, G. L. Mack, 
and G. G. King (Food Res., 1 (1936), No. I, pp. 3-7).—The study reported in this 
contribution from the New York State Exiicriment Station was undertaken 
to obtain data on tlie relative importance of variety, freshness, maturity, and 
soil on the ascorbic acid content of spinach, as determined by the Bessey and 
King technic (B. R. R., 71, p. 137). Biological assays were also made on two 
samples, the antiscorbutic values being determined by the curative type of 
testing. Since preliminary tests had shown that the stems are almost devoid 
of ascorbic acid, the experiments were made on the contents of the leaves. 

The freshly cut leaves of the Prickly Winter variety had an ascorbic acid 
content of 0.72 mg per gram before maturitj', 0.75 mg at nearly full growth, 
and 0.78 mg per gram after beginning to bolt. Similar values for the HoUandia 
variety were 0.78, 0.75, and 0.79 mg per gram, respectively. These values indi¬ 
cate that the ascorbic acid content of spring spinadi leaves is nearly constant 
during the growth period. Leaves of the spinach cut as for market and kept 
at room temperature for 3 days lost approximately one-half of the ascorbic 
acid content, while duplicate samples kept at from 1® to 3® C. retained prac¬ 
tically all of the ascorbic acid. This demonstrates the importance of refrigerat¬ 
ing spinach soon after catting. 

The leaves of 12 varieties grown on upland soil averaged 50 percent higher 
in vitamin C content than those grown on muck soil and harvested the same 
day. The variety with the highest value on muck soil was Eskimo, 0.62 mg 
per gram, and on upland soil Broad Flanders, 0.89 mg per gram. Princess 
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Juliana gave the lowest value on both soils, 0.38 and 0..')3 mg per gram on 
muck and upland soils, respectively. 

Biological determination of the proportion of antiscorbutic vitamin (vita¬ 
min O: ascorbic acid) in twelve of the chief varieties of apples cultivated 
in Sweden [trans. title], G. F. G5thlin (K, Landtdr, Akad. Sandl. och Tidskr,, 
74 (1935), No, 7, pp. 884-962, pis, 16, figs, 36; Eng, ahs,, pp, 9i0-942). —^Taking as 
the criterion of complete protection against scurvy the presence of a normal 
microscopic structure in the lamellae of the guinea pig’s molar teeth, the 
author measured the vitamin C content of 12 varieties of apples by determining 
the lowest “micro” preventive dose against scurvy in the guinea pig. Em¬ 
ploying the same method, the lowest micro preventi\e dose of pure ascorbic 
acid was set at 1% mg resorbed ascorbic acid. The quantity of ascorbic 
acid resorbed in the alimentary canal per 100 g of peeled apple consumed was 
calculated, using this figure (1% mg). The results of the determinations, ex¬ 
pressed in milligrams of resorbed ascorbic acid, are as follows: Bramley 
Seedling 22 mg, Yellow Richard 13, Belle de Boskoop 13, Ribston 8, Signe 
Tillisch 7, Melon apple 5, Cox Pomona 5, Grawensteiner 5, Gr&gylling 4, Oranie 
3.5, Akero 3.5, and Sfifstaholm 2 mg. 

Prom these results the Bramley Seedling, Yellow Richard, and Belle de 
Boskoop would be suitable additions to the children’s winter diet with a view 
to preventing a shortage of vitamin C. This study shows that Swedish apple 
growers can produce apples that contain at least 5 mg of ascorbic acid per 
100 g of apple, and the author suggests that from the vitamin point of view 
the GrSgylling Oranie, Akero, and Siifstaholm are hardly worth cultivating. 

The effect of diets and various substances on the vitamin G content of 
some organs of the rat, J. L. Svirbely (Amer, Jour, Physiol,, 116 (1936), No, 2, 
pp, 446-455). —^An investigation was made of the distribution of vitamin 0 in the 
organs of the rat to gain further information regarding the probable site of 
the synthesis of ascorbic acid and the nature of its precursors. Thirty-eight 
young albino rats of inbred strain were grouped and placed for definite time 
periods on test diets of varying composition: Yitamln B complex-deficient, 
vitamin Bi-deficient, vitamin Bj-deficient, and varying amounts of carbohydrate 
and casein. All diets were fed liberally to prevent inanition. 

The results show that the rat is capable of synthesizing vitamin C regardless 
of the general composition of the diet. Normal vitamin 0 values were foimd 
in the organs of rats receiving adequate vitamin B factors in the diet. The 
ability of the body tissues to use ascorbic acid was increased when desiccated 
thyroid gland or o-dinitrophenol was given. The vitamin C content of the 
organs was decreased when sodium fluoride was administered with the desic¬ 
cated thyroid gland. The rats to which ether or cincophen was administered 
showed a decreased vitamin C content of the liver. Evidence is given of the 
role played by the small intestine in yielding primary precursors for the 
synthesis of vitamin 0. 

Milk not potent for cevitamic add (Jour. Amer. Med. Assoc., 107 (1936), No, 
10, pp. 792, 793). —^This editorial shows that milk, fresh or pasteurized, cannot be 
considered a rich source of cevitamic acid. On the basis of recent findings, if 
milk containing 25.9 mg cevitamic acid per liter were the sole source of 
cevitamic acid in the diet, the average adult man weighing 60 kg would need 
considerably more than 11 of milk daily for optimum protection. The preschool 
child would require over 4 1 dally and the nursing Infant would need almost 
2 1 dally of milk for adequate protection against scurvy. 

The rdle of the thyroid in the calorigenic action of vitamin D, H. Deutsch, 
C. I. Reed, and H. C. Struck (Amer, Jowr. Physiol., 117 (1936), No. 1, pp, 1-5, 
fig. 1). —^The basal metabolism rate was determined on two normal dogs before 
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thyroparathyroidectomies were performed. One dog showed a postoperative 
increase in the metabolic rate for 3 days, followed by a definite decline. The 
other dog demonstrated immediately a decrease in the metabolic rate approxi¬ 
mately parallel with a decline in body weight. Large doses of vitamin I) wore 
administered to the two experimental animals and to two normal animals, but 
no marked augmentation in the metabolic rate of the experimental animals 
comparable to that produced in the normal animals receiving vitamin D was 
produced. The metabolic rate was restored approximately to the original 
level when the body weights of the experimental animals returned to normal. 
Since no explanation can be given for this effect of vitamin D, the authors 
are now investigating whether the thyreotropic effect is due to direct action 
of vitamin D on the thyroid or to indirect action through the anterior lobe 
of the pituitary gland. 

Vitamin G concentrates as preventives against black-tongue, with paralldl 
studies of the same concentrates in the diets of white rats, L. E. Boohes and 
G. H. Hansmann (Amer. Jour. Physiol., 114 (1936), No. 2, pp. 429-435, figs. 2 ).— 
The use of a vitamin G concentrate for the prevention of blacktongue in dogs 
and the growth-promoting properties of the concentrate when fed to white 
rats were investigated. The Goldberger diets Nos. 123 and 324, with slight 
modifications, were fed (E. S. B., 63, p. 491). The vitamin G concentrate, 
which was obtained from low-lactose whey powder, contained both vitamin G 
(lactoflavlne) and one or more factors of the vitamin B complex. This sub¬ 
stance proved effective in the prevention or cure of blacktongue in the seven 
experimental dogs, 200 mg per kilogram of body weight per day being sufficient 
for protection. When the concentrate was fed to white rats receiving the 
same diets as those of the dogs, better growth was noted in the group being 
fed diet 324 (which has a higher protein content), supplemented by the con¬ 
centrate. An inferior rate of growth was shown by those rats which were 
fed the diets without the addition of the concentrate. 

Beversion of cardiac enlargement in a four year old chdld following treat* 
ment for avitaminosis, L. Rabinowitz and B. J. Bogebs (New England Jour. 
Med., 215 (1936), No. 14, pp* 621-623, figs. 2). —^The authors present a case of a 
4-year-old child with a cardiac enlargement who exhibited symptoms of scurvy, 
rickets, and possibly beriberi. After a 4-mo. period of proper feeding with 
adequate amounts of vitamins B, 0, and D, all the symptoms of the cardiac 
enlargement and heart disease, as well as the avitaminosis, disappeared. 

Farther studies of viosteroi in the prophylaxis of rickets in premature 
infants, L. T. Davidson, K. K. Meeeitt, and S. S. Chipman (Amer. Jour. Diseases 
Children, 51 (1936), No. 3, pp. 594^608, figs. 2). —^In this investigation, 27 pre¬ 
mature infants under constant clinical supervision were given viosteroi, 3,150 
U. S. P. units daily from the eighth day of life, as the only source of the 
antirachitic substance. All infants except 2 were breast-fed and at weaning 
time were placed on nonirradiated evaporated milk. One infant was entirely 
breast-fed, and 2 received nonirradiated evaporated milk from birth through¬ 
out the experiment The infants did not have sun baths. Roentgenograms 
of the forearm and wrist were made through the sixth month. The calcium 
and inorganic phosphorus contents of the serum were also determined monthly. 
Clinical data collected included observations for signs of rosary, Harrison’s 
groove, enlarged epiphyses, changes in cranial bossae, and craniotabes. 

Clinical evidences of rickets were absent in 10 infants. The remaining 17 
showed considerable variation in the clinical manifestation of the mildest form 
of rickets. Chraniotabes was found more generally in this group of infants 
than in any group previously reported on. Except in 2 infants, the values for 
calcium and inorganic phosphorus contents of the serum were at high normal 
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levels. This finding substantially verifies the previous claim of these authors 
that mild degrees of rickets may be observed clinically and by roentgenograms, 
although the calcium and inorganic phosphorus contents of the serum are 
normal. Roentgenogram examinations showed that 9 of the infants were not 
rachitic, but a very mild form of rickets was demonstrated in the other 18, 
appearing in the third month and being satisfactorily healed in the fifth to 
the sixth month. 

Vitamin deficiency in prescription diets of diabetics, A. Sindoni, Jb. 
(Amer, Jour. Digest. Diseases and Nutr., 3 (J9S6*), No. 10, pp. *759-76o ).—^The 
author investigated the relationship of diet deficiency to symptomatology as 
observed in 85 diabetics aged from 11 to 77 yr. Approximately 48 percent 
of the patients were obese, and all suffered from symptoms other than diabetes. 
The food habits were studied during the period prior to the patients’ knowl¬ 
edge of the onset of diabetes. Data were compiled on the foods prohibited 
and permitted by the family physician during the diabetic period, the dura¬ 
tion of symptoms, insulin therapy, weight changes, blood chemistry, and 
complications. 

During the “prediabetic” period 56 percent of the group did not drink milk, 
23 excluded fruits, and 13 percent excluded vegetables from their diets. A 
few vegetables were eaten by 17 percent, 40 percent ate pastry, candy, or 
sugar, a proportionately large quantity of bread was eaten by 45 percent, 
32 percent were overeaters, and all ate their meals irregularly. During the 
diabetic period none adhered to their prescribed diets, in which fruits, many 
vegetables, and cereals were prohibited and milk, eggs, meat, and fish were 
restricted. Special diabetic preparations such as gluten bread were prescribed 
for 31 percent of the patients. Insulin was administered in 42 percent of the 
cases. 

Avitaminosis and hypovitaminosis were found in all patients. A marked 
correlation was noted between the vitamin-deficient diets and a rise in the 
incidence of diabetes, diabetic complications, or concurrent diseases. The 
incidence of diabetes or concurrent diseases was not related to overeating. 

During a period varying from 10 days to 14 mo., any physical disturbances 
which might interfere with food metabolism were corrected and the patients 
were placed upon a diet composed of from 100 to 180 g of carbohydrate, 
from 60 to 80 g of protein, and from 80 to 120 g of fat. Natural, vitamin- 
rich foods, including vitamin D milk, were supplied, and hygienic measures 
such as exercise and proper body care were advocated. All the patients 
showed better adherence to the natural food diet, with a marked metabolic 
improvement and a reduction or alleviation of the symptoms other than diabetes. 
The obese patients returned to approximately their normal weights. Insulin 
administration was discontinued or reduced in 80 percent of the insulin 
group, and increased in the remaining 20 percent. In 1.6 percent of the 
group not receiving insulin previously, administrations were given to main¬ 
tain blood sugar values optimum for their age. The majority of the patients 
showed less fiuetuation in the blood sugar level. Other advantages of the 
dietary treatment were greater resistance to infection, more energy, and a 
better outlook upon life. 

Anaemia in pregnancy, J. A. Boycott (La$wet [London], 19S6, /, No. 21, pp. 
116S, 1166-1171,1172 ).—Of 222 unselected patients attending an antenatal clinic, 
78 percent had greater than 80 percent hemoglobin, 22 percent less than 80 
percent, and 11 percent less than 70 percent as determined with the Haldane 
hemoglobinometer. Detailed examination of 26 cases with hemoglobin less than 
80 percent showed this group equally divided into those with normal and 
those with subnormal color indexes. Evidence indicated in some cases an 
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inconsistent increase in plasma volume causing, by the dilution of red cells 
and hemoglobin, an apparent anemia with normal color indexes. This condi¬ 
tion might coexist with the true or with the hypochromic type, which is the 
common anemia of pregnancy and is due to an iron deficiency. The latter 
type responded well to adequate iron treatments except in cases with a 
complicating disease. Evidence further showed that factors which usually 
caused anemia also contributed to producing anemia in pregnancy. The data 
did not prove that social status, age, or parity affected the incidence of anemia. 

A list of 53 references to the literature is given. 

The antianaemic principle of liver, H. B. Sreerangachab and M. Sbeeni- 
VASAYA (Cur. Sci. [India], 4 (1936), A’o. 7, pp. 468-472).—This paper is a dis¬ 
cussion of the etiology and treatment of pernicious anemia. A review is given 
of the work of preparing an active liver extract for treating anemia and on 
the studies made on the nature of the active principle in the extract. The 
merits of a satisfactory biochemical assay for determining the potency of liver 
preparations are stressed in view of the present slow method of assaying by 
treating human anemia. 

New outbreaks of botulism in western United States, 1. C. Haii. {Food Bes., 
1 {1936), No. 2, pp. 171-198, fig. 1). —^From June 1932 to January 1936,5 outbreaks 
were reported in Colorado, 4 in Montana, 3 in New Mexico, 1 in South Dakota, 
and 1 in Nebraska. The survey covers 13 families composed of 71 persons 
of whom 39 became ill and 32 died. The incidence of botulism was highest 
during those months when home-canned foods are most generally used. From 
the evidence presented only home-canned vegetables were involved, in 6 cases 
the toxin being present in canned caulifiower, chili, beet tops, and sweet 
corn. In 7 outbreaks neither toxin nor Baoillua dotulmus could be demon¬ 
strated, but epidemiological data indicated that these cases were probably 
due to home-canned string beans, beets, and spinach. Two of the outbreaks 
were ascribed to “pressure-cooked” products. The author believes that no 
r^ance can be placed on autoclave or pressure cookers which are not pro¬ 
vided with separate pressure gauges and thermometers. 

The chemical composition of teeth.— ^1, The estimation of fluorine and 
the fluorine content of normal teeth, J. H. Bowes and M. M. Mubbay {Bio- 
cheni. Jour., 29 {193o), No. 1, pp. 102-107). —^An extensive review, with 41 refer¬ 
ences, is given of the methods used in recent years to determine small quanti¬ 
ties of fluorine. Applying the zirconium-alizarin method to solutions of tooth 
material, the authors found that human enamel around London contained 
a02 percent fluorine and that the teeth of rats not on fluorine-free diets con¬ 
tained from 0.02 to 0.03 percent. 

Studies in the rat of susceptibility to dental caries: A review of four 
years of research, T. Bosebuby, M. Kabshan, and G. Foley {Jour. Amer. 
Dental Assoc., 22 {1935), No. 1, pp. 98-113). —^In this group research, the first 
attempts to produce dental caries experimentally in rats were based on dietary 
deficiencies of calcium and vitamins D and G, on a diet high in carbohydrate, 
and on administration of cultures of oral human Lactobacillus acidophilus. 
This experimental procedure did not result in producing fissure lesions in 
rat molars identical with the carles of human beings, but such fissures were 
successfully produced by feeding coarsely ground brown rice or com (in con¬ 
trast to fibu^ ground and cooked cereal), dextrin, and i^inach. iVacture 
lesions previously identified with calcium-vitamin D deficiency were also noted 
in the teeth of these rats. Better calcification and improved tooth structure 
were obtained when the diet was corrected by adding calcium, phosphorus, 
and vitamin D, singly or in combination, but these food factors did not prevent 
tooth decay. 
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In explanation of the results, the writers suggest that the fissure lesions 
are produced by coarse particles of the cereal impacting on the molar cu^s, 
and that poor tooth structure results from dietary deficiencies which may 
be factors in causing the tooth to be susceptible to decay. 

TEXTILES AND CLOTHING 

Textiles and clothing [at the Bureau of Home Economics] (Z7. 8. Dept, 
Agr., Bur, Home Econ. Rpt., 1936, pp. 9,10 ).—^This annual report of the Textiles 
and Clothing Division (E. S. H., 74, p. 732) includes summaries of a com- 
pleted investigation in cooperation with the Bureau of Animal Industry on the 
deterioration during use of woolen blankets of known fiber and construction, 
and progress reports of studies on the suitability of various starches (particu¬ 
larly sweetpotato starch) for cotton fabric finishing. 

Strength produced in different fabrics by various starches and modified 
starches, M. S. Furry (Jour. Home Boon., 28 (1936), No. 10, pp. 687-^90 ).—^In 
studies at the U. S. D. A. Bureau of Home Economics, seven cotton fabrics 
of various weights and construction were sized with different starches, and 
the increase in their strength was measured by breaking strength determina¬ 
tions. To eliminate any variation due to the construction of the fabric, dif¬ 
ferent concentrations of starch were used in samples of longcloth, and the 
results of the strength tests and elongation measurements were comx)ared. 
The samples of fabrics, 'washed free of finishing material, were immersed in 
the starch pastes at 87® 0. for 3 min., put through a wringer, and stretched 
on a wooden frame to dry. 

The breaking strength determinations showed that potato, cunna, and sweet- 
potato starches had the greatest strengthening effect, followed in order by 
corn, rice, dasheen, and wheat starches, and by 4 commercial cornstarches 
which had been partially hydrolyzed. On longcloth fabric sized with starch 
pastes of various concentrations the x>otato and canna starches gave the 
greatest strength, followed in order by com, rice and dasheen, and wheat 
starches. Elongation measurements taken at the breaking load of the sized 
fabrics showed that fabrics sized with potato, corn, and canna starches 
stretched the least, followed in order by rice, dasheen, and wheat starches. 
These results demonstrate that various kinds of starches used in sizing cotton 
yarns or in finishing cotton fabrics produce differences in the properties of 
the yarns and fabrics. 

The effect of laundering upon the appearance and wearing quality of 
some blanket fabrics, G. Jackson and K. Oranor {Amer, Dyestuff Rptr,, 25 
(1936), No. 16, pp. U3-U9, figs. 10 ).—Samples of all wool 3-lb. single blankets 
were subjected to laundering tests under varying conditions. The effect of 
finishing was determined on a length of the unfinished blanket fabric. Before 
and after laundering the fibers were examined microscopically, and physical 
tests were made to determine tensile strength, elongation, width, weight, and 
thickness of the fabric, yam count, yarn twist, length of staple, diameter 
of fiber, and number of fibers x>er yam for warp and filling. Samples of the 
fabrics were waited in a vacuum type commercial washing machine, a laun- 
derometer, a hand suction dasher, a vacuum cup type, and two gyrator types 
of washing machines, rinsed, and dried at temperatures ranging from 85® to 
120® F. 

The best results in laundering an all wool blanket were obtained by wadi- 
ing for 3 min. in neutral soapsuds, using the hand suction dasher or the low 
speed vacuum cup waging machine, rhising, and drying the fabric at room 
temperature. The greatest amount of shrinkage and destruction of the nap 
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resulted from excessive launderings in very hot water, with the application 
of friction. The durability and breaking strength of the blankets had been 
decreased in the process of napping to gain a high, thick, soft nap and to 
give the greatest heat-retaining property. The resulting fabric was not strong 
enough to withstand wear and laundering. 

HOME MAHAOEMEHT AND EaUIPMENT 

Household equipment [at the Bureau of Home Economics] (17. 8, Dept. 
Agr., Bur. Home Econ. Rpt., 19S6, pp, 11-13). —^This progress report of the Divi¬ 
sion of Household Equipment (B. S. R., 74, p. 732) includes data on fuel con¬ 
sumption and speed of cooking various foods both on the surface burners and in 
the oven of a well-insulated coal range of unusual construction, on oven temper¬ 
atures and speed of heating in the oven and on a surface burner of a low-cost 
gas range, and on no-load performance tests of kerosene-operated and ice-cooled 
refrigerators of the newer types. 

Better buymanship.—^No. 20, Home heating, P. E. Mohn (Chicago: House- 
hold Finance Corp., [1933), pp. 38, figs. 5). — A large amount of practical informa¬ 
tion, much of it of a technical character, is presented on home heating. This 
relates to fuels, fuel selection, reducing fuel costs by proper construction, and 
the selection and installation of heating plants. 

Vacuum cleaning, E. H. Roberts (Washington Sta, Bui, 336 (1936), pp. 24, 
figs. 2). —^Pour series of tests were made with nine electric vacuum cleaners on 
naturally soiled Axminster, Wilton, and velvet rugs, following practically the 
procedure described by Dilts (E. S. R., 72, p. 574). The cleaners were operated 
at a speed of approximately 1 ft. per second with the motor set at high speed. 
Weight determinations were made on the rugs, and the dirt collected in the 
bag was separated to determine the amount of nap removed. 

The three types of rugs were found to be very similar in cleaning character¬ 
istics. The vacuum cleaners using suction with motor-driven brush showed an 
average dirt removal of approximately 84 percent during the 2-min. test 
period, as compared with approximately 58 percent for the cleaners using straight 
suction. Eurther tests on the effect of time in cleaning also demonstrated that 
the weight of dirt removed in 2 min. by the action of the former cleaner was 
equal to the amount removed by the latter cleaner in 4 min. The percentage 
of nap removal varied with the individual cleaners and type of rug. Unsatis¬ 
factory results were obtained when the tests were repeated in several homes 
and the performance of the test cleaners compared with those of the house¬ 
wives' cleaners. The necessity of keeping the cleaner bag clean was not appre¬ 
ciated by most of the housewives. 

The author concludes that the wearing action of a vacuum cleaner on a rug 
is minor when compared with the wear of normal use, and that the clean¬ 
ness of the inner surface of the bag is one of the most important factors for 
effective vacuum cleaning. Also the time needed for efficient cleaning appears 
to be a better buying criterion than the price of the vacuum cleaner. 

MISCELLANEOUS 

Report of the Secretary of Agricnltore, 1936, H. A. Wallace (TJ. 8. Dept. 
Agr., Sec. Agr. Rpt, 1936, pp. 7V+lf5).—The principal findings in this report are 
noted elsewhere in this issue. 

Forty-eighth Annual Report [of Arkansas Station], 1936, C. O. Bbannbn 
®T Aifc {ArJcansas Sta. Bui. 337 (1936), pp. 73, figs. 2).—The experimental work 
not previously abstracted is for the most part noted elsewhere in this issue. 
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Forty-ninth Report of the Connecticut Agricultural Experiment Station, 
New Haven, for the year 1935, W. L. Siate et al. {Connecticut {New Huvenl 
8ta, Rpt. 1935, pp. [905], pis. 8, figs. 180). —In addition to the usual administra¬ 
tive data, this report contains reprints of Bulletins 377-389, noted previously or 
elsewhere in this issue, and of the following circulars: Nos. 107, Windsor-A, 
a New Sweet Pepper, by L. C. Curtis (pp. 1-7) ; 108, Connecticut Laws Con¬ 
cerning Plant Pests, Diseases of Bees, and Mosquito Elimination, by W. E. Brit¬ 
ton (pp. 9-16); 109, Control of the Mexican Bean Beetle in Connecticut, by N. 
Turner and R B. Friend (pp. 17-24) ,* 110, Requirements for Tree Workers in 
Connecticut (pp. 25-36); 111, Control of the White Apple Leafhopper, by P. 
Garman and J. F. Townsend (pp. 37-47); 112, Sweet Com Inbreds, by W. R. 
Singleton and D. F. Jones (pp. 49-58); 113, Lawn Management, by M. F. Mor¬ 
gan, E. M. Stoddard, and R. B. Friend (pp. 61-70); 114, Insecticides to Con¬ 
trol the European Corn Borer, by N. Turner (pp. 73-76); 115, Law and Regula¬ 
tions Concerning the Inspection and Shipment of Nursery Stock in Connecticut, 
by W. E. Britton (pp. 77-84); and 116, Regulations Concerning Transportation 
of Nursery Stock in the United States and Canada, compiled by W E. Britton 
(pp. 85-110). A tribute to the late Dr. L. B. Mendel (E. S. R, 74, p. 893) is 
also induded. 

Annual report of the director [of the Delaware Station] for the fiscal year 
ending June 30, 1935, C. A. McCue et al. (Delaware 8ta. Bui. 20S (1936), pp. 
42 ). —^The experimental work not previously referred to is for the most part noted 
elsewhere in this issue. 

Report of the Michigan Agricultural Experiment Station for the two years 
ended June 30, 1936, Y. R. Gabdneb (3Itch^‘gan 8ta. {BienJ Rpt. 19$5-S6, pp. 
61). —^The experimental work not previously reported is for the most part noted 
elsewhere in this issue. 

Work of the [Missouri] Agricultural Experiment Station, [1935], F. B. 
Mumfoed, S. B. Shieky, et al, (Missouri 8ta. Bui. 370 (1936), pp. 100, fig. 1 ).— 
The experimental work not previously abstracted is for the most part noted 
elsewhere in this issue. 

Service to Montana’s livestock industry: The Forty-second Annual Re¬ 
port of the Montana Agricultural Experiment Station, [1935], F. B. Lin- 
field (Montana 8ta. Rpt. 1935, pp. 60, figs. 22). —^In addition to the usual 
administrative data and a meteorological report for 1935 (pp. 54, 55), this 
report is devoted mainly to a discussion of the station work relating to livestock. 
The experimental work not previously referred to is for the most part noted 
elsewhere in this issue. 

Fifty-fifth Annual Report of the New York State Agricultural Experiment 
Station, [1936], U. P. Hedeick (New York State 8ta. Rpt. 1936, pp. 114)* —^The 
experimental work not previously referred to is for the most part noted 
elsewhere in tiiis issue. Meteorological records at the station, 1883 to 1933, 
inclusive, are appended (pp. 103-114). 
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Arizona University and Station.—Six greenhouse units, together with a 
head house, are being completed for the use of the various departments in 
the College of Agriculture. 

A. A. Nichol, assistant professor of range ecology and acting head of the 
department, has been granted a year’s leave of absence to accept a Eochy 
Mountain sheep fellowship provided by the National Association of Audubon 
Societies. 

Kansas Station.-—New appointments include the following assistants: J. C. 
Fi’azier in plant physiology to devote major attention to a study of the 
physiology of the bindweed plant, Dr. Balph M. Conrad in chemistry to study 
the proteins of the egg in cooperation with the department of poultry hus¬ 
bandry, and Catherine Mitchell in animal husbandry to assist with the com¬ 
pilation of records. 

lionisiana University and Station.—^Dr. A. H. Groth, assistant professor of 
physiology and assistant pathologist with the Colorado College and Station, 
has been apx)ointed assistant professor of animal pathology, effective February 
1. For the present he will devote his entire time to research, but beginning 
July 1 it will be about equally divided between research and teaching. 

Ulinnesota University and Station.—^A State potato improvement associa¬ 
tion has been formed with an initial membership of 120 and headquarters at 
University Farm. Its purpose is to improve the potato crop through the 
spread of information to growers, selection and breeding for increased yi^d 
and better quality, aiding in the testing, introduction, and distribution of new 
varieties, and serving as a clearing house for ideas on problems affecting the 
industry. 

Julius Bomness, since 1925 instructor and assistant professor of agricultural 
physics and assistant in the station, died January 22. He had given special 
attention to problems in rural electrification. 

Missouri Station .—A new greenhouse has been built as a Works Progress 
Administration project at a cost of $14,000. About 3,000 sq. ft. of space will 
thereby become available for investigations in plant pathology, plant physi¬ 
ology, and general botany. A two-story storage unit has also been built at 
a cost of $1,500, and will be used for the soils and crops departments. 

The station has been designated to receive the assets of a foundation re¬ 
cently establi^ed by J. 0. Penney, a native of Missouri. Under the pro- 
vi^ons, the Foremost Guernsey Association, Incorporated, has been endowed 
with approximately $300,000, in addition to 1,000 acres of land near Hopewell 
Junction, N. Y., 352 head of Guernseys, and buildings and equipment. The 
association is to engage in a long-range program of practical and scientific 
research intended to advance dairying practices and the development of 
Guernseys. Before or at the termination of a 60-year period, however, all 
assets will be turned over to the station. 

Nebraska University and Station.—^J. 0. Bussel resigned February 1 as 
professor of agronomy in charge of soil research in the station, but is con- 
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tinuing as assistant regional director for rural resettlement mtli the U. S. 
Resettlement Administration. 

North Dakota Station —^Dorothy G. Berrigan, assistant in home economics, 
resigned April 1. 

Pennsylvania College and Station.—^The buildings of the Regional Labora¬ 
tory for Pasture Research (B S. R., 75, p. 3) are nearing completion. It is 
planned to dedicate the laboratory May 4, when representati'ves of the Depart¬ 
ment and of the experiment stations of the Northeastern States will be present 
to discuss the future program. 

Research in the interest of the fruit growing industry has been given an 
impetus by an enlargement of the work of the Arendtsville Field Laboratory in 
Adams County. Harold J. Miller has been appointed plant pathologist; L. C. 
Marston, Jr., of the University of Tennessee, entomologist; and Charles O 
Dunbar of the Connecticut College, horticulturist. S. W. Frost, entomologist of 
the laboratory since its inception in 1918, has been transferred to State College. 

The first unit of a new greenhouse range to be used for research is under 
construction. 

A research forest of several thousand acres, 15 miles from the college, has 
been made ailable through the cooperation of the U. S. Resettlement Admin¬ 
istration A similar area adjacent to it has been provided for the Allegheny 
Forest Experiment Station. 

Dr. S. W. Fletcher has resigned as head of the department of horticulture 
to devote full time to his duties as director of research. Warren B. Mack, 
professor of vegetable gardening, has been appointed head of the department. 

Dr. J. E. Hunter, associate professor of agricultural and biological chemistry, 
has resigned to accept a commeidal position. Dr. R. H. Sudds, assistant pro¬ 
fessor of pomology, has resigned to become assistant professor of pomology in 
the West Virginia University. 

Edward S. Erb, associate professor in charge of agricultural analyses and 
meteorologist, died February 19 at the age of 59 years. A native of Pennsyl- 
^ania, he was graduated from the college in 1901, received the M. S. degree in 
3908, and has been associated with the chemical work since 1909. 

Puerto Rico College Station.—^Director F. A. L6pez Dominguez has been 
given leave of absence for a year to assist in the work of the Pueito Rico 
Rehabilitation Administration. Dr. Melville T. Cook, phytopathologist, has 
been appointed acting director from March B to June SO. 

Washington Station—Harley D. Jacquot, formerly assistant at the Adams 
Substation and more recently with the U. S. Resettlement Administration, has 
been appointed acting superintendent of the substation. 

Wisconsin University.—^The Alumni Research Foundation (E. S. R, C3, p. 
106) has appropriated funds aggregating $168,000 for the coming year to be 
used on both old and new research projects under the direction of faculty 
members. About 80 projects are now under way, selected and approved by 
the university research committee. The new allotment is an increase of 
$20,500, and is subdivided into $100,000 for grants-in-aid for equipment and 
maintenance for over 100 graduate research workers, $17,000 for faculty sum¬ 
mer vacation research, $20,000 for special feRowships and scholarships, $7,500 
for continuation of several post-doctorate fellowships, $10,500 as a printing fund 
under a university press to be establi^ed, and $8,000 for the continuation of 
work now under way on game management and land waste problems. 

Necrology.—^Dr, Oliver L. Fassig, wid^y known for his contributions to 
American climatology, died December 6, 1986, at the age of 76 years. A native 
of Ohio, he was graduated from the Ohio State University in 1882, and in 
1899 was the first to receive the Ph. D. degree in meteorology from the Johns 
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Hopkins University. He became associated with the Weather Bureau in 1883, 
working for many years in Puerto Rico, and had nearly completed an ^aborate 
monograph on the climate of that island. At the time of his retirement in 
1932, he was Chief of the Climatological Division of the Weather Bureau. 
He was a voluminous writer, one of his early contributions being an account 
of the 1896 convention of German experiment stations (E. S. B., 8, p. 447). 

Btarry N. Vinall, senior agronomist in the U. S. D. A. Bureau of Plant In¬ 
dustry, died February 22 at the age of 57 years. A native of Iowa, he was 
graduated from the Kansas College in 1903 and received the M. S. A. degree 
from Cornell University in 1912. He had been associated with the forage crops 
work of the Department since 1909, si)ecializing in pasture grasses and 
sorghums. 

George L. Bidwell, chemist in charge of the cereal section of the U. S. D. A. 
Food and Drug Administration, died February 22. Bom in New Hampshire 
in 1880, he was graduated from Tufts College in 1905 and served as instructor 
in Rhode Island College in 1906-7. He had been associated with the Depart¬ 
ment since 1906. He was active for many years in the Association of Official 
Agricultural Chemists and a member of the executive committee of the Associa¬ 
tion of American Feed Control Officials, Incorporated. 

New Journals .—The Palestine Journal of Botany and Horticultural Science 
is being published at approximately 4-mo. intervals at Behovoth, with W. Junk, 
Scheveningsche Weg 74, ’s Gravenhage (The Hague), as sole agent for foreign 
countries. The Initial number contains the following original articles: In 
English, The Present State of Botanical, Horticultural, and Sylvicultural Re¬ 
search in Palestine, With a Bibliography of Palestinian Botany (pp. 8-21), and 
Critical Remarks on the Value of Lloyd’s Alcohol Fixation Method for Meas¬ 
uring Stomatal Aperture (pp. 43-47), both by the editor, H. R. Oppenheimer; 
On thQ Influence of Various Liquid Fixatives on Stomatal Behaviour, by M. 
Nadel (pp. 2242); Cuscuta mmogyna Vahl., by E. Hareubeny (pp. 48-50); 
and I^e Application of Respiration Poisons in the Cure and Prophylactic 
Treatment of the Living Tree, by R. Falck (pp. 70-92); and, in German, Hugo 
de Vries as Plant Physiologist, by H. R. Oppenheimer (pp. 51-69). 

Annates Agricoles de VAfrique Occidentale is being published quarterly, with 
business offices at 11 Rue Victor-Cousin, Paris, and editorial headquarters at 
Bingerville. Ivory Coast, Africa. Its aim is to deal with questions pertaining 
to the agriculture, silviculture, animal husbandry, and economics of west 
Africa, which is said to be without a periodical ‘^exclusively devoted to agri¬ 
cultural questions.** In addition to brief notes and numerous abstracts, the 
initial number contains the following articles: The Principal Nematodes, Myr¬ 
iapods, and Insects Parasitic on Cultivated Coffee in French West Africa, by 
A. Mallamaire (pp. 145); The Fruit Problem in West Africa, by P. Mulheim 
(pp. 46-67) ; Volunteer Coffee in the “Eucoffeae” Section, by R. 1 ort§res 
(pp. 68-91); The Rust of Coffee in Cameroun (C!ameroons), by L. Roger 
(pp. 92-98); and The Spotting of Coffee Grains, by A. Fritz (pp. 99-109). 

Revista de Agricultura is being published monthly by the Provincial Govern¬ 
ment of Habana, Cuba. The initial number consists largely of brief articles 
contributed by members of the staff of the University of Habana and others 
on various phases of Cuban agriculture. 

Revista Algodoeira is being published monthly as the official organ of the 
Syndicate of Cotton Industries of Pernambuco, Brazil The initial number 
contains several articles dealing with the history and development of cotton 
growing in Brazil and related topics. 
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SOME RECENT DEVELOPMENTS IN DOCUMENTATION 

Documentation, according to the latest edition of Webster’s New 
International Dictionary, is the “act of furnishing with documents.” 
Of late the term has been applied with increasing frequency to the 
service of making available to would-be users copies of publications 
(or reproductions thereof) and other bibliograpliical material. In 
this latter sense, it has direct significance for research workers, 
educatoi's, and extension workers in agriculture and home economics, 
and at least two recent developments in the field are of considerable 
general interest. 

In this country the most important occurrence has been the organi¬ 
zation of American Documentation Institute, Inc. This institute, 
set up as a Delaware corporation for educational, literary, and scien¬ 
tific purposes, resulted from a meeting in Washington, D. C., on 
March 13, 1937, attended by representatives of national councils, 
societies, libraries, and other groups. Among its aims, as set fortli 
in the certificate of incorporation, are the following: “(a) To as¬ 
semble, classify, reproduce, and distribute documents of all soils in 
all fields of human activity; (&) to conduct, operate, and fiumish 
services for the collection, preparation, distribution, and sale of 
information, articles, monographs, refei'ences, bibliography, com¬ 
pilations, illustrations, and reviews to individuals, to newspapers, 
periodicals, journals, magazines,,to societies, libraries, educational 
institutions, archives, museums, research organizations, and to gov¬ 
ernments; (<?) to copy and duplicate by photography, micropho¬ 
tography, lithography, blueprinting, printing, mimeographing, and 
other processes of reproduction and to reproduce, project, and trans¬ 
mit by electrical, photoelectric, radio, television, and other means 
books, journals, manuscripts, illustrations, and other materials in 
libraries, institutions, organizations, business offices, archives, 
museums, laboratories, research centers; * * * (e) to sponsor 

instigate, and conduct developments of all phases of documentation 
and reproduction of research materials in the fields of the physical, 
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natu^I!|j 30 ci^, ecoAbiific, historical, and other sciences, the humani¬ 
ties, and the general sphere of libra-ries and information services; 
* * * (^) to cooperate with journals, libraries, institutions, 

societies in the reproduction, publishing, preservation, and distribu¬ 
tion of any documentaiy material, articles, manuscripts, and other 
written, illustrative, or photographic material.” 

The institute is thus very broadly chartered, but its immediate 
objective is “to develop and apply the new technic of micropho¬ 
tography to library, scholarly, scientific, and other material.” The 
formation of an organization for this purpose has been in contem¬ 
plation since the undertaking of documentation activities by a 
division of Science Service in 1935. Temporarily these activities 
have been implemented with grants from the Chemical Foundation 
and carried on with the cooperation of the TJ. S. Department of 
Agriculture Library, the Naval Medical School, the Bureau of the 
Census, the Works Progress Administration, the Library of Con¬ 
gress, and other agencies. The principal channel of operation has 
been through Bibliofilm Service, conducted by Science Service in 
cooperation with the Department of Agriculture Library, together 
with some auxiliary publication of material through microfilms in 
cooperation with leading scholarly and scientific journals. 

Bibliofilm service was instituted on an experimental basis by the 
Department of Agriculture Library late in 1934. It was hoped to 
decrease interlibrary loans of publications by supplying directly to 
individuals film copies of scientific articles and also to extend the 
use of the library to isolated workers. In the beginning satisfactory 
projectors for reading the films were not available at a reasonable 
price, but nevertheless a favorable response was made to the new 
venture. In the fiscal year 1935 1,078 film copies were supplied, 
and in 1936 2,206 film copies. 

On January 1, 1936, the business management of the service, the 
routine photography, and the experimentation in developing mecha¬ 
nism were taken over by Science Service under a cooperative agree¬ 
ment, the Library continuing to supply space, the publications to be 
filmed, and the bibliographical work connected with orders. Ulti¬ 
mately much success was obtained in devising microfilm viewers 
and other accessories. Both microfilm and photocopies for reading 
without optical aid were made available at nominal cost. 

A second function attempted by Science Service—that of ori^- 
nal issue, under what is termed auxiliary publication—^was in¬ 
tended, according to its sponsors, “to break the log jam that now 
dams scientific publication in many fields, making it possible to put 
into the realm of accessible scientific literature material of all sorts 
that can not now be printed because of economic factors.” Under its 
provisions, editors of participating journals or institutions deposit 
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typescripts of those papers or portions of papers they cannot publisli 
promptly or completely. Microphotographs are then made, from 
which copies can. be prepared as desired. Knowledge of tlie avail¬ 
ability of the document is obtained chiefly by abstracts or other no¬ 
tices in scientific journals. This service has been found to have spe¬ 
cial possibilities in connection with theses and dissertations for 
which a limited circulation is reasonably adequate. 

The documentation activities of Science Service are now to be 
transferred to the new institute. This is constituted as a distinct 
and independent entity, and its policies are still in the making. 
Presumably, however, the projects referred to will be maintained and 
developed, and additional ones of similar scope may be fostered as 
opportunity offers. If so, much useful service ^ould be forthcom¬ 
ing. Among the advantages which should result from a permanent 
and centralized agency are a more standardized procedure and an 
increased inter-institutional cooperation. 

Preparations are also being made for arousing interest and ren¬ 
dering assistance along much the same lines through a World Con¬ 
gress of Universal Documentation, projected ‘‘'to promote tlie collec¬ 
tive study and discussion of all questions relating to documenta¬ 
tion.” This Congress is to be held in Paris from August 16 to 21, 
1937, under the auspices of an International Committee of Docu¬ 
mentation. The American member of this committee is Mr. Watson 
Davis of Science Service. 

A prospectus of the Congress calls attention to the fact, probably 
little known in tliis coimtry, that an International Institute of Docu¬ 
mentation has ah-eady been in existence for 40 years. Such agencies 
as the International Federation of Librarians Associations, the In¬ 
ternational Labour Office, the lutei'national Institute of Agriculture, 
and the International Office of Cliemi&try have also been giving it 
considerable attention. Nevertheless, as the prospectus states, “co¬ 
ordination, cooperation, joint and unified proceedings are still slow, 
whereas research workers demand the maximum efficiency in whaf 
is to be used by all as an intellectual tool.” If the Congress is suc¬ 
cessful in bringing together representatives of the many interests 
which might benefit from an international organization of docu¬ 
mentation—authors, societies, institutions, publishers, book sellers, 
libraries, and individual users—an interchange of views may result 
which can hardly fail to be stimulating as well as informative. 



RECENT WORK IN AGRICULTURAL SCIENCE 


AaSICTTITITIL&I AND BIOLOaiCAL CHEMISTBY 

[Technological chemistry and bacteriology at the CaUfornia Station] 
{California Sta. IBien.J Rpt. 19S5-S6, pp. ).—This report touches briefly 

upon the processing of fruit, fruit juices, grape varieties for high-guality -wines, 
refrigeration of wine, wine spoilage, important factors in wine making, utiliz¬ 
ing winery wastes, olive processing, freezing storage of vegetables, and 
beeswax. 

[Chemical studies by the Hawaii Station] {Hawaii Sta. Rpt. 1936, pp. 
50-55, 57, 58, fig. 1 ).—^These are described under the headings the sterols of 
tropical oils, by L. N. Bilger; iodine content of Hawaiian soils and rocks, by 
E. M. Bilger; and taro processing, by G. J. Iiey, J. H. Payne, and [G. H.] 
Akan. 

Quantitative investigations of amino acids and peptides, 1, H, M. S. 
Dunn and A. Loshakoit {Jour. Biol. Chem., 113 {1936), Nos. 2, pp. 359-369, 
fig. 1; 3, pp. 691-694 ).—^These contributions are from the University of California 
at Los Angeles. 

I. Quarantine formal titration .—The precision attainable in the analysis 
of amino acids and peptides was found to be ±0.1 percent. The method was 
found to have an inherent accuracy of ±0.1 percent. The probable effects of 
different types of impurities on the accuracy of the method are discussed. 

The gain in accuracy over that attainable by procedures hitherto available is 
indicated in the statement that, in what the authors found to be one of +he 
most satisfactory of the indicator titration methods, “under optimum condi¬ 
tions of indicator color and acetone concentration the average experimental 
error was approximately 0.5 percent.” 

II. Apparent acid dissociation constants in aqueous formaldehyde solution .— 
The apparent acid diswoeiation constants of a series of amino acids and pep¬ 
tides were determined for the following amino acids in 9 percent formalde¬ 
hyde: dZ-alanine, glycine, d?-norleueine, ^/-phenylalanine, d/-serine, and dh 
valine. Like data for seven dipeptides and one tripeptide were also obtained. 

The isolation of a fourth crystallizable jack bean globulin through the 
digestion of canavalin with trypsin, J. B. Sumneb and S. E. Howetcl {Jour. 
Biol. Chem., 113 {1936), No. 3, pp. 607-610, figs. 2 ).—^Though they had been able 
to obtain three jackbean globulins (concanavalin A, concanavalin B, and an 
urease) in a crystalline condition, the authors of this contribution from 
Cornell University had not obtained unaltered canavalin in a crystalline form 
when crystals of a globulin previously unknown were found to have been 
deposited from a canavalin preparation contaminated by bacteria. They, 
discovered, however, that ‘*i£ one adds 1 volume of 1 percent Fairchild’s trypsin 
to 1 volume of 6 percent canavalin at pH 6.5 and maintains the solution at 
37® [C.], crystals of the new globulin will begin to separate out after 1 or 2 
hours. After incubation overnight the process will be finished. The yield of 
crystals is increased by cooling the warm solution. . . . 
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“The material gives a strong test for nnoxidized snlfnr and for tyrosine 
but gives no Hopkins and Cole test, whereas the original canavalin contains 
0.2 percent tryptophan. Carbohydrate is absent. The isoelectric point of the 
crystals in O.i n acetate buffer is at pH 4.8, as determined by cataphoresis. 
The globulin is denatured incompletely by boiling, or by contact with 0.1 n 
sodium hydroxide. It is resistant to 0.1 n hydrochloric acid. It is hardly 
affected by incubation overnight at 37® with either pepsin or trypsin. 

“The most interesting property of the new globulin is its solubility in dis¬ 
tilled water at pH 6 5 and its insolubility in 0 2 to 1 percent sodium chloride. 
If one dialyzes the globulin until it is salt free, the crystals slowly dissolve. 
The solution thus formed will give a crystalline precipitate if one adds a small 
amount of sodium chloride or calcium chloride solution. Upon adding an 
excess of 5 percent salt solution the crystals dissolve. The globulin behaves in 
a similar manner on the acid side of the isoelectric point but not at the iso¬ 
electric point itself. 

“It is not yet possible to say whether the new globulin exists as such in 
the canavalin fraction or whether it is formed de novo by the proteolysis 
of canavalin. It would appear reasonable that the action of trypsin is to 
digest away some pi*otoiu which prevents the new globulin from crystallizing.” 

The influence of method of preparation and of cations on the isoelectric 
point of ovalbumin, E. II. B. Smith {Jour. Biol. CJiem, 113 (1986), No. 8, pp. 
J73-J78, jfiffs. 2 ).—^According to the author, the nature of the crystallizing salt 
used in the preparation of egg albumin shows very little or no effect on the 
isoelectric point of the protein; the pH of the isoelectric point is linearly related 
to the ionic strength; tlic influence of each cation is roughly i)roportional to 
its valence, but each ion has a specific effect; and extrapolation to 0 ionic 
strength of the apparent values for the Isoelectric point of ovalbumin, cata- 
phoretically determined, in acetate buffers of a number of cations, gives an 
isoelectric point of pH 4.8Cii:0.02. 

An immimological study of the reduction of disulfide groups in proteins, 
D. Blxjmenthai. (Jour. Biol. Chern., 113 (1936), No. 2, pp 433-437 )-—^The author 
investigated the immunological effect of reduction and regeneration of disulfide 
groups. Horse serum albumin was chosen for this purpose because of its high 
content of cystine, none of which exists in the sulfhydryl form, and because 
some of its immunological relations have been worked out on a quantitative 
basis. Similar experiments were carried out with crystallized egg albumin. 
“This protein, in contrast to serum albumin, gives practically no color on 
treatment with cyanide and nitroprusside, and tlicrefore appears to be incapable 
of yielding normally functioning sulfhydryl groups.” 

The reduced serxiui albumin was obtained by treating a solution of crystalline 
sermn albumin with thioglycolic acid at pH 8, Crystalline egg albumin was 
treated wdlh a 300-fold excess of cysteine at pH 8 in the presence of a trace of 
ferric chloride. Reoxidation was effected in both cases by means of hydrogen 
peroxide. 

In the case of the serum albumin “the effect upon the precipitin reaction 
of reduction and reoxidation reveals itself in two distinct ways. Firstly, the 
absolute amount of nitrogen precipitated is definitely less in the cross reaction 
than in the homologous precix)itin determination. It may be pointed out that 
qualitative precipitin tests would scarcely have yielded this information. 
Secondly, the usual inhibition of precipitation by excess of test antigen is not 
found; on the contrary, there is a slight but steady increase of precipitate as 
the excess of antigen is increased.” No notable differences in immunological 
behavior between tlie native, “reduced”, and “rcoxidized” forms of egg albumin 
could be detected. “With egg albxunin, the failure of treatment with cysteine to 
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induce immunological differences correlates with the failure of the cyanide- 
nitroprusside test for sulfhydryl; on the other hand, the difference observed 
with heat-denatured egg preparations correlates with the appearance of 
sulfhydryl groups on coagulation by heat” 

“These results indicate either that the S—S and —SH groups may be 
among the specific chemical groups involved in antigen-antibody combination, 
or that the reduction of the S—S linkage may split the antigen molecule into 
units which are too small to give the same immunological response as the 
original protein.” 

liactoflavin, a possible contaminant of vitamin-free diets, G. G. Sxtfplee, 
G. B. Flanigan, Z. M. Hanvobd, and S. Ansbachjse (Jour. Biol. Chem., IIS (1936), 
No, S, pp. 787-752, pi, f).—The authors express the b^ief that lactoflavin “is a 
contaminant of crude or commercial caseins and even of certain ‘purified 
vitamin-free caseins.’ Extraction of dry commercial caseins with weak acetic 
acid and alcohol for extended periods fails to eliminate all of the contaminating 
lactoflavin. Its presence in the ‘purified’ product may be readily revealed by 
examination in ‘black light* under proper conditions. 

“A process of preparing vitamin-free casein, mvolvuig a six-step elution 
treatment with weak sodium chloride solution at the isoelectric point of the 
casein, results in a product entirely free from lactoflavin.” 

The r^tive lactoflavin contents of various caseins and water-soluble vitamin 
concentrates were correlated with their growth-promoting properties. 

The hydrolysis of starch by hydrogen peroxide and ferrous sulfate, 
W. R. Bbown (Jour, Biol, Chem., 113 (1936), No. 2, pp. 4^7-425).—It has been 
found that the action of hydrogen peroxide and ferrous sulfate upon starch is 
a hydrolysis, producing, in the course of the reaction dextrins, sugars of high 
molecular weight, and simple sugars. “The reaction is analogous to that 
produced by amylase, differing only in the fact that the simple sugars pro¬ 
duced are further hydrolyzed and oxidized to acids and aldehydes. The 
reaction appears to be a true catalysis, the iron acting to transfer energy 
from the x>6roxide break-down to the starch molecule, thus raising the energy 
level of the starch and causing it to be reactive.” 

Technical aspects of emulsions (London: A. Harvey, 1935, pp. 151+150, 
figs, [2J]).—Several of the following chapters bear more or less directly upon 
phases of agricultural technology: 

Foreword, by F, G. Donnan; On the Mechanism of Emulsification, by H. 
Preundlich; The Use of Highly Dispersed Emulsions in the Treatment of 
Toxaemic Conditions, by V. G. Walsh and A. 0. Frazer; Emulsions in the 
Patent Literature, by W, Clayton; The Design of Emulsifying Machines, by 
R. I. Johnson; Effect of the Mode of Preparation on the Dispersion of Soap- 
Stabilised Emulsions, by B. Dorey; Problems Connected With the Preparation 
and Application of Emulsions Used in Agricultural Spraying, by R. M. Wood¬ 
man; Some Observations on a Typical Pood Emulsion, by J. W. Corran; 
Emulsions and Emulsification in the Wool Textile Industry, by J. B. Speak- 
man and N. H. Chamberlain; The Stability of Emulsions in Thin Films, by 
L. A. Jordan; Emulsions in the Leather Industry, by W. R. Atkin and F C. 
Thompson; Rubber Latex, by H. P. and W. H. Stevens; and Some Physical 
Properties of Dispersions of Asphaltic Bitumen, by L. G. Gabriel. 

The chemistry of the hormones, B. Hasbow and C. P. SunEsawiN (BaItU 
more: Williams d wmdns Co,, 1934, pp. VII+227) .^he authors give it as thdr 
purpose to produce “a practical book—a book of use to the laboratory worker 
who wi^es to prepare active hormone fractions, or to isolate a chemically 
pure hormone; and of use to the student who wants a connected account 
dealing with the chemical characteristics of the hormones, insofar as they 
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are Iinowii at present.*’ The chapter headings are the thyroid hormone, the 
parathyroid hormone, insulin, the pituitary hormones, the adrenal hormones, 
the male hormone, the female hormones, secretin, and plant hormones. The 
book contains also an index of authors and a subject index. 

The preparation of a concentrate of vitamins Bi and Bs from brewers’ 
yeast, M. I. Smith and A. Seidell {Pul). Health Rpts. [XJ. fif.], 51 {19B6), Ho. 22, 
pp. 685’-688). —^In continuation of attempts to concentrate and isolate antineu- 
ritic vitamin Bi (E. S. R., 71, p. 208), a method has been developed for the 
farther concentration of both vitamin Bi and Bs fractions in the extract de¬ 
rived by luting the vitamins from the fuller’s earth adsorbate. The new 
concentrates are considered of special value in nutritional investigations re¬ 
quiring rigorous control of the nitrogenous constituents of the synthetic diet, 
for they contain practically the same amount of nitrogen as in dried brewers* 
yeast with a vitamin Bi potency of from 60 to 500 and a Bs potency of from 
70 to 175 times that of dried yeast. 

In the method as described the active material was extracted from the 
fuller’s earth adsorbate by suspending the adsorbate in water, adding sodium 
hydroxide to bring the solution to about 0.4 n, agitating, and acidifying to 
pH 4.5. The aqueous solution was concentrated by vacuum distillation, the 
brown precipitate formed containing most of the vitamin Bs and much of the 
vitamin Bi. This was further purified by extraction with alkaline methyl 
alcohol in which the greater part of the inert material was insoluble. In 
determining the activity of the concentrates for vitamins Bi and Bs, the tests 
for Bi were based on determinations of the minimum amount of concentrate 
required to bring about a remission in polyneuritic rats. The Bs activity was 
measured in terms of weight increment per day when fed for a period of 10 
days to rats on a basal diet adequately supplemented with intravenous 
injections of the crystalline antineuritic vitamin. 

The purified preparation contained from 2,000 to 2,500 international units of 
vitamin Bi per gram and from 325 to 875 Bs units per gram, as compared 
with 6 units of vitamin Bs contained in 1 g of dried brewers’ yeast In a 
series of exi)criments, rats having dermatitis produced by existing on a diet 
devoid of tlie vitamin B complex and supplemented with crystalline vitamin 
Bi were cured by administration of this preparation. 

Predipitatioii and color reaction for ascorbic acid: Specificity of acidi¬ 
fied sodium selenite solution, V. B. Levine (Soo. Expt. Biol, and Med. Proc., 
35 {1936), JSfo. 3, pp. 231-235). —^Reducing tests are reported for certain com¬ 
pounds of selenium with ascorbic acid and other organic compounds of biologi¬ 
cal significance which have reducing properties. 

Ascorbic acid was found to differ from all of the other substances tested by 
having the specific proi)erty of reducing an acidified sodium selenite reagent 
in the cold, with the formation of a brick-red color characteristic of free 
selenium. This color is also imparted in the cold to plant and animal tissues 
containing ascorbic acid when they are sprinkled with an acidified selenite 
reagent prepared by adding 1 part of concentrated hydrocliloric add to 5 
parts of a 2-percent selenite solution. 

The constitution of calciferol (vitamin-D) : A review and a suggestion, 
O. Rosenheim and H. Ring {Jour. 8oc. CJiem. Indus., (Them, and Indus., 
54 . {1935), No. 30, pp. 699-701).—The authors discuss the bases of probability of 
various proposed formulas, concluding that “the assumption of the presence 
in calciferol of a tricyclic ring system, embodying a combination of a IG-, 6-, 
and 5-membered ring, to which is joined a 9-membcred side chain, offers such 
a unique and specific arrangement of carbon atoms that it would not be sur¬ 
prising to find it associated with the equally specific antirachitic activity of 
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calciferol. The formulas based on this ring system are in agreement with 
the results of unimolecular surface film measurements and fulfill the demands 
of X-ray crystallography, a point in their favor without necessarily proving 
their correctness.” 

The molecular shape of calciferol and related substances, J. D. Bernal 
and D. Crowfoot {Jour, Soc. Chem. Indus., Cliem. and Indus., 54 {19S5), No. 30, 
pp. Wl, 102). —^The authors compare the formulas suggested in the preceding 
pai)er (above noted) from a eryst«Tllographic viewpoint. The new suggestions 
“do not eonfiict with the X-ray evidence”, whereas certain previously proposed 
formulas do show such a discrepancy. 

“The new suggestions plainly call for a much more thorough crystallo¬ 
graphic examination of calciferol itself and its related compounds, particu¬ 
larly pyrocalciferol, isopyrocalciferol, and the two dihydrocalciferols. With 
such complicated compounds the X-ray method does not lead directly to a 
formula, but once there are definite formulas to choose from it may usefully 
serve to discriminate between them.” 

On the mechanism of lysozyme action, K. Meyer. J. W. Palmer, B. Thomp¬ 
son, and D. Khorazo {Jour. Biol. Client., 113 {1936), No. 2, pp. 4^9-486). —From 
this study of the lytic action of lysozyme on susceptible bacteria the authot's 
conclude that “lysis cannot be explained on a physical basis; e. g., lowering 
of surface tension. Lysozyme has no protease, hiuase, amylase, lipase, or 
phosphatase activity. It liberates reducing sugar from mucoids or pol.vj*acchar- 
ides of the susceptible Sarcinae and from a mucoid fraction of egg white. 
The type of linkage attacked is not known.” 

Retarding rancidity, W. L. Morgan {Indus, and Engin. Chem., 27 {1935), 
No. 11, pp. 1287-1290, fig^> 8)-—“Blue and invisible ultraviolet light materially 
accelerates the development of rancidity in such materials as potato chips, 
crackers, cakes, butter, candies, nuts, and soaps, whereas other visible light 
such as red and yellow has little effect. Consequently rancidity-retarding 
wrappers may be of any visible color except blue. Highly protective yellow 
transparent cellulose films have been developed and utilized for food pack¬ 
aging.” 

Second report on the corrosion of the tinplate container by food prod¬ 
ucts, T. N. Morris and J. M. Bryan {[Ct. Brit.l Dept. Sci. and Indus. Res., 
Food Invest., Spec. Rpt., 44 {1936), pp. VI-j-54, fivs. 33). —^Extending the findings 
of a report already noted (E. S. R., 68, p. 296), the authors present their more 
recent results in five chapters dealing, respectively, with the corrosion of tin, 
the corrosion of mild steel, the tin-iron couple and tin plate, discoloration oC 
canned fruits, and miscellaneous points of technic. 

“It is suggested that in all probability the corrosion of cans by foodstuffs 
will eventually be overcome by improvements in lacquers and methods of 
lacquering. Failing such a development, relief must be sought through 
improvements in the tin coating, improvements in the steel base, the cool 
storage of canned goods, and the application of knowledge concerning the corro¬ 
sion of tin plate.” 

Methods of effecting such improvements are discussed, and experiments that 
throw further light on the factors affecting the formation of hydrogen swells 
and perforations and the discoloration of canned fruits are described. 

Treating fruits and nuts in atmospheres containing ethylene, E. M. 
Chace and D. G. Sorbet {Food Indus., 8 {1936), No. 6, pp. 292-294, figs. 4). —On 
the basis both of experiments conducted by the U. S. D. A. Bureau of Chem¬ 
istry and Soils and of their experience with the ethylene treatment, the 
authors find, with respect to temperature, that the best results have been 
obtained between 70® and 80® F., the process being slow below 60® and the 



1937] 


AGKEOTJLTURAL AND BIOLOGICAL CHEMISTRY 


745 


results the poorest when the temperature exceeds 90". The humidity, at 
least in the case of the citrus fruit treatment, should ajjparently be about 90 
percent. Ethylene concentrations of the order of 1 part to 2 parts per 10,000 
have proved effective. Carbon dioxide concentrations of 1 percent have been 
found to rt^tard the coloring process, and, in the case of oranges, 2 percent 
has proved harmful. In view of this fact, and the greatly increased respira¬ 
tion observed (“with citrus fruits . . . sometimes as much as 200 percent”), 
frequent and effective ventilation is thought advisable. A final section on 
the “nature of the reaction” notes that the reaction “is apparently closely 
connected with enzyme activity, but whether this is due merely to a change 
in the permeability of the cell wall or to some catalytic effect on the enzyme 
is not known. In some ways ethylene acts very much like a lAant hormone 
or auxin. It is now well established that it is a natural constituent of the 
respiratory gases of fruits in storage and is given off by fruits and vegetables 
generally when they are injured.” It is emphasized that “as far as we have 
been able to discover, the ethylene treatment bi*ings about no changes which 
do not occur naturally in the fruits. It merely speeds up natural reactions. 

“Whether the reactions taking place naturally are activated by the ethylene 
normally present in the fruits caimot be said at present. The fact that ethylene 
is present and apparently takes part in the normal functions of plants, 
and that no reactions not common to natural ripening have been found, should 
go a long way in answering criticisms on the use of this gas in coloring.” 

Apple thinnings as source of pectin, Z. 1. Kebtesz {Farm Res. [New York 
State Sta.}, 3 {193t), No. 2, pp. 6, II, IJ).—“Approximately 1 lb. of concentrated 
pectin sirup can be obtained from 5 lb. of thinnings. Even when allowance is 
made for all the expense involved, the cost of the pectin extract from apple 
thinnings should not excetMl ono-fourth the <*ost of commercial pectin extracts 
on the market. The use of thinnings thus may result in considerable saving, 
especially w'here large quantities of jams and jellies are made.” 

Hot-water extraction and a method of extracting with cold 0.5 percent hydro¬ 
chloric acid are both described, as is also the concentration of the extract. 

Manufacture of champagne and sparkling Burgundy, F. M. Champiin, 
H. E. Gobesline, and D. E. Tbessleb {Indus, and Engin. CJiem., 27 {1935), No. 11, 
pp. 1240-12iS, figs. 6). —The authors discuss the essential features of the cham¬ 
pagne-making process as carried out wdth American wines, in a joint contribu¬ 
tion from the Now York State Exiierimont Station, the U. S. D. A. Bureau of 
Chemistry and Soils, and a New York State commercial winery. 

Precipitation rate of cream of tartar from wine, G. L. hlABSH and M. A. 
JoSLYN {Indus, and Bngin. Cliem., 27 {1935), No. 11, pp. 1252-1257, figs. 8 ).— 
Experiments reported from the California Experiment Station show that the 
precipitation of cream of tartar from new wines is hastened by cold storage, 
the rate of precipitation depending on the storage temperature and on the 
type of wine. The rate is more rapid during freezing storage than in cold 
storage. The actual amount of cream of tartar to be removed from vrtne for 
stabilization cannot be predicted from tlie data available since so many factors 
determine the actual solubility of cream of tartar in wine. 

Pasteurization of New York State wines, C. S. Pederson, H. E. Gobesiane, 
and E. A. Beavens {Indus, and Engin. Chem., 27 {1935), No. 11, pp. 1257-1265, 
figs. 8).—The New York State Experiment Station, cooperating with the 
U. S. D. A. Bureau of Chemistry and Soils, has shown that New York State 
dry and sweet wines of low alcohol content can be stabilized effectively by 
pasteurizing at 130" F. for 20 min. and that this pasteurization can be 
carried out, under suitable control, in bulk, in closed bottles, or in open bottles. 
“The micro-organisms which occasionally survive the pasteurization at this 
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temperature are not of the spoilage type and apparently have but little 
significance.” 

Experimental malting: Design and operating of laboratory malting 
equipment, J. A. Sheelewbergbb and O. H. Bailey (Brewers Tech. Rev., 11 
(19$6), Ko. 1, pp. S-5, Ms. 4).—The authors describe a relatively small and 
inexpensive set-up designed at the Minnesota Experiment Station for experi¬ 
mental and testing use in the laboratory. The equipment is electrically op¬ 
erated and provides for steeping, germinating, and drying. The malting pro¬ 
cedure, adapted for use with apparatus of this size, is described. 

Chemistry of slash-pine (Finns caribaea, Morelet).—^n, Fats, waxes, 
and resins of the growing tips, J. A. Hall and O. Gisvold (Jour. Biol. Cliem., 
113 (1936), No. 2, pp. 487-456).—Extending their earlier work (E. S. B., 75, p. 4) 
on the components of the phloem of the same species, the authors report upon 
an investigation in which a light petroleum (boiling point from 60® to 70® 
0.) extract of the young growing tips of P. caribaea yielded the following sub¬ 
stances : Paraffins of the Cff-C 9 range, a trace of a-pinene, melissic acid, molissyl 
alcohol, «-nonacosan-10-ol, a sitosterol and a sitosterolin, palmitic and be- 
henic acids, oily acids apparently consisting of oleic and linolcic acids, and 
abietie acid. 

Lignin in Douglas fir, A. J. Bailey (Indus, and Engin. Chem., Analyt. Ed., 
8 (1936), No. 1, pp. 52-55, Ms. 2). —The author of this contribution from the 
University of Washington notes that ”the middle lamella has been subjected 
to extensive research, yet our knowledge of its structure and composition is 
far from complete.” By means of a micromanipulator operated under a mag¬ 
nification of 100 diameters he was able to obtain samples of the isolated middle 
lamella sufficient for analysis by a micromethod. The lignin content of a single 
sample weighing 0.521 mg was found to be 71.38 percent. “Samples of wood 
rays, springwood, and summerwood weighing approximately 3 mg gave values 
of 41.09j 35.24, and 31.56 percent, respectively, all values being based upon 
the original oven-dry weight of the isolated material.” 

An electrically heated melting point apparatus, E. Dowzaud and M. J. 
Russo (Indus, and Engin. Chem., Analyt. Ed., 8 (1936), No. 1, pp. 74, 75, Ms. 2 ).— 
A Pyrex tube SO by 180 mm is set concentrically through an asbestos cover 
into a battery jar and is heated by five turns of thin, narrow Nichrome rib¬ 
bon serving as an electrical resistance unit. A Pyrex test tube concentrically 
set through the asbestos cover of the larger Pyrex tube carries the melting 
pomt thermometer, another thermometer is set midway between the test tube 
and the wall of the larger Pyrex tube, and the whole is placed upon a base 
containing an adjustable *‘radiostat” and an ammeter in series with the heating 
dement A drawing and a photograph illustrate the device, for which the 
necessary constructional directions are given. 

The apparatus “is suitable for the determination of melting points up to 
about 310® C., with a reproducibility of within 0.5®.” 

A precision pycnometer for liquids, S. T. Yustbr and L. H. Eeybrson 
(Indus, and Engin. Chem., Analyt. Ed., 8 (1936), No. 1, pp. 61, 62, M- 1).—In an 
investigation at the University of Minnesota, in which numerous determina¬ 
tions for the measurement of very slight differences in density were made, 
“several common types of laboratory pycnometers were tried, but the results 
were not very satisfactory. The chief faults found were difficulty of ther- 
mostating both the liquid and container, evaporation losses at ground-glass 
joints, loss of liquid during filling (very important in handling expensive 
liquids), and difficulty of determining the density at some definite temperature.” 

An apparatus obviating the difficulties named is described and illustrated 
by a drawing, and its manipulation is detailed. 
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Self-sealing vessels for storage of solutions used in the Van Slyke gaso- 
metric methods, F. E. Holmes {Jour. Biol. Chem., IIS {19S6), No. 2, pp. 411- 
415, fig. !)•—two types of vessels described were designed to eliminate the 
glass stopcock in the alkaline stream of the vessel used by Van Slyke, Page, 
and Kirk (E. S. B., 71, p, 587) and the modified Hempel pipette of Van Slyke 
and at the same time automatically to provide a mercury seal for the tip of 
the delivery tube of the simple soda-lime tube of Van Slyke and of its modified 
forms. “They are especially convenient for those methods in which the solu¬ 
tion is passed through a mercury seal in the cup of the Van Slyke pipette and 
its volume measured in the chamber, for example, for the storing and trans¬ 
ferring of 0.5 N NaOH in the carbon combustion method of Van Slyke, Page, 
and Kirk,” 

The author describes and illustrates by means of drawings two forms of the 
apparatus which he has found to give excellent results and a third form which 
he describes as “a simpler but less satisfactory alternative form” of the first 
type. 

As an illustration of the protection against contamination by carbon dioxide, 
it is noted that “a strongly alkaline phosphate solution has been stored for 
nearly 2 yr. without producing any change in the blank in the method in 
which it is used.” 

A sensitive check valve, E. L. Gbeen (Indus, and Engin. Chem., Analyt. Ed., 
8 (1936), No. 1, p. 40, fig. 1). —^The apparatus described was devised at the U. S. 
D. A. Bureau of Plant Industry to prevent solutions under treatment with 
hydrogen sulfide from being drawn back into the gas-purifying train when 
the gas stream is accidentally interrupted. Water through which the gas must 
pass is made to float a valve-closing part up against its valve seat, so that a 
slight but definitely positive gas pressure is necessary to keep the valve open 
and a zero or negative pressure closes it at once. The parts are two simply 
blown glass ijieces with an outer jacket consisting of a test tube and two-hole 
stopper. A drawing shows the construction of the device. 

A differential refractometer, D. Bau and W. E. Boseveaee (Indus, and 
Engin. Cliom., Analyt. Ed., 8 (1986), No. 1, pp. 72, 78, figs. 8). —^The instrument 
described was designed at the University of Wisconsin “to be a rapid and 
reliable instrument for determining concentrations of solutions too dilute to 
permit the use of the Pulfrich or immersion refractometers. It makes use of 
the bending of a ray of light when passed through a rectangular cell con¬ 
taining a triangular compartment, the former being filled with pure solvent 
and the latter with solution.” As compared with other instruments of some¬ 
what similar optical principle, the new design “is much more practical because 
of the new method of observing and measuring the deflection and of determining 
the zero reading.” 

Olficial and tentative methods of analysis of the Association of Official 
Agricultural Chemists, compiled by E. M. Bailey et al. (Washington, D. €.: 
Assoo. Off. Agr. Chem., 1985, 4. ed., {rev.l, PP. 1X1X1+710, figs. 52).—This is a 
revised and somewhat enlarged edition of this standard work (E. S. B., 55, 
p. 11). Important additions include, in the chapter on soils, a method for 
the determination of selenium and a method for evaluating fertilizers with 
respect to their acid-forming or nonacid-forming properties; in the chapter on 
insecticides and fungicides, a method for determining the phenol coefficient; 
in the chapter on plants, a method for estimating lignin; and, under the head 
of grain and stock feeds, a vitamin D assay by preventive biological test 

StandUirdi iodine solutions, A. H. Scott (Jour. Biol. Chem., 118 (1986), No. 2, 
pp. 511-513). —^Using a standard arsenious acid which was repeatedly chedked 
and did not change during the period of its use, the author found that when 
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0.1 N iodine in 0.12 m potassium iodide is diluted with distilled water and 
titrated immediately without further addition of potassium iodide there is a 
loss in equivalence. 

A small quantity of iodine was dissolved in water without any potassium 
iodide. This solution was then used to titrate a dilute solution of arsenious 
acid (0.0001 n), with starch as the indicator. At the end point potassium 
iodide was added to make about a 5 percent concentration (0.3 m). The 
solution then became an intense blue. The additional amount of iodine made 
available for titration by the addition of the potassium iodide was determined 
in a second titration with 0.0(X)1 n arsenious acid. The results of such titra¬ 
tions of several dilutions of the original iodine solution showed clearly that a 
much closer approach to equivalence was secured by adding potassium iodide 
to the iodine solution in each case in a quantity sufficient to bring the concen¬ 
tration of the salt to 0.3 m. “In addition there must be a final concentration 
in the titration of 0.3 m KI.” Iodine solutions containing potassium iodide 
in the concentration si)ocified were stable throughout several months. Atten¬ 
tion is called, however, to the facts that potassium iodide may contain some 
free iodine, and that in any case, its solutions liberate free iodine, especially 
when they are exposed to light. “It is essential, therefore, that the KI solu¬ 
tion be made up just before use.” 

A method of analysis for flnoride, W. M. Hoskins and O. A. Feebis (Indus, 
and Engin. Client,, Amlyt, Ed,, 8 (19S6), No, 1, pp, 6-9), —In a contribution from 
the California Experiment Station the authors report a study of the estima¬ 
tion of fluoride by titration with standard thorium solution in the presence 
of sodium alizarin sulfonate as indicator. “The most favorable procedure 
includes the use of the indicator at a concentration of 4X10^ percent, in 
a total volume of 50 cc, titration to match a blank in which the end point is 
taken at a very light-pink shade, and careful regulation of the pH in both 
blank and sample, the most favorable pH being 3.5. This latter condition is 
readily met by the use of the buffer system of sodium hydroxide and chloro- 
acetic acid at a ratio of 0.5 and total concentration of 0.02 u. The dissociation 
constant of chloroacetic acid in 50 percent commercial alcohol has been found 
to be 2.8Xl(r*. Sodium alizarin sulfonate in this alcoholic solution acts as an 
indicator for H ion over the pH range 4.8 to 7.2 instead of 3.7 to 5.2 as in water. 
In a volume of 50 cc an average accuracy of 99 percent has been secured with 
known amounts of fluoride ranging from 577 to 7607 of fluorine. With 50-cc 
volumes approximately the same accuracy is possible with 67 to 9 O 7 of 
fluorine.” 

Data indicating the concentrations at which several interfering ions have 
an effect are given. The most serious of these interferences were those caused 
by sulfate, arsenate, and phosphate, “which fortunately are left behind when 
the fluoride is distilled as hydrofluosilicic acid. Sulfuric acid is entirely suit¬ 
able for the distillation, and a volume of 200 cc distilled at 140“ O. accounts 
for all but a trace of the fluoride. In the ashing of fruit samples containing 
fluoride for distillation it is very imjwrtant not to allow the temperature to 
reach above 800“, for loss is then excessive. Allowance must be made for 
the fluoride contained in the lime which is added to the sample before ashing. 
Recovery of fluoride added to apple pulp was 97.3 percent under the most 
favorable conditions.” 

A source of loss of ammonia in Kjeldahl distillations, H. S. TVfTTT.inR 
(Indus, and Engin. Chem., AnaJyt, Ed,, 8 (1936), No. 1, pp. 50, 51).—The author 
finds that there is a loss of ammonia by the usual Kjeldahl distillation pro¬ 
cedure due to the fact that some ammonia during the first few minutes of 
distillation is diluted with air to such an extent that part of it escapes absorp- 
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tion by the standard sulfuric acid through which it passes. The average loss 
of nitrogen resulting from 47 determinations with ammonium chloride solution 
was shown to be 1.26 percent, the average deviation being ±1.24 percent. 

“The usual Kjeldahl procedure has been improved by the use of a delivery 
tube containing holes, each O.OS mm in diameter, which cause the air bubbles 
resulting during the first few minutes of distillation to be broken up to such 
an extent that the average loss of nitrogen resulting from 8 determinations is 
0.06 percent, with an average deviation of ±0.12 percent.’* 

Copper selenite as a catalyst in the Kjeldahl nitrogen determination, 
E. J. ScHWOEGUEE, B. J. Babler, and L. O. Htted (Jour. Biol. Chem., 113 (1936), 
No, 3, pp. 749-751 ).—^As the result of an investigation at the University of Wis¬ 
consin, copper selenite dihydrate is proposed as a single catalyst in the 
Kjeldahl digestion of nitrogenous materials. The time required for clearing 
and for complete digestion was considerably less in the cases studied than 
that required when other conventional catalysts were used. As an illustration 
of the differences between the effects of copper selenite and of other catalysts, 
“duplicate samples of a homogenized corn meal were digested under uniform 
conditions with 25 ml of H 2 SO 1 , 12 g of K 2 SO 4 , and 0.3 g of OuSeOs- 2 H 2 O. It 
was found that with 12 samples ^weighing between 0.2 and 2 g the average 
clearing was 13 min., as compared to 23 min. when the same series was digested 
with 25 ml of H 2 SO 4 , 10 g of K 2 SO 1 , 0.7 g of HgO, and 0.3 g of CUSO 4 and 17 
min. when 25 ml of H 2 SO 4 , 10 g of 8 : 2804 , and 0.1 g of Se were used.” 

An apparatus for sugar and other titrations, E. S. West (Indus, and Enyin. 
Chem., Analyt. Ed,, 8 (1936), No. 1, p, 62, flg. 1 ).—^Essential features of this 
set-up are a vertically oscillating stirrer operated by a windshield wiper mech¬ 
anism and the use of a stainless-steel hypodermic needle as a burette lip. The 
note is illustrated by a drawing, and the more important dimensions are 
specified. 

Gravimetric methods for the determination of total body protein and 
organ protein, T. Addis, L. J. Poo, W. Lew, and D. W. Yuen (Jour. Biol. 
GJicm,, 113 (1936), No, 2, pp. 497-504 ),—^This general procedure “is first to pre¬ 
vent autolysis and to render the proteins insoluble by immediate immersion 
of the carcass and excised organs in a boiling 0.5 m sodium acetate-acetic acid 
buffer solution kept at pH 5. The material is then reduced to a form in which 
it can be sampled by methods which vary with the physical character of 
each organ or part Water-soluble substances are washed out with acetate 
buffer, fats, and acetate with hot alcohol, and finally water is removed by 
drying in vacuo. The remainder is weighed. Noiu)rotoin material which 
cannot be removed, such as minerals derived from bone, and glycogen that 
cannot completely be washed out from the liver, are determined and sub¬ 
tracted. The material thus measured is regarded as giving the nearest approx¬ 
imation to the amount of the protein structure required for the manifestation 
of vital phenomena, the essential machinery stripped of storage material and 
accessories and separated from the medium within which it operates.” 

An improvement on the Swift fat stability apparatus for approximating 
the end of induction period, V. C. Stebnitz and H. H. Sommee (Oil ct* Boap, 12 
(1935), No. 9, pp. 201, 202, -fig. 1 ).—^At the Wisconsin Experiment Station the 
authors substitute a test based upon the development of volatile acidity for 
the odor test as an indicator of the end of the induction period. The exhaust 
from the tubes in which the fat is aerated is passed into test tubes containing 
1 cc each of 0.01 n sodium hydroxide diluted in water sufficient to cover the 
ends of the delivery tubes, and to this solution is added about 2 drops per 
tube of methyl red indicator solution. The change from yellow to pink is 
taken as the end point. 
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Determination of reduced ascorbic acid in blood* M. Pijoan, S. H. Town¬ 
send and A. Wilson (jSfoc. Expt. Biol, and Med. Proc., S5 (1936), No. 2, pp. 224- 
226, fig. f).—-Discrepancies in the results obtained in duplicate and triplicate 
readings on the same sample of plasma in the determination of the reduced 
ascorbic acid in the blood by the method of Farmer and Abt (E. S. R., 75, 
p. 588) led to an investigation of the stability of the ascorbic acid in the 
blood plasma on standing. In this preliminary report data are given showing 
that the ascorbic acid value of the blood is materially affected by standing 
either in the ice box or at room temperature. It is stated that determinations 
should be carried out within % hr. after the collection of the blood. 

Determination of formic acid in pyroligneous liquors, H. D. Weihe and 
P. B. Jacobs {Indus, and Engin. Chem., Analyt. Ed., 8 (1936), No. 1, pp. 44-4'li 
figs. 3) .—method for the convenient determination of formic acid in pyrolig¬ 
neous acid, based ui)on the removal of certain volatile and nonvolatile inter¬ 
fering substances, followed by the oxidation of the formic acid to carbon 
dioxide in a closed system using mercuric acetate as oxidizing agent, is pre¬ 
sented in a contribution from the U. S. D. A. Bureau of Chemistry and Soils. 

AGEICTJITTJEAL METEOEOLOGT 

Handbook of climatology, I , edited by W. K5bpen and E. Geigeb 

(Handhuch der Klimatologie. Berlin: Bomtraeger Bros., 1936, vol. 1, pt. E-0, 
pp. VIII+m+XII+Bl--B556, figs. 96; pp. C1^C44, figs. 14;+PP- 12).—This 
part of a projected 5-volume handbook of climatology deals with Climatological 
Elements and Their Dependence on Terrestrial Influences, by V. Conrad; and 
the Geographic System of Climates, by Kbppen; and gives title, preface, con¬ 
tents, and alphabetical index of volume 1. Parts of the handbook previously 
issued have been noted (E. S. E., 65, p. 413; 67, pp. 211, 654; 68, pp. 156, 157; 
72, p. 446). 

Relations between solar and terrestrial phenomena (Relations entre les 
plidnomenes sola ires et ierrestres. Firenze (Florence): Cons. Internatl. Unions 
Sci., 1936, pp, 159, figs. 1171; rev. in Nature [Londoni, 138 (1936), No. 3488, p. 
5S7).-—This is the fourth report of the Commission for the Study of Solar and 
Terrestrial Relationdiips, set up in 1924 by the International Council of Scien¬ 
tific Unions. In addition to an introductory chapter by G. Abetti giving a 
general survey of the subject for the past three yearwS, brief articles are included 
on solar radiation and phenomena, magnetic conditions of the earth, polar 
auroras, propagation of radioelectrie waves, absorption in the upper atmosphere 
of the earth, cosmic rays, light of the night sky, and meteorological and 
climatological variations on the earth. 

The influence of forests on climate and water supply in Kenya, [I], 11, 
m, J. W. Nicholson (East African Agr. Jour., 2 (1936), Nos. 1, pp. 48-53; 2. 
pp. 164-170; 3, pp. 226-24d).—Eeviewing the available information regarding 
influence of forests on temperature, rainfall, run-off, stream flow, evaporation, 
and other factors, with special reference to Kenya, the author concludes that 
“some forests may be of very local climatic influence; the majority exercise a re¬ 
gional influence on climate.” These latter must be recognized as a national asset, 
especially as regards equalization of rainfall, stream flow, rnn-off, and winds. 

Comparative measurement of temperature in the zone of plant climate 
[trans. title], E. Tamm (Landw. Jahrh., 83 (1936), No. 4, pp. 457-554, pi. 1, figs. 
[5^]).—Observations on air and soil temperatures at 5 and 30 cm above and 
below the soil in winter rye, winter wheat, oats, summer barley, and potatoes, 
as compared with temperatures in the open, showed as distinct difference of 
temperature conditions in crops like cereals harvested in the first Tigif of the 
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summer as in those of lower growth like potatoes harvested later. Tempera¬ 
tures of air and soil were higher in the cereals, reaching their maximum in 
July, than in potatoes, which grew throughout the season. 

The set-up and procedm*e used in the observations and the interpretation 
of the data are explained in detail. 

Weather in cycles, B. Hxbbs (Country Gent,, 107 (1937), "No, 2, pp. 7, 8, 79-82, 
figs, 3) .—^This is a popular exposition of C. G. Abbot’s views regarding influence 
of variations in solar radiation and sunspot cycles on terrestrial weather. 

Climatic index of crop risks [trans. title], Kbische (Emdhr, Pfian'se, 32 
(1936), No. 15-16, p. 268; ahs. in Ann. Agron, [Paris], n. ser., 6 (1936), No. 6, 
p. 896). —^An index obtained by dividing the highest yields of various crops in 
different parts of Germany by the lowest yields during a period of 10 years is 
briefly explained and discussed. 

The influence of rainfall on the yield of a natural pasture, H. 0. 
Textmbeb and B. A. Ooenish (Jour. Council Sol. and Indus. Res. [Austral.), 9 
(1936), No. 1, pp. 19-28, figs. 3; ahs. in Ann. Agron. [Paris), n. ser., 6 (1936), 
No. 6, p. 894). —^In a study of the influence of amount and distribution of rainfhll 
on natural pasture, consisting predominantly of Danthonia, with smaller quan¬ 
tities of exotic annuals such as Pestuca myuros. Trifolium ai'vense, T. pro- 
cumhens, Erodium hotrys, and Echiiim plantagineum, top-dressed with super¬ 
phosphate and grazed by sheep, “high significant positive correlations were 
obtained between the yield of each pasture and the rainfall for January- 
Dccember, January-nJune, the trimonthly and bimonthly periods between Feb¬ 
ruary and July, and the single month of April. The correlation was strongest 
in the period April to June, inclusive, which coincides with the early stages of 
seasonal growth. High significant negative correlations were found between 
the yield of each pasture and November rainfall. There Mvas, however, a 
significant negative relationship, for the 10 years in question, between April- 
June rainfall and November rainfall. Elimination of this effect by partial cor¬ 
relation reduced the association between November rainfall and yield to insig¬ 
nificance. The effectiveness of autumnal and early winter rainfall and the 
relative ineffectiveness of late w’inter and spring rainfall in determining yield 
appear to be associated with the type of pasture investigated, which is com¬ 
posed of species with a restricted growing period and a limited capacity for 
production. The replacement of these species by cultivated herbage plants 
with a perennial deep-rooted habit and a capacity for growth over all or most 
of tlie year enables the rainfall to be used more effectively, and constitutes an 
imx>ortant apiflication of the results in practice.” 

Smudging for frost protection, [trans. title], A. Hovn (Mold. Norske 
MyrselsJcaps Porsgkssta, Maeresmyra, 24-25 (1931-32), pp. 36-46, figs. 4; ahs. in 
Bioklim. Beihl. Met. Ztschr., 3 (1936), No. 3, p. 14 I; Ann. Agron. [Parts], n. ser., 
6 (1936), No. 6, p. 891).—This article reports successful use of smudges produced 
by pine woods litter, sphagnum moss, and peat briquettes as protection against 
frost, and advises application of fertilizers, especially potash, to hasten 
maturity. 

SOILS—EEETinZEBS 

Soils: Their origin, constitution, and classification, G. W. Bobinson (New 
York: D. Vam Nostremd Co., 1936, 2. ed., rev., pp. XVII+ 442 , pis. 5, figs. 17).— 
This is a revised edition of a work (B. S. B., 68, p. 733) the basic outline 
of which has been altered only in the omission of an appendix on soil analy¬ 
sis. “I have only included such new work as has modified my earlier views 
and have by no means attempted to record everything that has been written 
on soils in the intervening years. . . . The facts which have come to my 
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notice lia'se fallen into a certain perspective and have produced my picture of 
the soil. Another pedologist might arrange the same facts in a different 
perspective and produce another picture.” 

The study of the soil in the field, G. B. Claekb {Oxford: Univ. Oxford, 
Imf, Forestry Inst, 1936, pp. U2, figs. 7).—This book is mainly a discussion of 
various soil surveying systems in present use, the treatment being that of a 
guide for the field worker. Following a preface by 0. G. T. Morison, the book 
contains chapters on soil site characteristics, the soil-profile pit, soil-sample 
collection (monolith collection), mapping of soils, and notes on various soil- 
survey systems, including those of Bayern (Bavaria), Hungary, Russia (land¬ 
scape), Macaulay Institute for Soil Research, America (series), English soU 
series survey, and English regional survey. A condensed index concludes the 
volume. 

[Soil investigations of the California Station] {OaUfornia 8ta. [Bien.'l 
Bpt. 1935-86, pp. 11-15, 20).—The topics upon which brief reports are here made 
include permeability of soils, effect of puddling on permeability, effect of irri¬ 
gation and cropping on soil temperatures, soil temperatures at various depths, 
soil colloids, basaltic lava soils, potassium in California soils, and soil 
deficiencies (zinc). 

[Soil work, Hawaii Station], O. C. Magistad et al. {Hawaii Sta. Ept, 1936, 
pp, —^This work has included correlation of results of field experiments 

with laboratory and greenhouse tests, moisture surface force curves, and 
oxidation-reduction potential. 

A handbook on Hawaiian soils, W. W. G. Mois et al. {Honolulu: Assoc. 
Hawaii. Sugar TecJinol., 1935, pp. TI-^266, figs. iW ).—“For some time there 
has been a need for a reference book on the various phases of soil science 
and their relation to Hawaiian soils in particular. . . . The information 
has been available, but scattered through so many publications that it has been 
next to impossible for those interested in the agricultural industries of these 
islands to be able to refer to these publications. ... As a mutual aid 
to each other in their respective fields of work and as an aid to those seeking 
the basic information, a committee of those responsible for much of the soil 
research in Hawaii has rather hurriedly compiled a series of lectures on these 
subjects. ... It has been the desire of the committee to keep the subject 
matter somewhat elementary so as to meet the desires of many men in th^ 
industries who have not been as fortunate as others in secxiring an education 
along these lines. There is, however, sufficient data and enough advanced 
discussion presented to make them of value to anyone.” 

The contents are as follows: Soil making processes, by H. S. Palmer; chemi¬ 
cal aspects, by W. W. G. Moir et al.; physical aspects, by H. A. Wadsworth; 
microbiological aspects, by O. N. Allen; soil management, by N. King et al.; 
and soil survey methods of classification and study, by L. R. Smith. 

Nevada soils; An outline of proposed investigations, Y. E. Spences 
{Nevada Sta. But. 144 {1936), pp. 17, figs. 4 ).—^The author points out the relative 
increase in the importance of agriculture as one of the major industries of the 
State, calls attention to an already evident depletion of the native fertility of 
the soils long in use, and emphasizes the importance of the completion of the 
State soU survey, the necessity for establishing field experiments, and the 
value of laboratory and greenhouse investivations, soU testing, a Slate fertilizer 
law, and laboratory fertilizer control work. 

[Soil researches of the Cornell Station] ([Nezo YorJej Cornell Sta. Bpt. 
1936, pp. 74, 7d).—The report contains brief notes on the influence of fertilizers 
on the loss of microscopic organisms from soils, by J. K. Wilson; and nitrogen 
balance in soU under different cropping systenas, by T. L. Lyon and J. A. Bizzell. 
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Some animal relations to soils, W. P. Tatlos {Ecology, 16 {1933), 2, 

pp, 127-136).—This contiibution from the U. S. D. A. Bureau of Biological 
Survey discusses the following among other ways in which animals influence 
the development and stability of soils: Accumulating animal bodies or parts; 
accumulating materials for houses, shelters and nests, and storage of food 
material; soils packing; dam building and flooding; digging of burrows and 
associated soils working; promoting erosion; and preventing erosion. 

Xeutralization curves of the colloids of soils representative of the great 
soil groups, M. S. Andehson and H. G. Byers {U. S. Dept. Agr., Tech. Bui. 
3^ {1936), pp. 39, figs. 13 ).— ^Prom a study of the chemical composition of 
extracted colloids of the profiles of Aarious major soil groups, their exchange¬ 
able bases, their titration curves, and the titration curves of such sparingly 
soluble substances as tungstic acid, mucic acid, ferric hydroxide, aluniiimm 
hydroxide, and silicic acid, the authors have obtained data upon which they 
base the following, among other conclusions: 

“The pH values of electrodialyzed colloids vary with the chemical compo¬ 
sition of the colloids. Those with high silica: sesquioxide ratios tend to have 
lower pH values (2.5 to 3.0), while the pH range of colloids of low ratio is 
usually from 3.5 to 4.5. The character of neutralization curves made with sodium 
hydroxide varies widely for colloids of the different soil groups. The colloids 
of Pedocal soils show the strongest acid character. About 0.55 milliequivalont 
of sodium hydroxide per gram of colloid is required to produce a pll value of 
7. There is considerable evidence of a break in the curve for these colloids 
between pH 6 and 8. . . . The colloids of the lateritic soils have much weaker 
acid qualities than those of the Chernozem soils, and their titration curves are 
of such markedly different form that the two groups are readily differentiated 
by this moans. The Prairie group and the Gray-Brown Podzolic group have 
titration curves iiilermediate in character between those of the Pedocal and 
the lateritic soils. The curves for the colloids of true Podzols are widely 
different for adjacent horizons of a particular profile, and corresponding hori¬ 
zons of different profiles show wide variation in acidic qualities as well as in 
chemical composition. 

“The acid character of the colloidal organic matter is in most cases so pro¬ 
nounced that when such organic matter is present in considerable quantity it 
tends to obscure tlic behavior of the inorganic portion. The acid qualities of 
the bentonite colloids are distinctly stronger than those of the inorganic soil 
colloids but weak<»r than humic acid extracted from the soil. The acid charac¬ 
ter, brought out by titration data, is related in a general way to the fertility of 
a soil.*’ 

Lysiiueter experiments.—^IV, Records for tanks 17 to 20 during the 
years 1922 to 1933, and for tanks 13 to 10 during the years 1913 to 
1928, T. L. Lyon and J. A. Bizzell {[New Por/r] Cornell Sta. Mem. 194 
{1936), pp. 59 ).—^The conclusions recorded in the present memoir, which ex¬ 
tends a series earlier noted (E. S. R., 64, p. 520), were drawn from experi- 
moiits on 4-ft. depths of Potoskoy gritty sandy loam, placed in the lytimeter 
tanks in 1921; on Volusia silt loam tanks under experimental treatment since 
lOlO; and from a comparison of the results with those of the experiments on 
Dunkirk silty clay loam, sot forth in Memoir 12 (E. S. R., 39, p. 517). 

“With every soil, the nitrogen contained in the drainage water was practi¬ 
cally all in the form of nitrates, there being only traces of organic, nitrous, or 
ammonic nitrogen present In all three soils there was a marked decrease of 
nitrogen in the drainage water from the planted soil as compared with the 
135977—37- 2 
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soil on wliich no plants were grown. . . . The amount of nitrogen in the crops 
and in the drainage water combined was greater from the limed than from the 
unlimed Volusia soil, but this was not the case with the other two soils. . . . 

“Calcium was the cation removed in largest amount in the drainage water 
from each of the three soils. The Dunkirk soil lost the largest amount of 
calcium, the Volusia lost less, and the Petoskey lost the least. The removal of 
calcium was larger in every case from the unplanted than from the planted 
soil. . . . There was a conservation of calcium effected by cropping, even 
when the entire above-ground parts of the plants were removed. . . . Only on 
the Volusia soil [on which plant growth responded most favorably to liming] 
did liming increase the amount of calcium removed in the drainage water. 
This effect was considerable. . . . 

“In no soil did the magnesium removed in the drainage water approach in 
amount the calcium so removed. In all three soils, the percentage of mag¬ 
nesium was higher than that of calcium, except in the fourth foot of the 
Dunkirk. Like calcium, magnesium was present in greater amount in the 
drainage water from the unplanted soil than in crops and drainage water 
combined on the soils that were planted. The effect of liming on the loss of 
magnesium in the drainage water was not perceptible in the case of the 
Petoskey soil. The limed Dunkirk yielded somewhat more magnesium in the 
drainage water than did the unlimed, but the Volusia released 33 percent more 
magnesium in the drainage from the limed than from the unlimed soil. 

“All the soUs lost more potassium than magnesium in the drainage water, 
but less potassium than calcium. As between the three soils there was no 
great difference in the amount of potassium removed, esi)ecially as between 
the Dunkirk and the Petoskey, but the removal from the Volusia was some¬ 
what less. The crops grown on the Dunkirk soil contained more potassium 
than did the drainage water from the same tanks. The reverse was true of 
the other two soils. This may possibly be accounted for by the better growth 
of plants on the Dunkirk soil. Potassium was not conserved by the growth 
of plants on the soU, as were calcium and magnesium. Potassium appears to 
be less influenced by the nitrate ion. In general, the results from liming did 
not indicate that the solubility of potassium was Increased thereby. 

**The amounts of sulfur in the drainage water from the Petoskey and the 
Dunkirk soils were about equal for the corresponding soil treatments. The 
Volusia soil yielded somewhat less sulfur in the percolate. The amount of 
sulfur in the crops was least for the Petoskey soil, was somewhat greater for 
the Volusia, and was greatest for the Duzikirk soil. In all cases there was 
much more sulfur in the drainage water than in the crops. When the sulfur 
in the crops was added to that in the drainage water, the removal from the 
planted and from the unplanted soil was not greatly different, especially in 
the Dunkirk and Petoskey soils. The large surplus of sulfur in the drainage 
water probably accounts for the failure of plant growth to respond to applica¬ 
tions of sulfur to these soils. While there was slightly more sulfur in the 
drainage water from the limed than from the unlimed soU in all three of the 
soil types, the differences were so small that they are of doubtful significance. 
Differences in the amounts of sulfur in the crops were also slight and were not 
uniform. . « . 

“Only traces of phosphorus were found in the drainage water from any of 
the three soils. The only data on phosphorus removal are therefore confined 
to the pho^horus contained in the plants. As the yields of crops were 
larger on the Dunkirk soil than on the other two types, the total quantity 
contained in the crop was lai^er. The percentage of phosphorus in the crops 
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from the Dunkirk and from the Volusia soil was about the same. That in the 
Petoskey soil was somewhat higher. With all three soils, the percentage of 
phosphorus was slightly greater in the crops grown on the limed tanks than 
in those on the unlimed tanks.” 

Appendix A outlines the methods of analysis used, and appendix B contains 
12 additional tables of data concerning flow of drainage water and related 
matters. 

Base exchange in soil separates and soil fractions (sand and silt), 
A. T. Peskins and H. H. King (Soil ScL, (1936), No. 5, pp. 323-326 ).—^In an 
investigation carried out at the Kansas Experiment Station, the authors 
treated Wabash, Summitt, Derby, and Cherokee soils with hydrogen 
peroxide to destroy all organic matter and fractionated the mineral 
components of the soils by a sedimentation method into separates having 
sedimentation periods of (1) 6% min., to deposit from 2 ft. of water, (2) be¬ 
tween 6% and 40 min., (3) between 40 min, and 4 hr., (4) between 4 and 24 
hr., (5) between 24 hr. and 6 days, and (6) material remaining in suspension 
for more than 6 days. The first four separates were further fractionated, by 
means of mixtures of carbon tetrachloride and bromoform, into fractions hav¬ 
ing the specific gravities 2, 2.4, and 2.6. No satisfactory means for fractionating 
the two finest sedimentation separates into specific gravity fractions was 
available. 

Measurements of the base-exchange capacity of these separates and their 
fractions on the two bases of milliequivalents per 100 g and of milliequiva- 
lents per 10^ cm® of estimated particular surface showed that “as particle size 
in soil separates decreases, base-exchange capacity increases per unit weight 
but decreases per [unit of] surface area. As particle size in soil fractions 
decreases, base-exchange capacity of the 2-2.4 fraction remains constant but 
that of the 2.4-2.6 and 2.6-4- fractions increases per unit weight. AH soil 
fractions as they become finer exhibit smaller base-exchange capacity per 
unit surface area.” 

Peat laud as a couserver of rainfall and water supplies, A. P. Dacgbe- 
nowski-Stokes (Ecology, 16 (1935), No. 2, pp. 173-177 ).—The author points out, 
in a contribution from the U. S. D. A. Bureau of Cihemistry and Soils, that 
*fin considering the direct value of peat land to water supplies and the need 
of conserving precipitation, American peat deposits may be placed into three 
major zonal groups and further subdivided into minor groups representing 
more or less definite combinations of physical features, land relief, drainage, 
and vegetation. . . . The three major zonal groups are (1) the northern group 
of peat land with an abundance of moisture, (2) the central continental group 
with a fiuctuating and unstable moisture supply, and (3) the group of southern 
and western peat land with insufficient moisture or a periodic water supply. 
The problem of water conservation in each of these major groups is naturally 
different. In a general program of utilizing peat areas as water resources and 
obviating harmful effects, the plan should include a general reconnaissance of 
watershed provinces and the correlated factors that limit the use of peat areas 
in a constructiye scheme of water economy or for other national objectives. 
Retiring large tracts of submarginal peat land offers an opportunity for con¬ 
serving safeguards against drought, floods, erosion, and lowered ground waters 
and for restoring the activity of natural vegetation as a contsructlve factor 
in the nation’s land and water problems.” 

How to build up and maintain the virgin fertility of our soils, G. W. 
Cabvee (Alalxinia Tuakegee Sta. Bui. 4^ (1936), pp. id).—This is a popular dis¬ 
cussion of elementary principles of tillage and fertilizer practice. 
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The decomposition of organic matter in relation to soil fertility in arid 
and semi-arid regions, P. C. J. Obebholzee (Soil 8 ci., 42 (1936), No. 5, pp. 369- 
379, figs. 9).—^Experiments carried out at the University of Arizona indicated 
that the decomposition of added organic matter was without appreciable effect 
upon the pH value of calcai*eous soils. 

The solubility of the soil phosphates was practically unaffected by decom¬ 
posing organic matter, and the effect upon the content of nitrates and other 
soluble salts appeared to depend mainly upon the chemical nature, and es¬ 
pecially the carbon: nitrogen ratio, of the added material. “Percolation studies 
led to the conclusion that during the first few weeks active decomposition re¬ 
sults in large increases of soluble salts, especially calcium bicarbonate. After 
6 weeks had elapsed, however, the difference between treated and untreated 
soils was negligible. 

“Alfalfa, hegari, and manure decompose in the order mentioned when CO 2 
production from soils is taken as an index to rates of decomposition. Larger 
amounts of CO 2 are produced than are reported for humid regions, and maxi¬ 
mum production always occurs during the first or second day. Glucose, lignin, 
cellulose, and starch undergo decomi)osition in the order mentioned when 
incorporated with a soil and when rates of decomposition are estimated by 
COa evolution. . . . 

“The rate at which organic matter decomposes increases with increasing 
moisture up to almost complete saturation. However, considerable losses occur 
even below the wilting coeflSicient. . . . 

‘Decomposition of organic matter increases with temperature, the maximum 
being around 45® C. as found by COa production from soils. Although micro¬ 
organisms are sensitive to low temperatures, adaptations are possible, allowing 
them to function over a relatively wide range of temperature conditions. . . . 
It appears that temperature is a more important factor than moisture in the 
decomposition of organic matter, but obviously a combination of the two is 
the actual criterion. . . . 

“Neubauer investigations showed that actively decomposing organic matter 
is injurious to the growth of seedlings. It further appears that organic matter 
affects the availability of phosphates only to the extent of its own content of 
phosphate, but markedly increases the availability of potassium from the soil.” 

The influence of organic matter on nitrate accumulation and the base 
exchange capacity of Dickinson fine sandy loam, H. C. Mtliau, F. B. Smith, 
and P, B. Bbown (Jour. Amer. 80 c. Agron., 28 (1936), No. 10, pp. 856-866, figs. 
7).—The authors report from the Iowa Experiment Station an investigation 
involving experiments designed to show the effect of decomposing wheat straw, 
oat straw, Sudan grass, sorgo, flax, cornstalks, millet, hemp, soybeans, sweet- 
clover, red clover, and alfalfa on the accumulation of nitrates in the soil, the 
base-exchange capacity of the soil, and the carbon and humus contents of the 
soil. 

“The accumulation of nitrates in the soil was significantly correlated with 
the nitrogen content of the material added. The materials having a relatively 
wide carbon: nitrogen ratio depressed nitrate accumulation in the soil to a 
greater extent than the materials having a relatively narrow carbon: nitrogen 
ratio. 

“The exchange capacity of Dickinson fine sandy loam was increased mate¬ 
rially by the decomposing plant materials in one experiment, and there was 
no consistent difference in the exchange capacity of the soils treated with the 
different plant materials as decomposition proceeded in another experiment. 
The first experiment was carried out under laboratory conditions and at about 
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25® O., whereas the second experiment was carried out under greenhouse con¬ 
ditions, beginning in July. The air temperature in the greenhouse was fre¬ 
quently above 110® F. The high temperature and the resultant increased de¬ 
composition of the materials undoubtedly explain the differences in the effect 
of the materials on the exchange capacity of the soil. In general, the legu¬ 
minous materials increased the exchange capacity of the soil more than the 
nonleguminous materials.” 

The value of summer cover crops, R. M. Babnette (Citrus Indus,, 17 
(1936), No, 7, pp, 5, 20). — A. popular discussion from the Florida Experiment 
Station points out the generally accepted values of cover crops and the reasons 
for giving preference, when and where it is practicable to do so, to a leguminous 
cover crop. 

Problems in soil microbiology, D. W. Cutler and L. M. Crump (London 
and New York: Longmans, Green <£ Co., 1935. pp. VII-i-104, pi. 1, figs. 18). —^This 
book condenses the substance of a series of lectures, and “the theme through¬ 
out is to show that from the biologist's viewpoint the soil is an eminently 
suitable home for living organisms and that, through the long ages of evolution, 
a population has been selected which is on the whole so unspecialized that 
almost any substance which finds its way into the soil, cither naturally or in 
the course of modern agricultural practice, will eventually become incorporated 
into the general soil economy. The activities of each micro-organism depend 
upon those of its fellows, and the threads of all their lives together form a 
skein which is still inextricably tangled. The whole proldem can only be 
attacked by tracing the threads one by one, and the results of some of these 
attempts at disentangling the threads are given in this book.” 

The contents are: The suitability of the soil for micro-organisms, the bacte¬ 
rial population under field conditions, tlie relation of bacteria to nitrite, carbon 
dioxide production by soil, the growth of protozoa in pure culture, the behavior 
of protozoa in soil, the Interactions between the soil organisms, a list of litera¬ 
ture cited, an index, and a map showing protozoan distribution. 

Adsorption of bacteria by soils, T. C, Peble ( [New York} Cornell Sta. Mem. 
197 (1936), pp. 18, pis. 2, figs. 3).—^The data here presented show that when two 
widely differing New York soils—^Volusia silt loam and Ontario loam—are 
placed in contact with a susponbion of negatively charged bactc^ria, the bacte¬ 
rial cells are to a largo extent removed from suspension and become attached 
to the soil particles. The attraction of soil for bacteria was found to be 
markedly influenced by the base predominating in the soil-exchange complex, 
and it appeared probable that this is the factor which determines whether or 
not a given soil will absorb a given species of bacteria. The soils saturated 
with ferric or aluminum ions adsorbed Avotobacter cJiroococcum the most 
strongly, and the soils saturated with Li% Na*, K% or NHi"^ adsorbed these 
bacteria the least strongly. Soils leached first with lithium-, sodium-, potas¬ 
sium-, or ammonium-chloride solutions and then with distilled water showed 
much larger numbers of bacteria passing out in the leachate than did soils 
leached with water alone. Soils leached with iron- and aluminum-trichloride 
solutions showed fewer organisms passing through in the leachate than did 
soils leached with water alone. 

Experiments on adsorption of electronegative and electropositive dyes by 
soils showed a close analogy between the adsoriJtion of electronegative dyes 
and negatively charged bacteria; that is, the soils which adsorbed the electro¬ 
negative dyes the most strongly and the electropositive dyes the least strongly 
were the ones which adsorbed the negatively charged bacteria the most strongly. 

Carbon dioxide determinations indicate that adsorption of bacteria very 
markedly decreases their biochemical activity as measured bv the effect on CO, 
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evolution. There was a close correlation between the percentage adsorption of 
the bacteria and the extent to which the soil retarded the evolution of COa. 

Bacillus mycoidcs and Rhizo'bium melilofi, as well as A, chroococcunit were 
found to be strongly adsorbed by Volusia silt loam. 

“The evidence presented indicates that the adsorption of bacteria by soils is 
due to the attraction of unlike electrical charges. This offers an explanation 
also of the strong adsorptive power of iron and aluminum hydrogels toward 
negatively charged bacteria, the iron and the aluminum being electropositive 
in acid solution.” 

Physiological studies on Hhizobium species, D. G. CiuABX ([New York'\ 
Cornell 8ta. Mem. 196 (1936)j pp. Sd).—“In attempting to demonstrate the 
nitrogen-fixing ability of the root-nodule organism, mass cultures of several 
Rhizolium species containing approximately one billion bacteria per cubic cen¬ 
timeter from young transfers were maintained in modified Ashby’s solution 
under a variety of environmental conditions. Sugar concentration, pressure of 
atmospheric nitrogen, light intensity, presence of a growth accessory, and 
association of rhizobia with other organisms (including Bacillus suMilis, Chlo- 
rclla sp., and AzotoMcter cUroococcum), were among the variables introduced. 
Analysis of the cultures showed no significant increases in nitrogen content 
over that of the controls. 

“Results of another experiment, which involved a delicate biological test for 
fixation, showed that Chlorella was unable to grow in a solution free of com¬ 
bined nitrogen inoculated with RhiaoMum, whereas AzotoMcter under similar 
conditions produced excellent growth of the alga. 

“It appears that Eli izohlim is unable to fix atmospheric nitrogen apart from 
the host, at least under the experimental conditions provided.” 

The substance responsible for growth acceleration of R, trifoHi is i^own to be 
soluble in chloroform, carbon tetrachloride, and alcohol and slightly soluble in 
acetone; insoluble in ethyl ether and petroleum ether; present in brown sugar 
and “calcium saccharate” and detectable in peptone; absent from cornstarch; 
destroyed by ashing and wet combustion; dialyzable to about the same degree 
as are the soluble nitrogen and the ash present in carrot extract; a nonelectro¬ 
lyte ; strongly adsorbed by charcoal; soluble in the presence of lead acetate; and 
nonvitaminlike in character, not readily oxidized, and nonvolatile. 

“By reason of the foregoing facts it may be assorted that the substance in 
question is an organic complex of relatively low molecular weight, and is prob¬ 
ably not one of the specific substances called ‘rhizopin’, ‘auxin’, or ‘inositol’, the 
active substance from Rhizopus having different solubility characteristics, the 
auxins being easily oxidized and inosite being precipitated by basic lead 
acetate.” 

Influence of rotation and manure on the nitrogen, phosphorus, and car¬ 
bon of the soil, J. E. Gbea-VES and G. T. Hibst (Utah 8ta. Bui. S74 (1936), 
pp. 15).—The authors report the effects of an experiment with the rotation oats, 
beets, beets, oats, and 3 years* alfalfa on the nitrogen, phosphorus, and organic 
material of an irrigated sUt loam. It was found that oats remove more nitro¬ 
gen than do sugar beets when the crowns are returned to the soil, but when 
the crowns are also removed the two crops deplete the soil of its nitrogen 
to the same extent. Properly inoculated alfalfa feeds first on the combined 
nitrogen of the soil and only when this is insufficient does it draw on the 
nitrogen of the air. “Hence, rotations in which the alfalfa is removed from 
the soil do not maintain the nitrogen of this soil. However, there are two 
practical methods of maintaining the nitrogen of the soil: (1) Planning systems 
of crop rotations with legumes, the legume being idowed under and allowed to 
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decay, thiLS furnisliing nitrogen to the succeeding crop; and (2) practicing a 
combined system of crop rotation and livestock farming, the legume being 
fed and the manure returned to the soil. 

“The rotation investigated in this work showed a loss of 83 lb. of nitrogen 
from each acre to a depth of 3 ft. Thirty-nine lb. of this was removed by 
the beets and oats. The balance was either removed by the alfalfa or leached 
below the third-foot level by the water. Alfalfa removes twice as much phos¬ 
phorus from the soil as do either oats or sugar beets. During the life of this 
experiment (18 yr.) analysis showed a loss of 720 lb. of phosphorus from each 
acre of soil, only 491 of which was removed by the crops, the balance being 
held in the undecomposed plant residues carried below the third-foot level 
by irrigation water. The rotation under consideration increased the carbon 
of the soil and widened the carbon: nitrogen ratio, thus rendering the soil 
more productive.” 

Oxygen and carbon dioxide content of cnltnre solutions in relation to 
cation and anion nitrogen absorption by tomato plants, L. B. Abbistgton 
and J. W. Shive (SoU 8cL, 42 (1936), No. 5, pp. 341-251, pi. 1). —^The authors 
report from the New Jersey Etxperiment Stations an investigation in which oxy¬ 
gen and carbon dioxide were determined in aerated and nonaerated culture solu¬ 
tions, and the cation and anion absorption ratios were determined after the 
roots of the plants had been immersed in the solutions during 6-hr. test 
intervals. 

“The aerated culture solutions invariably showed a higher oxygen tension 
than did the corresponding nonaerated solutions at both pH levels. H-ion 
concentration, as such, had no apparent influence upon the oxygen tension 
of the solutions. Aeriation produced a marked increase in the rates of absorp¬ 
tion of cation, anion, and total nitrogen from the culture solutions over the 
corresponding rates from the nonaerated solutions at both pH levels. The 
rates of absorption of cation nitrogen from the solutions at pH 7.0 were 
higher than the corresponding rates at pH 4.0. Conversely, the rates of 
absorption of anion nitrogen from the solutions at pH 7.0 were lower than 
the corresponding rates at pH 4.0. Yields produced by the aerated cultures 
were approximately double the yields produced by the correbponding non¬ 
aerated cultures. Hates of total nitrogen absorption (cation plus anion 
nitrogen) were slightly but consistently higher from solutions at pH 7.0 than 
from the corresponding solutions at pH 4.0. Growth yields produced by the 
cultures at pH 7.0 were invariably higher than those produced by the corre¬ 
sponding cultures at pH 4.0, and these paralleled the absorption rates of total 
nitrogen. Yields of plant material produced by the aerated cultures were 
approximately double the yields produced by the corresponding nonaerated 
cultures. Accumulation of carbon dioxide occurred in aU solutions in contact 
with plant roots. Accumulation at pH 7.0 greatly exceeded that at pH 4.0. As 
the result of the sweeping action of the aerating process, accumulation in the 
nonaerated solutions invariably exceeded that in the corresponding aerated 
cultures. 

“Carbon dioxide accumulation in the culture solutions appeared to be without 
effect upon growth, nitrogen absorption rates, or oxygen content of the 
solutions.” 

Summer citrus fertilization, H. W. Hupbischt (Citrus Indus., 17 (1936), 
No. 7, p. 10). —^Recommendations specifically adapted to the conditions of the 
current season are given in a brief note from the Florida Experiment Station. 

A study of the basicity of dolomite, rock phosphate, and other mate¬ 
rials in preparing non-acid-forming fertilizers, H. L. Cook and S. D. Con- 
nee (Jour. Amer. 8oo. Agron., 28 (1936), No. 10, pp. 843-855, figs. 5).—In the 
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experiments here reported from the Indiana Bjxperiment Station, it was thought 
that by using a procedure similar to that of the Neubauer test effects could he 
obtained more rapidly than by ordinary pot cultures. “A thickly planted crop 
was grown, then removed, and the soil thoroughly leached to imitate the 
effect of rainfall which might occur during several months in the field. New 
fertilizer was added, another crop grown, removed, and the soil leached. 
After five such treatments, one crop was grown without aditional fertilization 
to get the residual effect. Then the soil was removed and mixed. . . . 
The following analyses were then made on soils from each treatment: The 
Jones acidity, Hopkins acidity, percentage saturation, and the pH in water and 
normal potassium chloride. Aliquots of the five leachings were taken, mixed, 
and analyzed for phosphorus, calcium, and magnesium.” The soils used wore 
a Mlqini and a Norfolk sandy loam. With the single exception of the Hopkins 
acidity value as determined for the Miami soil, “there is a significant similarity 
in the trend of results between various treatments on both soils.” In the 
order of decreasing effectiveness for neutralizing acidity, the materials used 
were calcium silicate, fine dolomite, calcium carbonate, and tricalcium 
phosphate. 

“There was in all cases better nitrification with the fine dolomite, the calcium 
carbonate, the triealcium phosphate, and the calcium silicates than with the 
fertilizer alone or fertilizer neutralized with raw phosphate.” 

Acidulated fertilizers for alkaline soils, W. T. McGeorgb (Calif. Gitrogr.j 
21 (19S6), No. 10, pp. 868, 884).—A note from the Arizona Experiment Station 
points out that such long-lived crops as fruit trees may be irremediably 
injured by the time they show any evidence of the harmful effects of an 
alkaline condition of the soil, and that “it appears logical to assume that if a 
fertilizer fortified with an acidulated organic base or 50 to 200 lb. sulfur 
per ton of fertilizer is used continuously for alkaline or calcareous soils, be¬ 
ginning at the time of planting, fruit trees should he able to obtain a normally 
balanced nutrient absori)tiou from the soil at all times and not he continuously 
subjected to the stress of high soil pH.” The author considers that the residual 
acidity of ordinary fertilizers is not likely to be sufiBcient to meet the needs 
of alkaline or calcareous soils. The advantages of residually acid fertilizers 
for such soils “would probably be more strongly iminifcsted on fruit trees 
where the stre.ss of alkalinity is continuous than in grains, truck crops, and 
other annual crops whore tlie period of stress is short and nouaecumulative. 
Acidulated tankage or other acidulated organic material and sulfur are 
suggested as the most suitable acid fillers for acidified fertilizers. Where 
crops are subject to chlorosis such a fertilizer should be profitable, and it 
has the additional advantage that small amounts of zinc or iron salt, which 
are often deficient in such soils, could be added and as organic salts would 
be very available to the crop.” 

The effect of sulfur and sulfuric acid upon the development of soil 
acidity at different depths, G. R. Ebaps and J. F. Fudge (Jour. Amen Soc. 
Agron., 28 (1936), No. 12, pp. 1012-1016), —^At the Texas Experiment Station 
various quantities of sulfuric acid and sulfur were added to the surface 5 
in. of a Lufkin fine sandy loam in 18-in. tiles, and the pH values of samples 
of the soils from different depths were determined at intervals over a 5-yr. 
period, 

“Maximum acidity of the surface soil developed within 10 weeks, and that 
of the next 2 or B in. within 4 mo. after treatment. Acidity of all treated soils 
then slowly decreased. Penetration of acidity in excess of 2 or B in. occurred 
only in series in which the surface soil became so acid that no plant growth 
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could occur. The presence of free sulfuric acid and soluble salts in the soil 
solution was evident from the pH values secured. Increases in exchangeable 
hydrogen at the end of 5 yr. were equivalent to an average of about 60 percent 
of the acid added. The remainder of the acid must have reacted with non¬ 
exchange compounds in the soil, including bases made available by weathering. 
Single applications of acid to the surface soil is not a practical method for 
acidifying the subsoil for the control of plant diseases.*' 

Response of plants to boron, copper, and manganese, B. J. Muckenhirn 
(Jour, Amer, 8oc, Agron.^ 28 (1936)y No, 10, pp, 824-^42, figs. 8 ).—Some of the 
results of an investigation reported from the Wisconsin Experiment Station 
are thus stated: 

*Tn quartz sand cultures, letttuce was unable to continue normal growth 
or produce a second growth of leaves unless boron was added. Plants showing 
the typical boron-deficiency symptoms produced new leaves and resumed 
normal growth after boron was supplied. Milorganite (activated sludge con¬ 
taining some boron) made possible nearly normal growth and increased the 
boron content of the lettuce. Boric acid prevented the appearance of all 
deficiency symptoms and doubled the boron content of the plants. Pyrex 
glass was also a good source of boron. The application of kaolin to quartz 
sand cultures stimulated the growth of buckwheat and increased its content 
of manganese, but it inhibited seed production. Extraction of the sand and 
kaolin with dilute acid indicated that the manganese was obtained from the 
sand and not from the kaolin. The kaolin probably stimulated the feeding 
power of the buckwheat. The addition of manganese to the sand increased 
the yields appreciably. 

“Applications of copper and manganese to peat soils in pot cultures increased 
the growth of onions and sweetclovcr and the manganese content of the leaves. 
Some evidence was obtained that copper and manganese afCected the relative 
growth of bulbs and tops and the maturation of the plants as well as the rate 
of growth. Applications of copper, manganese, and zinc increased the yield of 
potatoes grown on peat soils in the field. The tubers of potatoes and the bulbs 
of onions grown on peat treated with copper appeared to be considerably better 
in quality than those not so treated. Extraction of the soils with dilute acid 
showed that the peats studied had not more than one-third as much readily 
soluble manganese per acre as mineral soils. On peat, on which applications 
of manganese gave no increase in yield, contained more manganese than other 
peats from the same tract on which onions and potatoes responded to 
manganese. 

“Those results suggest that manganese-deficient soils may be identified by 
means of chemical soil analysis.” 

Manganese in New Jersey soils, A. W. Blaik and A. L. Prince (Soil Set, 
42 (1936), No. 5, pp. 327-338 ).—^The authors report from the New Jersey Experi¬ 
ment Stations an investigation of which the results show, in part, that “in gen¬ 
eral, the percentage of manganese is higher in soils from the northern part of 
the State than in those from the southern part, that is, those south of the line 
connecting New Brunswick and Trenton. . . . 

“Long-time manure, fertilizer, and lime treatments do not appear to have in¬ 
fluenced the manganese content of the soil. In soils from certain of the experi¬ 
mental plats a rather distinct difference was found between the manganese 
content of the surface soil, that is the Ap horizon, and the As and B horizons, 
the amount generally decreasing from Ap to the Bi horizon. . . . 

“With slight exception, the manganese content of the crop decreased with 
increase in the amount of lime applied. In explanation of this, it is sug- 
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gested tliat with heavy liming the manganese is rendered less available. . . . 
The lowered intake of manganese by the plant does not appear to have a 
deleterious effect with reference to yield.” 

Farm manure: Its value and conservation, B. C. Golleson and H. J. 
Conn {Farm Res, [Hfeio York State £ffa.3, 3 (1937), No. 2, pp. 10, 13 ),— ^The 
unique value of farmyard manure in building up soil fertility and tilth is briefly 
discussed, and practical suggestions for handling such material in a way to 
avoid the loss of its most available constituents are made. 

Granulated fertilizers have distinct merit, C. B Satbb (Farm Res. {New 
York State Sta.’l, 3 (1937), No. 2, pp 1, 5, 12).—The author points out various 
advantages of the granulated fertilizer over the pulverized form, such, for 
example, as less rapid loss or fixation in the soil of the more readily soluble 
components and the more even distribution by drilling machinery, etc. Trials 
with tomato plants as the test crop showed a very definite increase in the 
gain in crop weight from a given weight of fertilizer in the granular form. 

Profit from fertilizers, H. V. Gabneb et al (London: Orosby Lockwood 
d- Son, 1936, pp. 176, figs. 20) .—“The object of this book is not so much to give 
a detailed account of fertilizers as to indicate that the use of fertilizers is profit¬ 
able to the farmer.” The book consists of a series of discussions, preceded by 
a foreword by Viscount Bledisloe and an introduction by H. 0. Long. The 
topics and authors are as follows: The elements of plant nutrition—^introduc¬ 
tion, and compound and concentrated fertfiizers and their use, both by H. O. 
Long; the nutritional requirement of crops—^the classes of fertilizers, the 
distribution of fertilizers, note on the evaluation of manures, and composition, 
etc., of fertilizers, all by H. V. Gamer; the manuring of permanent and tem¬ 
porary grass and hill pastures, both by E. G. Stapledon; the manuring of arable 
crops, by F. Eayns; the manuring of fruit crops, by T. Wallace; market garden 
and flower crops, by A. H. Hoare; and boron and plant diseasa 

Inspection of fei-tilizers, W. L, Adams and T. Weight, Jb. (Rhode Island 
Sta. Ann. Fert. Circ., 1936, pp, 16). —^In addition to the usual annual report of 
fertilizer analysis data, showing for the year 1936 an increased use of ferti¬ 
lizer containing 20 percent or more of plant food, the present circular records 
also the magnesium content, as the oxide, of such fertilizers as carried a guar¬ 
anty for this element and a statement with respect to every fertilizer of which 
the analysis is reported showing it to be acid-foiming or nonacid-forming. 

Concerning the last-named information, the authors note that “it is not 
intended to condemn acid-forming fertilizers nor to place undue stress on this 
characteristic. Crop and soil conditions determine the need for the two types 
of mixtures, and both have a place. Where the acid-forming quality is not 
desired, however, dolomite or magnesic limestone can replace the relatively 
inert materials that are usually present as fillers, thus furnishing acid-neutral¬ 
izing power and magnesium at a very low cost. In a region of add soils 
such as are found in Ehode Island, the quantities of liming material so sup¬ 
plied will not be sufficient to take the place of the usual liming program, but 
should reduce materially the amounts of lime needed over a long period of 
time.” 

[Work with fertilizers, West Virginia Station] (West Virginia Sta. Bui. 
278 (1936), pp. 22-24) .—Data are reported under the headings lime and fertilizer 
for fidd and forage crops, alfalfa’s response to degrees of liming (including 
the slow downward movement of lime in soil), and dolomitic limestone as 
filler. 

Inspectioii of agricultiiral Erne products for the season of 1936, H. D. 
Haskins (Massachusetts Sta. Control Ser. Bui. 87 (1936), pp. P).— This is the 
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twenty-fiftli report on the inspection of agricultural lime products in Massa¬ 
chusetts. It gives the composition of the various products which have been 
sold in the State during the year. The mechanical analysis of the ground 
limestone products is also recorded. 

agricthttieai botafs: 

Illustrated polyglottic dictionary of plant names in IjaUn, Arabic, 
Armenian, English, French, German, Italian, and TurMsh languages, in¬ 
cluding economic, medicinal, poisonous, and ornamental plants and com¬ 
mon weeds, A. K. Bedevian (Cairo: Argus <& Papazian Presses, 1936, pp. XV+ 
pi. 1, figs. 1711). —^Part 1 comprises the dictionary proper, with 
scientific names alphabetically arranged and each followed by the plant 
family and the various common names, and appendixes relating to the Arabic 
transliteration system, Armenian and Turkish alphabets with keys to their 
pronunciation, the pronunciation of Latin words, a bibliography, and addenda 
and errata. In part 2, indexes of common names of plants are given for 
each of the eight languages included, and, for convenience in locating, the 
index for each language is on paper of a difCerent color. 

A preface by W. L. Balls is included. 

Methods in plant physiology, W. E. Loomis and 0. A. Shull (New York 
and London: McQraichHUL Booh Co., 1937, pp. XVIII^472, figs. 94). —“This 
volume is an attempt to bring together material which will be useful alike 
to the instructor in biology or plant physiology, to the student in plant 
physiology, and to the research worker in plant physiology, farm crops, for¬ 
estry, genetics, and horticulture.” 

In part 1, laboratory exercises, the subject matter is discussed under chap¬ 
ter headings of the water relations of plants, transpiration, plant nutrients, the 
role of diffusion in plants, colloidal pheuomcna in plants, photosynthesis, 
plant pigments, plant foods, respiration, plant enzymes, growth and move¬ 
ment, and growth-differentiatiou balance and growth correlation. Part 2, 
general methods, deals with general laboratory procedures, the chemical anal¬ 
ysis of plant materials, the estimation of sugars, polysaccharides, nitrogen, 
and plant lipids, plant ash, physical measurements, and measurement and 
control of plant environment. A chapter on statistical methods, by G. W. 
Suedccor (pp. 38IM1G), is included. 

An appendix contains 33 tables giving various quantitative data, formulas, 
etc. An index is provided. 

An introduction to the principles of plant physiology, W. Stiles (London: 
Methuen d Co., 1936, pp. VIII+615, pis. 5, figs. 5J).—This text is addressed more 
particularly to university students. In it the purely biochemical details 
are introduced only insofar as reference to them has appeared essential to 
an understanding of the physiology of the plant. The subject matter is 
arranged under the general physiology of the cell, metabolism, the physiology 
of development, and irritability and movement. The literature references 
cover over 39 pages, and an index completes the work. 

Plant physiology: Experiments and observations on higher and lower 
plants, indLuding bacteriology and hydrobiology (with plankton), B. 
Kolewitz (PflawsenphysMogie: Versuche und BeohacMmgen an hoJieren und 
niederen PfUmsen einschliesslich Bakteriologie und Hgdrohiologie mit Planktonr 
kunde. Jena: Gustav Fischer, 1935, 3. ed., rev., pp. VI+SIO, pis. U, jigs. 175 ).— 
Under part 1, phanerogams, the text discusses the essential elements and 
nutrient salts; chlorophyll and its function; diffusion, osmosis, and turgor; 
sugar, starch, reserve cellulose, and fatty oils; protein; water and air; respi-^ 
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ration; growth, moTement, and irritability; and reproduction and inheritance. 
Part 2, cryptogams, treats of the plant groups from Myxomyceles and Schi- 
zomycetes through to the Pteridophyta and includes the ecology of bodies of 
water. 

Morphology of vascular plants: Lower groups (Psilophytales to Fili- 
cales), A. J. Eames (New York and London: McGraw-Hill Book Co., 19S6, 
pp. XVIII+i33, figs. [316]).—This textbook is intended to “make more readily 
available the important facts and theories in this field as known and inter¬ 
preted today. . . . The viewpoint is that of broad comparative study, with 
the development of a natural classification and phylogenetic relationships as 
the goal.” The order of arrangement follows that found by experience to be 
most satisfactory, though in general the more primitive forms are discussed 
first. A final general chapter takes up the plant body, alternation of genera¬ 
tions, and the classification of vascular plants. Bibliographies are given at 
the ends of individual chapters, and a general bibliography and index complete 
the work. 

Practical photo-micrography, J. B. Bauxabd and B. V. Welch (New 
York: Loncnnans, Green <& Co.; London: Edward Arnold d Co., 1936, S. ed., pp. 
XII+332, pis. 23, figs. 121). —^A thorough discussion of the optical principles 
involved, types of instruments and illuminants available, and technical meth¬ 
ods employed in photomicrography is brought up to date in this edition. 

An electrically heated needle for paraffin embedding, A. G. Baueboe and 
L. La CotJE (Science, 84 (1936), No. 21’) 1, p. 142, fig. 1). —^A sewing needle in 
handle is heated by nichrome wire at low voltage. 

[Botanical studies by the Cornell Station] ( [New York"} Cornell Sta. Rpt. 
1936, pp. 91, 92, 93, 96, 91). —^Progress reports are included on the following 
studies: Investigations on delayed photosynthesis in chlorophyll-bearing em¬ 
bryos of orchids, and other studies on orchid seed, by L. Euudson; influence 
of X-rays on the growth and metabolic processes in ferns, and effect of light 
and other factors on reproduction in certain fern prothallia, both by Enudson 
and H. T. Scofield; relation of manganese to plant growth, by E. F. Hopkins; 
the translocation of solutes in plants, by O. P. Curtis, I. H. Stuckey, E. M. 
Palmquist, and 0. A. Moose; the production of tetraploid strains of teosinte, 
in cooperation with the U. S. Department of Agriculture, by L. P. Kandolph; 
the oxygen supply and requirements of bacteria, by O. Bahn and C. P. 
Hegarty; and mitogenetic radiation, by Rahn and A. J. Ferguson. 

The plant cell: Lectures on normal and pathological cytomorphology 
and cytogenesis, E. Kustbr (Die Pflanscnselle: Vorlcsungen uber nomiale 
md patJiologisclie Zytomorpliologie wid Zytogmese. Jena: Gustav Fischer, 
1935, pp. XII+6’f2, figs. 323). —^The text of this monograph is presented under 
the main headings of protoplasm, the coll nucleus, plastids, vacuoles, starch 
grains, crystals and other cell inclusions, the cell membrane, and the develop* 
ment of the cell (including sizes, forms and growth of cells, cell division, fusion 
of cells, regeneration, symbiosis, and cell age and death). Author and subject 
indexes complete the work. 

Investigations on the formation of the cell wall [trans. title], K. Hess, 
C. TaoGUS, and W. Weegin (Planta, Arch. TFiss. Bot., 25 (1936), No. 3, pp. 419- 
4S7, figs. 15) .—A study of the cytology and chemistry of c^ wall development 
in cotton root hairs, oat coleoptiles, and young beech shoots is reported, using 
X-ray and polarization methods. 

The results of some attempts at the in vitro culture of isolated plant 
c^ [trans. title], L. Maeotta (Atti R. Aocad. Naz. Lincei, 6. ser.. Rend. Cl. Sd. 
Fis., Mat., e Nat., 21 (1935), No. 3, pp. 211-215). —In numerous experiments car- 
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ried out on plants of widely sex)aratcd groups, isolated cells in pure culture 
under sterile conditions have undergone survival, organization, and increase 
in size but never the phenomenon of cell division, since in no case have mitotic 
figures been observed. 

The concentration of solutes in sap and tissue, and the estimation of 
bound water, T. G. Mason and E. Phums (Mem. Cotton Res. Sta., Trinidad, 
Ser. B, Physiol., No. 8 (1036), pp. 467-434). —^As there was no indication of the 
presence of bound water in the expressed sap, using the cryoscopic method, 
it is suggested that the discrepancy in the sap and tissue estimates of the 
concentration of solutes (sugar and chlorine) was due to the presence of 
bound water in the tissue. Studies of the estimation of bound water and its 
application to the estimation of sap-soluble materials are discussed. No evi¬ 
dence of the adsorption of sucrose or chlorine was obtained. 

The communication of the pneumatic systems of trees with the atmos¬ 
phere, D. T. MacDougal (Amer. Phil. 8oc. Proc., 76 (1986), No. 6, pp. 828-845, 
fig. 1). —^The results of studies with an apparatus developed to measure the rate 
of streaming of atmospheric gases into the interior of living sections of 
woody stems established the presence of passages from the pneumatic sys¬ 
tem of trees across the cambium which were too small to allow streaming 
movements of watery solutions. The amount of suction necessary to initiate 
and maintain a flow of gases through these ducts varied from 5 to 30 mm 
of mercury in \arious trees. In some eases (e. g., Balix) sap-filled layers 
of wood were taken to affect the rate of streaming. 

Variations in barometric pressure, in tensions of the meshwork of sap 
conduits, and in liberation of COa from living cells and woody walls are 
factors which may set up differences in pressure and initiate streaming 
movements. Movements of gases outwardly or inwardly through the cambium 
tend to equalize the pressure and composition of the pneumatic system and 
the outside air, tluis constituting a means of ventilation. 

The measurements of the rates of flow were made on young stems, while 
determinations of the composition of the gases of pneumatic systems were 
made on samples extracted from large or old trunks. The determmation of 
rates of flow in the latter ease would require different methods from those 
described. 

A study of certain factors iniluencii^ the movement of liquids in wood, 
S. J. Buckman, H. Schmitz, and R. A. Goutneb (In Colloid Symposium Mono- 
graph, V/, edited by H. B. Weiser. Baltimore: Williams d Wilkins Co., 1985, 
pp. 103-1 iO, figs. 7). —^This is a contribution by the Minnesota Experiment Sta¬ 
tion, noted from another source (E. S. R., 75, p. 601). 

Some effects of light on the growth, flowering, rooting, and budding 
of various plants Itrans. title], P. Ohouard (Compf. Rend. Acad. Sei. [Pori5], 
202 (1986), No. 17, pp. .—Experiments are briefly described on the 

effects of light intensity, duration, and quality on radi^, spinach, bean, 
hybrid Calceolaria, peas, and Brimeura (ex Hyacinth us) amctJiystina. The 
advantages of supplementary illumination by an appropriate light, at opti¬ 
mum temperature, are stressed both in relation to precocity of flowering and 
to the processes of vegetative propagation. 

The study of the effect of blue-violet rays on photosynthesis, R. H. 
Dastub and R. J. AIehta (Ann. Bot. [Londoni, 49 (1935), No. 196, pp. 809-821 ).— 
The rate of photosynthesis was studied in the light of an Incandescent oil lamp, 
a l,5CK)-w. gas-filled lamp, a “daylight’’ lamp, and a carbon arc lamp. The 
intensity of the blue-violet region in these four lamps increases In the order 
given, and the results of the study Indicated that the photosynthetic rate also 
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increases in the g«Tn<> order. Gl^iis the importance of the blue-riolet region of 
the visible spectrum is demonstrated. 

The photosynthetic activity of sunlight vras highest in white light, inter¬ 
mediate in red light, and very feeble in blue-violet light. Both the red and 
the blue-violet regions are deemed necessary to normal photsynthetic activity, 
and even with white light the assimilation depends not only on the total energy 
content but also on the distribution of radiations of different wavelength. 

Effect of atmospheric humidity on rate of carbon fixation by plants, 
J. W. aiiTCHEEL (Bot. Gaz., 98 {1986), No. 1, pp. 81-lOi, figs. 7/). —The rates of 
carbon fixation by leaves of squash, wax bean, cabbage, Pelargonium, Primula, 
and tomato were not affected by a rapid decrease in the humidity of the ambient 
air or by prolonged exposure (from 15 to 20 hr.) to low humidity. Attached 
leaves of such plants remained turgid at moderate temperatures, even at ex¬ 
tremely low humidities, but Cineraria leaves in some cases wilted and the loss 
of turgidity was always accompanied by a decreased rate of carbon fixation. 
Air temperatures above 30® 0. retarded the rate of carbon fixation by Pelar¬ 
gonium leaves in both moist and dry air. 

Under the test conditions, the maximum size of stomatal openings on tomato 
and Pelargonium generally occurred at r^tive humidities above 60 percent. 
Their size decreased with a lowering of air humidity, and the stomata usually 
appeared closed below 30 percent 

Carbon fixation was not greatly affected by wide variations in the size of 
stomatal openings. Leaves of tomato and Pelargonium absorbed COj and 
accumulated carbohydrates in appreciable amounts even when the stomata 
appeared closed. That COa was absorbed under these conditions was shown, 
since the amount fixed by leaves with apparently closed stomata was approxi¬ 
mately equal to that fixed by the same leaves with open stomata, by the iodine 
test starch was found to accumulate in leaves exposed to relatively dry air 
with their stomata apparently closed, and the acid-hydrolyzable carbohydrates 
in Pelargo7iium leaves grown in rdatively dry air increased approximately 41 
percent in 6 hr., although their stomata appeared to be closed. 

A bibliography of 20 titles is included. 

Control of atmospheric humidity in culture studies, H. Hoff {Bot. Gaz., 
98 (1936), No- 1, pp. 85-44, figs. 11).—The quantitative method (easily set up 
and inexpensive) is recommended for small, closed chambers, and the qualitative 
method (simple and requiring little equipment and care) for both closed and 
fresh-air chambers. The physical control method by continuous vaporization 
is useful for a saturated atmosphere, but the additional apparatus required 
to secure r^ative humidities between 0 and 100 percent usually renders it 
inapplicable to culture studies. Intermittent vaporization proved most useful 
for large chambers, control being effected by a hygrostat and a humidifier, as 
described. Humidity control by idiysieal methods was effective between 15" 
and 40" C. 

Activity of the vascular cambium in relation to wounding in the balsam 
poplar, Populus balsamifera L., A. B. Brown (Canad. Jour, Res., 15 (1937), 
No. 1, Sect. C, pp. 7S1, pi. 1, figs. 9). —In disbudded units, the greater the 
amount of living bark distal to the wound the greater was the development of 
local cambial activity in relation to the wound. Local wound cambial activity 
was further promoted by the presence of developing buds and leaves distal to 
the wound- Cambial activity in relation to wounding responded to gravity like 
normal cambium. In horizontally placed leader shoots, cambial activity was 
greater in ration to a wound on the upper side of the shoot than to a aitwiinr 
wound opposite on the lower side. It is suggested that a hormone in the living 
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bark and also produced by developing buds and leaves is involved in local 
wound cambial activity. Probably this hormone is identical with that promot¬ 
ing normal cambial actvity. 

It is also suggested that a wound substance capable of promoting its^ 
only by c^ division is involved in local wound cambial activity, and the amount 
produced is apparently proportional to the extent of dying of c^ of the bark 
after wounding. From the lower edge of a complete ring a very feeble basipetal 
gradient of cambial activity arises in which differentiation to form vess^s 
and fibers fails to occur, though a few tracheids may be found. This is be¬ 
lieved to be the first report of such behavior, and it is interpreted to result 
from stimulation of the cambial layers by the wound substance alone. Local 
cambial activity above a complete ring and in relation to bridged wounds in¬ 
volves differentiation of more or less typical vessels and fibers, interpreted 
to result from interaction between the wound substance and the cambial 
hormone traveling basipetaUy in the living bark ceils. The absence or feebler 
development of cambial activity at certain points in relation to bridged wounds, 
in contrast to greater dev^opment at other points where the concentration of 
cambial hormone is presumed to be less, is interpreted to result from a lack or 
low concentration of wound substance acting as a limiting factor. 

Geruu'nation behavior of some California plants, N. T. Mibov (Ecology, 
J7 (1936), No. 4, pp. 667-612) .—^In this contribution by the California Experiment 
Station, the germination experiments (covering over 300 species of 64 families) 
are considered to justify the following conclusions: There is no consistent 
relation between systematic position and germination behavior, but certain 
tendencies within families are clearly indicated. There is a definite corrda- 
tion between germination behavior of species and altitudinal distribution, 
failure to germinate owing to seed coat conditions being found mostly at 
low elevations. The need for prolonged low temperature before germination, 
supplemented by abundant moisture, was most common in seeds grown at high 
elevations, though such conditions were in many cases necessary for seeds 
of plants of medium and low elevations. 

In annuals, when delayed germination occurred it was due to seed coat 
conditions alone. In herbaceous perennials it was due cither to the need for 
afterripening at low temperatures or to seed coat conditions. Woody per¬ 
ennials were the most complex group, delayed germiuation being due to seed 
coat conditions, need for afterripening at low temperatures, or to a combination 
of both. 

Comparative anatomy of the seeds of cottons and other malvacoons 
plants, I, n, B. G. Beeves (Amer. Jour. Bof., 23 (1936), Nos. 4, PP- 291-296, figs. 
18; 6, pp. 394-405, figs. 52). —^This is a contribution by the Texas Experiment 
Station, part 1 dealing with the Melveae and Ureneae, and part 2 with various 
species of Gossypvum and related species. 

Further studies on transport in the cotton plant, V, VI, T. G. Mason and 
E. Phuus (Mem. Cotton Bes. 8ta., Trirddad, 8cr. B, Physiol., Nos. 8 (1936), 
pp. 455-499, figs. 20; 9 (1986), pp. 679-697, figs, d).—Two papers are included: 

V. Oxygen supply md the activation of diffusion. —^As a result of this study 
“it is suggested that the mechanism activating diffusion consists in some 
special organization in the cytoplasm, maintained by metabolic energy, whereby 
the resistance to solute movement is so reduced that materials diffuse in the 
sieve tube at rates comparable with those in a gas.” 

VI. Interchange between the tissues of the corolla. —^“Tlhe reversal of the 
direction of transport in the corolla is explained as follows: Solutes move 
between the phloem and the parenchyma between the veins to maintain the 
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distribution determined by tbe relatiye solvent capacities of the two tissues. 
Continued movement from the phloem into the parenchyma is ensured during 
development by the maintenance of low concentrations as a result of utilization 
and of the intake of growth water. After anthesis the cessation of utilization 
would lead to a cessation of import. With the onset of protoplasmic decomposi¬ 
tion and the drying out of the tissues, the concentration in the parenchyma 
rises and solutes move back into the phloem. If the solvent capacity of the 
parenchyma declines with age, another factor promoting export from the paren¬ 
chyma would be introduced.” 

Seasonal changes in the carbohydrates of the wheat plant, H. K. Baketeix 
CNeio Phytol, 35 {1936), Xo. 3, pp. 229-^66, figs. 9).—The percentage amounts 
of various carbohydrates in the Rivets and Wilhelmina wheat varieties col¬ 
lected at sunrise through two seasons indicated well-defined developmental drifts. 
During winter and early spring the drifts of some of the carbohydrates (par¬ 
ticularly sugars) were somewhat obscured by environmentally induced effects, 
but it was possible to obtain a clear picture of the drifts throughout the 
season and to note the nature of the complications caused by weather factors. 
These are discussed in detail. 

The sugars occurred in the following order of percentage amounts: Sucrose, 
glucose, and fructose. Both varieties responded to low temperatures by in¬ 
creases in sugar concentration (particularly sucrose). Starch was absent 
from stems and leaves at all times, but glucose- and pentose-yielding poly¬ 
saccharides were present. Starch was definitely formed only in the ears. There 
was practically no significant difference in the carbohydrate contents of the 
two varieties. Wilhelmina was more sensitive in its sucrose reaction to low 
temperatures than Rivets. The ears of Wilhelmina started to ripen more 
rapidly than those of Rivets, but the latter, after a lag period, ripened more 
rapidly and tended to catch up. 

The chemotropism of the plant root, I, II [trans. title] {Biochem. Zfschr., 
286 (1936), 2^0. 1-2, pp. 110-127, figs. 2). —^The following parts are included: 

L The cJiemotropic stimulation of roots 'by mineral salts, B. Niklewski and 
J. Duda (pp. 110-119).—^In the tests reported the excitant was incorporated 
in a small agar block placed beside the root tips of 8 !inapis alba. After from 4 
to 5 hr. of action the direction of growth of the root, overcoming the geotropic 
stimulus, became altered. The curvatures were almost exclusively positive, 
and the few cases of negative bending could be attributed to pathological 
causes. The phosphate ion had a strongly positive action and the NOa ion 
a weaker effect In addition to iwtassium, the cations acting most strongly wore 
Hg • *, A1 • * *, Fe • ’', and UOj *. Not only the electrolytes but various organic 
substances (e. g., eosin and methyl violet) exhibited a strong chemotropic 
action on the root tip. 

II. The chemotropic stimulation of roots by colloidal substances, B. Niklewski, 
H. Brodowska, M. Dydo, and M. Kahl (pp. 120-127).—The results given indi¬ 
cate that not only molecular but also colloidal solutions may induce chemotropic 
stimulation. A quartz suspension with a maximum particle size of 0.002 mm 
induced no chemotropic reaction, but colloidal solutions of gold, silver, ferrous 
hydroxide, copper, and sulfide of arsenic, with size of particles below 100 mj^, 
called forth very distinct chemotropic curvatures. Solutions of mastic and of 
gamboge reacted similarly, and strong chemotropic stimulations were induced 
by the humus colloids contained in stable manure. As soon as the solutions 
coagulated (determined for gold and silver solutions) they lost this power. 
On the contrary, the hydrosols of agar, albumin, and edestin, the particles of 
which are invisible even submicroscopically, called forth no chemotropic reac- 
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tions. Although crude egg white causes these reactions, their origin is 
explained on the basis of various substances other than the albumin contained 
therein. 

The basis of this type of stimulation by colloidal substances is believed to 
lie in the impact of the particles on the root cells rather than in the penetra¬ 
tion of the cells, as is assumed for the ions of molecular solutions. However, 
only particles of a certain size act as chemotropic stimuli. 

Investigations on the action of the natural growth-promoting substances 
and of ]3-indolylacetic acid on the metaboUsni of plants [trans. title], G. 
Feibdbich {Planfa, Arch. TFiss. Rot., 25 {19B6), No, 4, pp. 60"-64'^, fig, 1), —The 
experiments were perfumed on HeliaTfthus, 

The conduction of growth-promoting substances in plants, I, 11 [trans. 
title], F. Laibach and O. Fischnich {Planta, Arch, Wise, Bot, 25 (139d), No, 4, 
pp, 648-659i figs. 11; 26 (1936)^ No. 1, pp, 81-89, figs. 5). —^The first paper describes 
tests carried out with red coleus and cucumber. The second describes a method 
for determining the rate of transmission of j8-indolylacelic acid (heteroauxin) 
in intact plants (Oucumis sativus). 

Auxin and correlative inhibition, B. Le Fanu (New Phgtol,, 35 (1936), No. 3, 
pp. 205-220, figs. 2). —^Axillary buds of pea (Pisvm salivum) on single-node stem 
cuttings and the growth <»f young stems were inhibited w'hen the ends were 
placed in heteroauxin solution. Growth of young internodes was also inhibiU'd 
by lanolin containing heteroauxin pla<*c'd on the stem in a position morpholog¬ 
ically below them, although tlioir growth was aeeelerat<Hl by the same treat¬ 
ment applied above. Least's protected a stem against lioteroauxin inhibition. 
Buds of cuttings were inhibited by heteroauxin in gelatin applied to the cut 
ends of the stems above or below tliem, but more strongly when applied above. 
Little or no auxin was present in an inhibited shoot. A completely inhibited 
shoot transported auxin only feebly, if at all, in cither direction. 

It is concluded that inhibition ot lateral buds and shoots is probably a sec¬ 
ondary process originating from some positive primai*y process promoted by 
auxin in the inhibiting shoot. 

Leaf movements under the influence of artificially applied growth sub¬ 
stances [trans. title], F. Laibach and O. Fischnich (Biol. ZentU., 56 (1936), 
Nos, 1-2, pp, 62-68, figs. 3). —^Thesc tests were carried out in the greenhouse with 
coleus and tomato plants subjected to the action of /3-mdolylacetic acid used 
as a paste and with lanolin alone applied in tho controls. 

Vitamin Bi and the growth of excised tomato roots, W. J. Robbins and 
M. A. Babtuet (Scieme, 85 (1937), No. 2201, pp. 246, 247).--\Yovk at the Univer¬ 
sity of Missouri showed that excised tomato roots will grow indefinitely in 
White’s solution (B. S. li., 72, ]). ISo) where the jeast is roplacod by natural 
crystalline vitamin Bi ]Morck or by synthetic Bi Merck, the first-mentioned 
vitamin being effective at the great dilution of 1X10'*7 in 50 cc. It is 
suggested that normally the tomato root depends on the top part of the plant 
not only for carbohydrate but also for vitamin Bi. 

Can the Klebs theory relative to the dependence of blossom formation 
on the chemical composition of the plant be maintained? [trans. title] 
H. Knodee, (Ztschr. Bot., 29 (1936), No. 10-11, pp. 499-501, figs. 12).—This is a 
theoretical and analytical study and review, with a literature list of 54 titles. 
The experiments conducted with oats, spinach, lettuce, rudbeckia, and chrysan¬ 
themum failed to indicate any infliioiice of the nitrogen: sugar ratio or of the 
phosphorus picture on blossom formation. The relationship of organic to inor¬ 
ganic substances depended on the intake of light during development, but no 
135P77—37-3 
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cliEracteristic relationsliip to the time of formation of the blossom anlage was 
found. 

The mineral absorption of higher plants as function of a correlation 
between inner and outer factors [trans. title], 0. Schmuxt {Ztschr. Bot., 
so (1936), No. 7-8, pp. 289SSi, figs, i^).—The experiments were performed on 
BmcJiezia ncibiVs^ Heliantlius annmis, Impatiens spp., Tropacolvm aduncum, 
Zea mays, Sicyos angulata, Cyclaniliera spp., and CHcnmis satiruh. A bibliog¬ 
raphy of 24 references is included. 

Comparative content in sulfur and phosphorus of plants grown on the 
same soil [trans. title], G. Bertilvnd and L. Suberstein (Bui. Soc. Chim. 
France, M6m., 5, ser., 3 (1936), No. 4, pp. 825-628).—This paper gives data essen¬ 
tially the same as previously noted (B. S. R., 75, p. 317). 

Semisolid media for cultivation and identification of the spornlating 
anaerobes, R. S. Sphay (Jour. Bact, 32 (1936), No. 2, pp. 135-155). —^This is a 
contribution by West Virginia University. 

The indol tolerance of certain strains of the colon-aerogenes group, 
R. L. Peaince (Jour. Bact., 32 (1936), No. 2, pp. 211-214). —^This is a contribution 
by the Massachusetts Experiment Station. 

Essential growth factors for propionic acid bacteria, I, n (Jour, Bact., 
32 (1936), No. 2, pp. 157-174, figs. 4).—These two papers from the University of 
Wisconsin are entitled, respectively. Sources and Fractionation, by B. L. Tatum, 
W. H. Peterson, and B. B. Fred (pp. 157-166), and Nature of the Neuberg 
Precipitate Fraction of Potato: Replacement by Ammonium Sulphate or by 
Certain Amino Acids, by E L. Tatum, H. G. Wood, and W. H. Peterson (pp. 
167-174). 

Boot nodule bacteria of some tropical leguminous plants.—Cross¬ 
inoculation studies with Vigna sinensis L., O. N. and B. K. Axjubn (Soil SoL, 
42 (1936), No. 1, pp. 61-74, pls. 2).—This report by the Hawaiian Pineapple Pro¬ 
ducers’ Experiment Station presents the results of observations on nodule 
formation on various leguminous plants and cross-inoculation tests with these 
plant species. The versatility of the now so-called cowpea group is further 
emphasized by the addition of various distantly related leguminous plants as 
a result of rigidly controlled plant inoculation tests (34 species of the Mimo- 
soideae, 3 of the Oaesalptnioideae, and 54 of the Papilioiioideae). The present 
state of the cowpea group is briefly discussed. 

The abnormal structure induced in nodules on lucerne (Medicago 
sativa li.) by the supply of sodium nitrate to the host plant, H. G. 
Thornton and J. E. Rxjdoef (Roy. Soc. [London}, Proc., Ser. B, 120 (1936), 
No. 817, pp. 240-252, pis. 3, figs. 3). —^“Microtome sections of the nodules revealed 
the following abnormalities which were associated with the supply of nitrate 
to the host plant: (1) The cell walls of the distal cap were very much thick¬ 
ened, the wall material often projecting into the cells in the form of con- 
cretiordike lumps. These thickened walls and the lumps gave the same mi- 
crochenolcal reactions as did the thin c^ walls of the normal tissue. The 
cell contents were usually reduced and the nuclei greatly shrunken. (2) The 
endodermis that surrounds the central tissue of the nodule and also that which 
ensheathes the vascular strands were abnormally thickened by a deposition 
throughout the c^ walls of material giving the suberin reaction with schar- 
lach R. <3) There was an increased tendency towards necrotic decay of the 
central bacterial tissue, and where this did not occur the cell contents were 
usually much reduced. (4) In the younger portions of the bacterial tissue, the 
bacteria occur principally in the coccus stage of their life cycle, a stage usually 
associated with food deficiency.” 
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The principles of heredity, L. H. Snydilb {Boston and Lmidon: D. 0. Heath 
d Co., [1935], pp. X///+SS5, [pis. 3], figs. [150]).—^A textbook presenting the 
principles of genetics, with special reference to animals and man. 

A cytogenetic study of a chromosome fragment in maize, M. M. Bhoades 
(Genetics, 21 (1035), No. 5, pp. 491-502, figs. 5).—A corn plant intermediate in 
appearance between the trisomic and disomic individuals appeared in the 
progeny of a plant trisomic for chromosome V in cooperative studies by the 
Iowa Experiment Station and the U. S. Department of Agriculture, and car¬ 
ried a fragment of dbromosome V besides the normal complement of 20 chromo¬ 
somes. The fragment consisted of the entire short arm of chromosome V 
with a terminal spindle fiber insertion region. 

The fragment chromosome was associated with the two normal chromosomes 
in about one-half the cells. Segregation of the three members of the trivalent 
groups was not random, but in such a manner that the fragment diromosome 
usually accompanied a normal when it passed to a pole. The spindle fiber 
insertion region of the fragment chromosome was observed to be split or 
double in cells where it was lying free in the nucleus as a univalent. The 
equational split into two chromatids was clearly evident The y*, Ys, Pr, Fja, 
Vi, and Btx loci were located in the long arm of chromosome V, while the Bmt 
and Ai loci were located in the short arm of the chromosome. Pollen hyper- 
ploid for the fragment chromosome occasionally functioned in coiniietilion with 
haploid pollen. Crossing over in certain regions soemod more frequent in 
fragment plants than in diploids. 

The histological background for dwarfism in Zea mays, L. B. Abbe 
(Amer. Phil. 8oc. Proo., 75 (1035), No. 5, pp. 7i3-7-^7, pis. 2, figs. -f).—Measure¬ 
ments made on 18 cultures segregating for dwarf or dwarflike types of com, 
Including 9 dwarf types grown at Cornell University, and on other dwarf 
types and their normal sibs provided from other sources, included length of 
tassel and of internodes; diameters (at right angles) of the upper, middle, and 
lower part of each third internode; lengths of leaf jdicaths and blades; and 
leaf blade widths at various points. Normal and dwarf plants are compared 
graphically and discussed. Although generalizations are not attempted, it is 
pointed out that a suggestive relation between cell and gross internode 
diameters was apparent in some cases. 

Cytological studies on the peanut, Arachis.—^11, Chromosoiuo number, 
morphology, and behavior, and their application to the problem of the 
origin of the cultivated forms, L. IIusted (Oytologia, 7 (1936), No. 3, pp. 896- 
423, figs. 56). —^Further studies are reported (E. S. B., 71, p. 758). 

Consideration of tlie basic chromosome numbers present in the legume 
family indicate that A. hypogaea is a polyploid species. The chromosome 
number of 115 plants representing 3S species, varieties, lines, and Fi, Fa, and 
Fi varietal hybrids is reported as 20 (n) or 40 (2»). An exceptional plant 
contained 41 somatic chromosomes and a small fragment. The 116 plants 
examined showed the presence of 2 chromosomes morphologically distinguish¬ 
able from the others because of their smaller size. One strain of Spanish, 
1 of runner, and 9 F* plants of a Spanish X runner cross showed the pres¬ 
ence of chromosome pair *‘A” and a second pair, “B*’, the chromosomes of 
which possess a subterminal attachment constriction and a conspicuous sec¬ 
ondary constriction. 

In the cultivated peanut (A. hypogaea), chromosome association daring 
meiosis in varieties and varietal hybrids is usually seen as 20 normal bi¬ 
valents. Other configurations such as trivalents, quadrivalents, quinquevalents, 
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sexiTalents, and an association of 10 chromosomos are occasionally formed. 
It appears to be a species in wblch deviations from tlie 40 somatic number 
seldom occur. The origin of bunch and runner type forms of the commer¬ 
cial peanut is discussed in the light of the cytological results. In that their 
chromosome number, morphology, and behavior are essentially similar, and 
the chromosomes of these two peanut types are seen to be homologous each 
to each notwithstanding posijible minor changes, it is concluded that they, 
as wen as A. nanibyquarae and A. raateiro^ have been derived from a common 
origin. 

Studies on the inheritance of carotene in carrots, S. L. Emsweilek, 
P. C. Bureelu, and H. A. Borthwick {Amer, 800 , Hoi't. 8 ci. Proc., 32 (1935), 
pp. 308-Sll, fig, J).—Among interesting findings in this study, conducted by the 
California Experiment Station at Davis, were that there is much more caro¬ 
tene in the phloem than in the xylem of the roots and the amount of carotene 
is greater in both the xylem and phloem at the top than at the base of the 
root. Apparently carotene accumulates rapidly at the top until a limit is 
reached, after which accumulation progresses downward. A high correla¬ 
tion was noted between the color of the tissue and its carotene content. 
Colorimeter readings on the total extracted pigments before the separation 
of carotene and xanthoi»hyll was effected were correlated very consistently 
with carotene content. In comparing the carotene content of a commercial 
Danvers stock with a strain inbred for four generations, it was found that 
the inbred line was much less variable. Notable differences were found in 
the carotene content of different inbred lines. 

The inheritance of a green flowered variation in Oucumis sativus, 
A. B. Hutchins {Amei!\ 80 c, Hort, 8 ci. Proc., 32 (1935), p. 513).—Attempts to 
self-fertilize a green flowered variant characterized by hypertrophied stamens 
in the male flowers and larger ovaries and stigmas in the female flowers led 
to no fruits with seed. No success was secured in crosses in which the 
green variant was used as the ovule parent, but there was good success when 
the green variant was used as the pollen parent and other inbred lines as 
the ovule parent. The results indicate that the green flower is inherited as a 
recessive character whose expression is due to a one-factor difference. 

The interaction of the blue and green color factors in Hubbard squash, 
A. B. Hutchivs (Amer. Boc. Jffort 8 ci, Proc., 32 (1935), p. 514). —Crosses made 
at the Minnesota Experiment Station in 1932 between self-fertilized lines 
of Green and Blue Hubbard squash yielded Pi progeny of light green color 
intermediate between the two parents. In the Fa and backcross populations, 
the size and shape of fruits ranged between those of the two parents. Green 
color was apparently partially dominant to blue. 

The uniform fruit color gene in the tomato, A. F. Yiugfjj (Amcr. Boc. 
EoH. 8 cL Proc., 32 (1935), p. 512). —Stating that the factor of uniform fruit 
color is a simple recessive not possessed by any important tomato variety, 
the author discusses results of crosses at the North Dakota Experiment 
Station of the Bison tomato with an unnamed variety jjossessing the uniform 
fruit color gene. Certain seedlings wei*e obtained which were characterized 
by great earliness, small determinate vines, red flesh, good size, uniform 
fruit color, and apparently unusual resistance to heat and drought. 

Apple breeding: An example of parental prepotency in two progenies of 
the D^cious apple, H. L. Lantz (Amer. 8og. Sort. Bd. Proc., 32 (1935), 
pp. 10 - 12 ). —Observations by the Iowa Experiment Station on the progenies 
of two apple crosses—Antonovka X Delicious and Black Annette X Delicious— 
produced in the same year and grown under comparable conditions, ^owed 
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striking contrasts. In the young trees, the 134 trees of the first cross included 
84.4 percent of very good and good grades, whereas the 94 trees of the sec¬ 
ond cross contained only 17 percent of good and no very good trees. Other 
progenies of Antonovka crossed with King David, Ashton, Grimes Golden, 
and Jonathan also showed marked vigor, indicating that Antonovka carries 
a groiip of dominant growth genes and approaches a homozygous condition 
for factors producing vigorous growth. Black Annette X Anisim produced 
l>oor trees indicating that Black Annette represents a genetic complex lacking 
in a capacity to produce strong growth factors in the progeny. 

Hybridization of animals, A. S. SebeseovskiI iGil>ridiya{siub ffhivotnykh, 
Moskva: Gosud, Itsdateh, 1935, pp. 390, pis. figs. 99 ).—^Results are presented 
in this Russian publication of species crosses produced in animals, the com¬ 
parative fertility of hybrids, and the use of methods of artificial insemination 
in bringing about crosses. 

The genetics of cattle.—1, A survey of the literature upon the in¬ 
heritance of milking capacity, A. D. Bucievnan Smith and O. J. Robison 
(In Bibliographia Genetica. ’s Ch^avenhage {The Hague): Martinus Nijhoff, 
1933, vol. 10, pp. 1-10Jf ).—^A review is presented of research dealing with the 
inheritance of milk production, persistency and milk composition in dairy 
cattle as related to conformation, color, progeny testing, inbreeding, relative 
importance of the two parents, and the number of genetic factors involved. 
On account of the differences expressed by numerous investigators as to the 
mode of inheritance of production, it was impossible to come to a single 
conclusion. Mention is also made of the influence of many environmental and 
nutritional factors. 

Contingent relations between blood groups and milk production in cattle 
[trans. title], 0. Kronacheb and P. Hoqreve (Ztsclir. ZUcht., Rcihe B, Tier- 
zucht. u. ZUchtvngshiol , 35 (1936), No. 1, pp. 89-9J).—Study of the milk and fat 
production records of 111 cows in 3 herds with reference to the 9 blood types 
showed that the production of those in ihe Go group was below the average in 
all three herds. There was some tendency in two of the herds for cows having 
different serum agglutinating properties to show relatively high production in 
comparison with the rest of the herd. 

Horn inheritance in Galloway-Holstein cattle crosses, W. T. White and 
n. li. InsEN (Jour. Genet., 32 (1936), No. 1, pp. 33-49 ).—^In reciprocal crosses of 
Galloway and IRdslein cattle at the Alaska B\rK‘riment Station, there were 
produced in the Pi generation 12 polled females, S polled males, and 5 males 
with scurs. None of the 29 Fa animals and only 1 Pa had scurs. To account 
for these results and those obtained by other workers, a hypothesis is i>resonted 
from the Kansas Experiment Ktation exidaiiiing the inheritance of horns and 
scurs. 

“All cattle are assumed to be liomozygous for the horned gone, H. Polled 
animals carry a dominant gone, P, which is completely dominant to p (absence 
of polled) and also completely epistatic hi both sexes to H. Two other factors 
are postulated, Ha (“African” horns) and 8o (scurred). The latter is sex- 
limited to the extent that in both the heterozygous and the homozygous con¬ 
dition it is epistatic to P in males, while it is epistatic only in those females 
that are homozygous for the gene. A similar relationship applies to Ha, 
except that it has not yet been determined whether or not homozygous Ha 
females carrying P are horned. In noni)olled (pp) animals H is epistatic to 
Sc in both sexes and apparently is epistatic to Ha, although it is quite con¬ 
ceivable that H and Ha each has a modifying effect on the other, making the 
epistacy incomplete.” 
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The operation of these factors in matings is discussed in connection with 
the results of other investigators and the appearance of genes Ra and So in 
Hereford cattle and mutations of these and the other genes. Evidently the 
gene P is not linl^ed with the black or self-color genes. 

The silver gray color in Indian cattle, A. 0. Rhoad (Jour. Heredity, 27 
(1936), No. 3, pp. 113-118, figs. 4).—Study of the Guzarat and Nellore breeds of 
Indian cattle in Brazil showed that the hair of these cattle is characterized 
by a nonpigmented tip, producing a silver gray effect in the coat pattern. 
Based on crosses of Guzarats with Holsteins, it appears that the self-pattern 
of the Guzarat is dominant to Holstein spotting, but the total pigmented hair 
(Tp) of the Holstein was dominant to the tipped or bicolorod condition. The 
width of the tip is assumed to be controlled by plus and minus modifiers. 
The tipi)ed condition of the hair is characteristic of the Guzarat, Nellore, Scindi, 
Jersey, and Brown Swiss cattic, while the Angus, Holstein, Red Polled, and 
Shorthorn are characterized by the unicolored type of hair. 

A case of extreme sex-modification in an adult bovine free-martin, 
A. Butse (Amt. Rec., 66 (1936), No. 1, pp. 43-58, figs. S).—Modification in the 
sexual organs of a 30-month-old free-martin, born with 2 males in a set of 
triplets, are described. A penislike structure 26 cm long was in a highly 
contorted condition ventral to the vestibule and urinogenital sinus and termi¬ 
nated in a large glans penis. Germ cells were absent in the gonads, which 
contained seminiferous tubules, undifferentiated medullary cords, and rete. 
The vasa deferentia emptied into the urogential sinus. There were well- 
developed seminal vesicles but no trace of a uterus or a vagina. The males 
are considered as the reason for the extreme sex reversal in the female. 

The experiments of T, H. Riches concerning the production of monsters 
in cattle, R. C. Punnett (Jour. Genet., 32 (1936), No. 1, pp. 65-72). —To ascer¬ 
tain if the lethal monsters occurring in Dexter and Telemark cattle are due to 
the same or different genes, a Telemark bull, carrying the recessive lethal of 
the breed, was mated to Dexter cows. There were produced 24 calves and 1 
mummy, but none were of the monster type. It is concluded from these results 
that the monsters in the two breeds are due to different genetic factors. Con¬ 
firming this, among 11 F 2 progeny there were produced 3 Dexter-type and 1 
Telemark-type monsters. 

The data on the structure of the testes of hybrids of yak and cattle, 
A. I. ZxnTiiT and V. V. Ivanova (Oompt. Rend. (Dole.) Acad. Set. U. R. 8. 8., 
n. ser., 4 (1936), No. 2, pp. 75-77). —^Hybrid males between yaks and cattle 
exhibited similar disturbances in germ cell formation in those that wore pro¬ 
duced in the first cross and by backcrossing Fi females to bulls. Spermato¬ 
genesis reached a more advanced stage in a backcross produced by mating an 
Ft female to a full-blooded yak. Mature sperm appeared in small amounts, 
but mobility and fertility was not determined. 

On the chromosomes of the yak (Poephogus grnnniens L.)« A. I. Zutun 
(Compt. Rend. (Dok.) Acad. 8 ci. V. R. 8 . 8 ., n. ser., 4 (1935), No. 1-2, pp. 
81-83, fig. I).—The diploid number of chromosomes in the yak was found to be 
64, with the Y chromosome presumably the smallest. The fact that cattle have 
60 chromosomes is suggested as the reason why males of yak-cattle crosses are 
sterile. 

The inheritance of swine colors in race crosses [trans. title], J. Schmidt 
(Forschungsdienst, 1 (1936), No. 3, pp. 205-217).—A summary of color in¬ 
heritance in breed crosses. 

Contribution to inheritance in swine in the first cross [trans. title], 
D. Dschaparidsb (Ztschr. Zucfit., ReiTie B, Tiereucht. u. ZuoMungsliol., 34 
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(1936) i No. 8, pp. 835-347, figs. 8). —Comparison of the characters of Hannover- 
Brannschweigisches Landschwein and White German Edelschwein and the 
crosses between them showed that the sow was solely responsible for the dura¬ 
tion of the gestation period and the size of the litter, and the boar had no 
influence on them. However, the weight of the pigs was intermediate between 
the weights of the purebreds. Mortality to 28 days was loss in cross-breds than 
in purebreds although size and growth rate were intermediate. The white color 
was generally, although not completely, dominant. 

How far is an increased lard production throngh crossing possible? 
[trans. title], O. Keonacheb and J. Bjjesch (ZtscJir. Zucht., ReiJie B, TierssUcht. 
u. ZuclitmigshioJ., 34 (1936), No. 3, pp. 327-838). —^Dressing percentages and fat 
yields of cross-bred and purebred swine are presented. The cross-breds grew 
faster, but the fat percentages at the same weights were higher in purebreds. 

A study of the fossil horse remains from the upper Pliocene of Idaho, 
C. L. Gazin (U. 8. Nail. Mus. Proc., 83 (1936), No. 2985, pp. 281-320, pis. 11, 
figs. 4)- —Detailed descriptions are given of the bones from the fossil horse 
remains found in southern Idaho. 

An hereditary lethal for localized motor and preganglionic neurones 
with a resulting paralysis in the dog, C. R. Stockabd (Amer. Jour. Anat., 
59 (1936), No. 1, pp. 1-53, pis. 10, figs. 8). —study is reported oC a condition in 
several breeds of large dogs, involving a more or less pronomieed weakness 
in the posterior extremities resulting in faulty gait or even in inability to 
stand. The condition develops after a few months oT age and, in many cases, 
the dog compensates for it by the use of other muscles. Prom nine cross 
matings of normal Great Danes and St. Bernards, 57 puppies were raised to 
3 mp. of age and all but 3 or 4 exhibited the condition. Among the 60 Fa 
progeny raised to 3 mo. of age, only about 20 showed symptoms of the hind 
leg paralysis. However, the birth to 3 mo. of age mortality was 68 percent in 
this group. It is suggested that the paralysis is due to a complex of three 
dominant genes, two of which wore contributed by one of the parent breeds 
and one by the other. 

Crosses of bloodhounds with Great Danes produced Pis willi somewhat 
hyperextended straight legs. A high percentage of paralysis occurred among 
the P 2 S that survived to 3 mo. of age. No other dogs derived from many 
crosses have shown the same type of paralysis. Pathological aspects of the 
condition involving death ol' certain motor and preganglionic, sympathetic 
neurones iii the lateral and anterior horns of the lumbar region of the spinal 
cord are discusso<I. 

On the gcnc^tics of the spotted pattern of the guinea pig, S. WnionT and 
H. B. Chase (Ocfietics, 21 (1936), No. 6, pp. 758-787, figs. 2) .—An analysis of 
white spotting in the guinea i)ig is reported based on crossi^s of inbred strains. 
Twenty-three grades of spotting were set up, ranging from complete self to 
complete white. The inbred strains showed a high degree of variability as 
regards the spotting expressed, and the Fi and Fj iirogenios exhibiting similar 
distributions suggested the operation of at least four or five pairs of segregating 
factors to explain the differences between the inbred strains. There were 
postulated a major pair of alleles fif and s in which there was incomplete 
dominance, with s tending toward white. By the action of modifying factors, 
88 animals may show traces oE white. 8 s animals range from self-colored up 
to 95 percent white, and ss range from self-while to only a trace of white or 
are perhaps self-colored. An enormous amount of nongenetic variability was 
found to exist Within strains correlations between parents and offspring and 
litters were very low. Only 42 percent of the variatice in spotting was genetic 
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in a stock in which no matings as close as second cousins were made. Sex 
differences accounted for 2 to 3 percent of the variance in the random-bred 
and isogenic strains, respectively. Females had more white than males. A 
discussion is given of the interpretations of other authors regarding spotting 
in the guinea pig. 

The association between color and size in mice, G. V. Gbeen (Amer. Nat., 
69 {1935), No. 725, pp. 635-638)^—In discussing the results presented by Feldman 
(E. S. R., 73, p. 767) on body weights of heterozygous black and homozygous 
brown mice, it is suggested that linkage of the 6 gene with genes for growth 
offers an explanation better than that based on a direct influence of the 1 ) 
gene on growth. 

Multiple lethal genes in the mouse, C. V. Geeen (Jour. Heredity, 27 
{1936), No. 5, pp. 181, 182, fig. 1 ).—^An account is given of the production of a 
mouse heterozygous for the four dominant mutations, yellow, brachyuric, white 
spotting, and naked. In crossing the yellow brachyuric females with a dominant 
spotted naked male, there were produced 22 progeny, representing 14 of the 16 
expected classes. It is evident that these lethals in the mouse are not cumulative 
in action, although any one in the homozygous condition is lethal. The four 
doses of different mutations did not cause the death of the zygote. 

Grey-lethal, a new mutation in the house mouse, H. GBUNEnESG {Joxir. 
Heredity, 27 {1936), No. 3, pp. 105-109, figs. 6 ).—^The operation of a new lethal 
gene in the house mouse is described. Homozygous animals have a pure gray 
fur without a ti'ace of yd.low. At birth, gray-lcthals are slightly underweight. 
The rate of growth slows during the second week and the animal dies. There is 
no eruption of teeth, and bone formation is abnormal. Death is not due to 
starvation because of inability to eat solid food, as the gray-lethals die under 
42 days of age even when receiving liquid food. Histological study of the 
bones showed that the spongiosa, once formed, persists permanently, whereas 
normally the initial spicules are later destroyed. 

Some linkage tests with wavy mice, H. GaflNEBERo {Jour. Genet., 32 
{1936), No. 1, pp. 1-3 ).—^Linkage tests conducted at the University College, 
London, showed independent segregation of the waved gene (lori) in mice and 
the factors for pinkeye dilution (pi), nonagonti (a), brown (b), and blue 
dilution (d). 

Linkage studies of waved coat in the house mouse, S. 0. Bubhoe {Jour. 
Heredity, 27 {1936), No. 3, pp. 119, 120 ).—^Linkage tests showed wavedi to be 
inherited independently of the genes for agouti, albinism, short ear, leaden, 
rodless, piebald, anemia, waltzing, dominant spotting, dwarf, and naked. It is 
concluded that vh may be considered as the marker of another chromosome. 

A geneticist studies leukemia, E. G. MacDoweix< {Sci. Mo., 42 {1936), No. 2, 
pp. 99-110, figs. 8 ).—A discussion of leukemia in mice, with special reference 
to the relative Influence of genetic and extrinsic factors in its inheritance. 

Satin, a new hair mutation of the rabbit, W. E. Gastle and L. W. Law 
{Jour. Heredity, 27 {1936), No. 6, pp. 235-240, figs. 3 ).—^After presenting a 
chromosome map of the rabbit showing the location of 15 genes on 10 of the 22 
chromosomes, a mutation, designated as satin, is described. The coat is 
smoother and glossier than normal, and the hairs are more slender and have a 
thinner cuticulum. A detailed description is given of the hair structure. The 
satin mutation is due to a single gene recessive to the normaL It appears to 
be independent of the genes for albinism and brown, angora and English, ex¬ 
tension, furless, rexi, rex«, agouti, and the blood group gene Hi. 

A tame-wild rabbit cross, W. K Wilson {Jour. Heredity, 27 {1936), No. 3, 
pp. 127-131 ).—^In an attempt to produce a homozygous strain of agouti rabbits 
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o£ a sturdy type with dense fur, two wild bucks were crossed with three Sitka 
(Black Beverin) does. Considerable diflSlculty was experienced in making the 
original cross, and the mortality was heavy and litter size small in the Fi, Fj, 
and F« generations. The contrasting characteristics of size and temperament 
in the parents were essentially intermediate in the progency. The wild char¬ 
acteristic was evident in FaS, and no truly docile animals appeared. A wide 
banding condition on the agouti hair resulting in a pale color was observed in 
the Fa population. This seemed to b^ave as a Mendelian recessive to normal 
agouti banding. 

Some obsciwations upon the mitotic and meiotic divisions in the Wistar 
rat, I, n, W. Bryden (Cytologia, 6 (1935), No. pp. SOO-307, figs. 8; 
7 (1936), No. 3, pp. 389-395, figs. 6). —Two papers are presented. 

I. The effect of changes in temperature. —^The frequencies of chiasma and 
bivalent types observed on microscopic examination of testes removed from 
rats subjected to temperatures gradually dropped from 17® to 3" O. during a 
period of 4 hr., indicated that the mechanism of chromosome movement, 
chiasma formation, terminalization, etc., were affected by the treatment. How¬ 
ever, no degeneration was noted, although the treatments were continued as 
long as 10 hr. 

II. Changes in temperature over localised areas. —Temperature changes in 
the scrotum of rats were brought about by the application of ether and ethyl 
chloride or by heat, and after 8 hours* treatment the testicles were fixed and 
studied. Chiasma formation in the testicles subjected to higher, lower, or 
alternating temperatures and the controls did not show significant differences. 
Differences in the coefficients of terminalization and the frequency of the stages 
of meiosis are discussed. 

The frillback pigeon, H. Wbxexsen (Jour. Heredity, 27 (1936), No. pp. 
161-163, figs. 3). —^In a study of the inheritance of the frillback character in 
pigeons, in which the feathers on the shield are curled and twisted, it was 
found that the character was probably dependent upon two factors, with 
perhaps minor modifiers influencing the degree of curling. The Fi hybrids 
were intermediate although somewhat variable in the degree of twisting of 
the feathers. Backcross progeny to the frillbacks and the normal smooth 
pigeons wore also variable. Au intermediate form designated as ruffled also 
appeared. 

[Studies of the physiology of reproduction in animals! ([New York] 
Cornell 8ta. Npt. 1936, pp. 89, 90, 133, 134). —Brief results are given as to the 
use of hormones in combating sterility in dairy cattle, by S. A. Asdcll, S. E. 
Smith, and M. G. Fincher; the use o£ pituitrin for hastening birth and lowering 
the percentage of still-bom pigs, by Asdell and J. P, Willman; selection for 
lowered mortality in White Leghorn fowls, by F. B. Ilutt, G, O. Hall, and E. L. 
Brunett; studies of the influence of progynon B, parathormone, and the thyro¬ 
tropic hoi mono and combinations of hormones on the blood calcium of pullets, 
and the glycine content of chondrodystrophy and normal fowl embryos, botli 
by Hutt and A. B. Patton; and progress on studies of tlie inheritance and 
linkage relations of various characters in the fowl, by Hutt. 

Participation of ovarian factors other than **estrin*’ in the estrus phe¬ 
nomenon, S. 0. Freed, T. Garvin, and S. Soskin (8oo. Ewpt. Biol. <md Med. 
Proc., 35 (1936), No. 3, pp. 409-414)- —^The daily administration of 25 interna- 
national units of dihydroxyestrin benzoate to normal and castrated adult 
female rats for 4, 20, 30, and 60 days before sacrificing them showed, from 
careful examination, that the uteri of the castrated females showed a typical 
oostrous reaction whereas the normals were in various stages of diocstrum. 
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After 20 days the ovaries of the normal animals had undergone considerable 
hypertrophy, and after 30 and 60 days the uteri were hypertrophied. As three 
principal differences were noted in the response of normal and castrated animals 
to oestrin administration, it is considered that the ovaries elaborate a factor 
concerned in the inhibition of the uterine response, rythmic activity of the 
endometrium, and augmentation of the uterine response to oestrin. Evidently 
oestrin alone cannot comidetely replace the ovary in inducing the uterine 
response. 

Experiments in. the physiology of mammary development and lactation, 
S. A. Asdell, H. J. Beooks, G. W. Salisbuby, and H. R. Secdensteiit ( iNew 
Torfc] Coimell 8ta, Mem. 198 (1936), pp. 32, figs. 5).—Results are reported of 
the effects of the administration of acid and alkaline extracts of fre^ and 
dried sheep pituitaries and the presence of corpora lutea on mammary gland 
growth and milk secretion in normal and ovariectomized rabbits. Evidently 
the growth and secretion effects were due to different hormones. Alkaline 
extracts of the anterior pituitaries caused growth in the mammary gland 
and Tttilk secretion. Acid extracts had no effect on mammary growth but 
caused lactation in the dry developed gland within four days. Mammary gland 
development was associated with the presence of corpora lutea in the ovary, 
and could be produced by sterUe matings, injections of anterior pituitary ex¬ 
tract, or human pregnancy urine. As the mammary gland and uterine devel¬ 
opment could be induced in ovariectomized and hypophysectomized rabbits 
Injected with oestrin and progestin, it is considered that the ovarian hormones 
act directly and not through the hypophysis. Phyone, the gonad-stimulating 
hormones, and pituitrin were without effect on the mammary glands. Theelin 
injected during pseudopregnancy carried manunary gland development no 
further than usual. 

Studies of milk secretion in a few goats ^owed that injections of prolactin 
caused milk secretion and when injected late in lactation caused increased 
milk yield. From the experiments with goats, it is concluded that the mammary 
development is under the influence of the ovary and that normal decline in 
lactation is due to the senility of the mammary gland, but that rapid decline 
is due to the production of insufficient prolactin by the animal and could be 
rectifled experimentally with good results. 

Sex-modification in the chick embryo resulting from injections of male 
and female hormones, B. H. Willtesi, T. P. Gaixagheb, and P. O. Koch 
(Natl. Acaa, 8ci. Proc., 21 (1935), No. 11, pp. 625-631, figs. 4).—The effect of the 
male and female sex hormones on the development of the gonads and other 
sex organs in the chick during incubation were studied. The hormones were 
administered in doses of 0.1 cc into the egg albumen after 24 hr. incubation. 

Theelin and the^ol in the zygoticaUy determined males produced a smaller 
testis than normal with the flattened form of the left ovary. The gonad thus 
contained both ovarian and testicular tissues. In females small doses affected 
the oviducts slightly, whereas large doses caused them to become much swollen. 
Injections of bull testis hormone produced no observable effects upon the form, 
size, and histology of the gonads of either sex. Human male urine injections 
resulted in the formation of a variable amount of cortex on the left testis and 
the gonad assumed a flattened form. The right testis, or ovary, was unaf¬ 
fected. The asymmetrical differences in the response indicated that the sex 
hormones do not originate a morphological component but merely activate one 
already normally present. The degree of intersexuality produced in males 
appeared roughly proportional to the quantity of female hormone injected. 
Evidently the male and female hormones stimulate, respectively, Wolffian and 
Mflllerian sex ducts and are, therefore, sex specific. The differences in the 
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response from bull testis bormone and human male urine extracts were not 
fully understood. 

Testicular hormones and Sebright plumage, O. H. Danfosth (Soc. EsBpt, 
Biol, and Med. Proc., 32 (1935), No. 9, pp. W^lk76). —In a study of hen feather¬ 
ing in the Sebright bantam, three 5%-month-old cockerels were selected. One 
testicle was removed from one and later part of the other testicle, and both 
testicles were removed from another. The partially castrated bird finally 
became cock-feathered, while the capon showed capon feathering. This sug¬ 
gested that the typo of feathering of Sebrights is controlled by the amount 
of testicular tissue present. Grafting bits of Sebright testes on the breast of 
a Sebright capon caused the development of cock feathering but later injec¬ 
tions of beef testes and rat gonadotropic hormone produced hen-feathered 
plumage. Evidently the extracts from the buU testes and the rat augmented 
the action of the hormones of the cock-feathered male. 

The concentration of gonad-stimulating hormone in blood serum and of 
oestrin in the urine throughout pr^nancy in the mare, H. H. Cole: and 
F. J. Saunders (Endocrinology, 19 (1935), No. 2, pp. 199-208, figs. 2).— Studies 
were made at the California Experiment Station of the gonad-stimulating 
hormone in the blood and the oestrin present in the urine of four pregnant 
mares. When the gonad-stimulating hormone was first recognized in the blood 
as 390 rat units per liter at about 45 days, the amount increased very rapidly 
to about 50,000 rat units at 55 to 57 days and remained high for a period of 
nearly 50 days, after which it dropped rapidly. 

A method of assay of the gonad-stimulating hormone interpreted directly 
from the weights of the ovaries of eight rats which receive a single subcutane¬ 
ous dose on the twenty-fifth day of age with autopsy 120 hrs. later is suggested. 
However, the dose of the hormone must be less than 16 rat units. 

Oestrin appeared in the mare’s urine at about the one hundredth day of 
pregnancy and increased to the two hundredth and two hundred seventy-fifth 
day. Subsequently the concentration gradually dropped imtil the end of the 
gestation period. After parturition, oestrin could no longer be delected in the 
urine. 

Two gonadotropic substances in mare serum, F. J. Saunders and H. H. 
Cole (Boc. Expt. Biol, and Med. Proc., 32 (1935), No. 9, pp. 1//76-W8). —Several 
experiments at the California Experiment Station showed that pregnant mare 
serum contains two gonadotropic sul>stnuces. One was destroyed by incu¬ 
bation after treatment with H^S and the other was salted out with NajSO^. 
The first was a luteinizing hormone similar to that occurring in the pituitary, 
but the other, while giving some follicle-stimulating response, did not give a 
clear response. 

Quantitative studies on the response of the capon’s comb (o ondro- 
sterone, A. W. Greenwood, J. S. S. Blyts, and B. K. Callow (BiocJiem. Jour., 
29 (1935), No. 6, pp. 1400-1413, figs. 6). —Study was made of the influence of 
difCerent conditions on comb growth in capons in response to the administra¬ 
tion of five daily doses of androsterone. The comb response, measured as 
length-plus-height increase, wisB directly proportioned to the logarithm of the 
dose between the limits of 0.5 and 8 mg. Age and method of administration 
(subcutaneously or intramuscularly) were not important factors in causing 
variable results. 

Growth and maintenance of the fowl’s comb by administration of andro¬ 
sterone, R. K. Callow and A. S. Pabkes (Biochem. Jour., 29 (1935), No. 6, 
pp. 1414 - 1423 , pi. 1, figs, d).—-The administration of doses of 0.5 to 5 mg of 
androsterone per day to capons was found to induce comb growth above 
normal, and crowing and treading occurred. The normal comb condition 
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could be maintained by doses of 1 mg i)er day, but the hormone was not able 
to the vas deferens as adequately. Comparative comb response 

showed capons to be more sensitive to audrosterone than hens, and Leghorns 
were more sensitive than Plymouth Rocks. 

iBfPect of andbrosterone and. of male hormone concentrates on the acces¬ 
sory reproductive organs of castrated rats, mice, and guinea-pigs, R. K. 
Caixow and R. Deanesly {Biochem. Jour,, 29 (J935), JVo. 6, pp, l//24-Jjf//5, 
figs, P).—In a study of the effectiveness of androsterone in maintaining normal 
size in prostate and seminal vesicles of rodents, it was found that 1 mg daily 
maintained the normal growth and structure in the prostate of 15 castrated 
rats, but 2 mg were required to maintain normal seminal vesicles. In mice, 
these doses were not so effective. Comparable results were obtained with 
guinea pigs. Androsterone alone or in a combination with oestrone was not 
as effective in restoring atrophied prostates and seminal vesicles in castrated 
flninnflls as was the commercial urine concentrate of the male hormone. From 
these results, it is concluded that certain urine concentrates of the male hor¬ 
mone may contain a male hormone other than androsterone. 

ITBLD C£0FS 

[Agronomic research in California] {California Sta, Rpt 1935-36, 

pp, 15-20 27-Si, 61-65, lOi, 105), —Outstanding findings and developments and 
their application to agricultural problems in the State are described from the 
results of breeding work with barley, wheat, corn, beans, alfalfa, sourclover 
{Melilotiis indica), and sugar beets; experiments with flax in the Imperial 
Valley; sugar beet experiments dealing with irrigation, seedbed preparation, 
ridge v. flat planting, rotations, fertilizers, and nutritional studies on peat soils; 
forage work, including range management, effects of burning the range, 
chemical characteristics of range plants, tests of oats and vetch mixtures for 
hay, and cowpeas for summer forage; and improvement of soils with soil¬ 
building or cover crops as vetch, cowpeas, hyacinth-bean, guar, sourclover, 
and fenugreek. Weed control research considered methods of studying 
chemical weed killers, effects of soil texture on arsenic toxicity, factors affect¬ 
ing toxicity of chlorates and borax, the merits of carbon disulfide, sulfuric 
acid, and other chemicals, and control of Klamath weed (St. Johnswort) with 
chemicals. Certain lines of research were in cooperation with the U. S. 
Department of Agriculture. 

[Field crops work in Hawaii], 0. P. Wilsie, [B. K.] Akamine, L. D. 
Whitkey, M. Takahashi, P. A. I. Bowebs, J. 0. Rippebton, and D. W. Edwabds 
(Hawaii Sta, Rpt, 1936, pp, 8, 11, 18-25, 40-42, figs, 2), —^Progress results are 
reported on briefly from breeding work and fertility and cytological studies 
with sweetpotatoes; variety trials with cassava, edible canna, potatoes, and 
soybeans for seed and forage; taro varietal and classification studies and a 
survey of taro-producing areas; seed storage experiments; fertilizer experi¬ 
ments with potatoes; adaptation studies with forage grasses and legumes; 
and cutting tests with alfalfa and Napier grass. 

[Fi^d crops and plant breeding research in New York], J. K. Wilsow, 
T. L. Lyon, E. W. Leland, J. A. Bizzell, R. A. Emeeson, A. 0. Fbasee, B. Mc- 
CkJCNTocas:, H. H. Lovi^ B. Doesey, P. P. Bussbix, W. T. Craig, R. G. Wiggans, 
J. R. Livbemose, O. Smith, and E. V. Habdenbxjeg {[H&lo York] Cornell 8ta, Rpt, 
1936, pp, 74, 75, 76,113-115,141,142, .—Brief progress reports (B. S. R., 74, 
p. 771) are given from breeding work with silage com, wheat, oats, barley, pota¬ 
toes, and soybeans; cytogenetic studies with com; genetic studies with cereals; 
potato experiments, including fertilizer, soil reaction, cultural, and storage 
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studies; a rate of planting test with field beans; a comparison of several 
nitrogenous fertilizers for the production of timothy hay; and experiments 
concerned with the longevity and growth of alfalfa as affected by frequency of 
cutting, soluble carbohydrates of legumes in relation to silage production, and 
cross-inoculation of legumes. Certain projects were in cooperation with the 
U. S. Department of Agriculture. 

[Field crops work in West Virginia, 1935—361 {West Virginia Sta. Bui, 
B78 (1936), pp, 13, 17-23, fig. 1 ).—^Progress reports are made on agronomic ex¬ 
periments (E. S. II, 72, p. 606) carried on at the station and substations during 
the biennium ended June 30, 1036, in some cases in cooperation with the XT. S. 
Department of Agriculture, and including breeding work with winter wheat 
and corn, and sweetclover for tolerance to acid soil and low coumarin content; 
studies of inheritance of resistance to root rot in tobacco and to wilt in water¬ 
melons; cultural experiments with potatoes and barley; fertilizer and limfng 
tests with potatoes and a number of other field crops; reduction of erosion by 
including co\er crops in the rotations (B. S. R., 70, p. 179); and pasture in¬ 
vestigations, comprising a survey of the State’s pastures, fertilizer and liming 
tests, relation of soil properties to bottmical composition, and a grazing experi¬ 
ment. 

Proceedings of the Pasture and Hayland Conference, held at New 
York, N. Y., September 24, 1936 {\Washh\gton, D. C.]: Nall. Fort. Assoc., 
1936, pp. 95). —^The conferenc-e held Sei)tember 24, 1930, under tlie auspices of 
the American Agricultural Editors* Association and the National Fertilizer 
Association emphasized not only proper management and fertilization of pas¬ 
tures and hayland, but also the relation of grass farming to the economical 
production of meat and milk, as well as to the broader program of soil conser¬ 
vation. The following papers by workers of State experiment stations, exten¬ 
sion services, and other agencies arc included in the proceedings: Purpose 
of the Conference, by 0. J. Brand (pp. 7-10); Roughage in an Efficient Dairy 
Program, by A. J. Glover (pp. 11-16); Pasture PorliUzation—^Tlie Changing 
Viewpoint of Twenty Years, by S. B. Haskell (pp. 17-23) ; Hay and Pasture 
Problems in the Northeastern States, by J. B. Abbott (pp. 24-37) ; Grass Silage 
and Its Possibilities, by C. B. Bender (pp. 33-40) (N. J.); Servicing the Farmer, 
by O. L. White (pp. 41-47); Grass Farming in the South—For Profit and Soil 
Conservation, by II. P. Cooper (pi). 4S n3) (S. C.); Further Comments on Grat-s 
Farming in the South, by R. H. Lush (pp. 54-50) (La.); Fertilizing the Day 
Crops, by T. E. Odland (pp. 66-69) (R. I.) ; Management and Fertilization of 
Permanent Pastures, by R. W. Donaldson (pp. 70-84) (IMass.) ; Supphuuenbil 
Pastures, by H. R. Cox (pp. 85-80) (N. J.) ; and High Spot Suininary, b.> 11. R. 
Smalley (pp. 90, 91). 

Pasture improvement and manageTiient, W. L. Bublison, H. P. Rusk, tind 
J. J. PiEPEB (Illinois I8ta. Giro. 465 {19o6), pp. 50, pi, 1, figs. 20). —^I*ractical 
information is given on the csUiblishmcnt and management of pastures, and 
suitable mixtures of grasses and legumes are recommended for different 
purposes and situations in IlliiiOLS. Eleven grasses and seven legumes adapted 
to Illinois conditions are described and their uses indicated. 

**Success in establishing and maintamiug good pastures depends on judicious 
choice of plants, use of high-quality seed, adequate testing and fertilizing of 
the soil, a compact seedbed, care in planting, and good judgment in grazing 
practices.*’ 

Manual of the grasses of the West Indies, A. S. Hitchcock (XJ, 8. Dept, 
Agr., Misc. Puh, 21/3 (1936), pp. 439, figs, 314)- —Descriptions, usually with illus¬ 
trations and indicated distributions, are given for grasses known to grow 
in the West Indies. The economic grasses are discussed briefly. The sub- 
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families of Gramineae (Poaceae), the tribes, genera, and species are described 
with appropriate keys, and an index is included. This manual greatly extends 
and revises information presented earlier (E. S. B., 39, p. 440). 

The mechanism of pollination in alfalfa (Medicago sativa), R. A. Bams: 
and D. C. Coopeb {Amer. Jour. Bot, 23 (J936), No. 10, pp. 678-083, figs. 2 ).— 
Pollination in alfalfa was studied at the Wisconsin Experiment Station. Under 
greenhouse conditions in the winter, tripping appeared to be practically in¬ 
dispensable to seed setting, but in the field many pods might arise from 
untripped flowers. The extent to which the stigmatic film acts as a block 
to pollination in the untripped flower is variable; its behavior probably 
accounts for much of the irregularity in seed formation in the field. In view 
of the greater reproductive capacity of hybrid v. inbred plants, the occurrence 
of a considerable amount of self-fertilization seemed consistent with the main¬ 
tenance of much heterozygosity in alfalfa populations. Occasionally the amount 
of aborted pollen may be large enough to limit seed formation, although pollen 
abortion is not generally an important factor. Barely pollination in the 
untripped flower may be prevented by an abnormal positional relationship 
between the stigma and anthers. 

The effect of late summer and early fall cutting on crown bud formation 
and winterhai*diness of alfalfa, Y. W. SmxErrr, 0. R. MmxQ, and H. G. Rather 
(Jour. Amer. 8oc. Agroti., 29 (1937), No. 1, pp. 53-62) —^A study of the effect of 
late summer and early fall cutting on the alfalfa plant was made by the 
Michigan Experiment Station on plats cut September 1, 15, and 30 and October 
15 and 30,1934, and from a similar set of plats in 1935. 

Oompared to plants not cut or cut during October, alfalfa cut in September 
developed fewer crown buds per plant, produced fewer stems when active 
growth was resumed in the spring, produced a signiflcantly less yield of first 
crop of forage the next year, had roots lower in percentage of dry matter and 
higher in percentage moisture, and were more susceptible to winter injury as 
indicated by electrical conductivity deterzninations and severe winter killing 
and heaving of plants. While no consistent differences in factors studied 
occurred in the second crop, the total hay yield for the season from plants cut 
on critical September dates was significantly less than that of plants not cut 
on these dates. The quantity of carbon dioxide liberated from the roots of 
alfalfa plants which were cut and those not cut did not differ significantly. 
Seasonal weather conditions influenced the exact date of cutting upon which 
maximum injury to the plant resulted. Plants from which first and second 
cuttings had been removed at normal dates were cut during late October with 
little effect from this removal of top growth. 

The lower percentages of dry matter in the roots indicated that cutting in 
September induced the roots to draw upon the reserves of the root to initiate 
new growth. 

Illinois com performance tests.—Results for 1935 and 1936, G. H. 
Duhtgan, J. R. HotBEBT, W. J. Mumm, J. H. BiGGEaa, and A. L. Lang (Illinois 
8 ta. Buts. 427 (1936), pp. 281-340, figs. 2; 429 (1937), pp. 389-420, fig. jf).—Com 
X)erformance tests (E. S. R., 73, p. 35), continued in 1935 on experimental fields 
in 7 different geograxhical sections of Illinois, included 46 open-pollinated 
varieties, 26 composite samples of open-pollinated com, and 202 hybrids. The 
detailed performance of entries on each field is set forth in tables. 

In all sections the hybrids demonstrated their superiority over the best open- 
pollinated varieties. In central and north-central Illinois the 5 best hybrids 
outyielded the 5 best open-pollinated varieties by 18.2 and 20.3 bu., respectively, 
of sound com an acre, and in the southeastern section by 6 bu. Some of the 
better hybrids and open-pollinated varieties included in the regular performance 
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tests in 1935 were tried out also on soils of different corn-producing capacities. 
Tlie greatest differences occurred on land of high productivity. In the three 
silage tests hybrid entries did not greatly exceed open-pollinated entries in total 
yield of silage, but did surpass them in the grain fraction, i. e., in feeding value. 
The good hybrids were also superior to open-pollinated varieties in standing 
ability. Yields from second-generation hybrid seed did not exceed those from 
adapted open-pollinated varieties and were much below yields of first-generation 
hybrids. 

In 193G, the 234 kinds of corn tested in 21 fields included 88 open-pollinated 
varieties and 190 hybrids. 

The best hybrids again were found superior to the best open-pollinated vari¬ 
eties in all sections. The 5 best hybrids in northern, north-central, central, 
and south-central Illinois exceeded in yield the 5 best open-pollinated varieties 
by 15.7 bu. of sound corn per acre, or over 40 percent. The best hybrid entries 
in the two silage tests surpassed open-polUnated entries in total yield of silage 
as well as in grain fraction, or feeding value. Some of the better hybrids, 
with Station Yellow Dent as a check, grown on soils varying in productivity, 
were again found to be favored by a good soil to a greater extent than were 
open-pollinated varieties. 

The relation of moistnre content and time of harvest to germination of 
immature corn, G. F. Sprague {Jour, Amor. Soc. Agro7i., 28 (J(936), No. 6, pp. 
479-^78, figs. 2 ).—Germination and moisture studies were made by the U. S. 
D. A. Bureau of Plant Industry, cooperating with tlie Missouri Experiment 
Station, on field-grown corn all pollinated on a single day and with 3 to 5 cars 
harvested at 5-day intervals starting 10 days after pollination and continuing 
until immediate normal germination was obtained. The moisture content nec¬ 
essary for germination also was determined. 

Afterripening of immature com was concurrent with the loss of moisture. 
Immature corn planted just after harvest was observed to exhibit great varia¬ 
bility in time of germination. With a decrease in moisture content, the per¬ 
centage of seeds germinating rose and the A^ariability in time required for com¬ 
plete germination decreased. It appears that the moisture content of immature 
seeds must be reduced to approximately 25 percent before normal gennination 
occurs. That corn kernels require a minimum of approximately 35 and 00 
l)ercent of moisture in whole grain and embryo, respectively, before germination 
can occur was indicaled by data from two experiments. It is suggested that 
the mechanism which inhibits the normal germination of newly harvested 
immature corn operot<»s in the scutoUum ratlier than in the endosperm or 
pericarp. 

Protein content of com as influenced by laboratory analyses and field 
replication, W. U. Lbonabd and A. 0i.aek (Colorado 8ta. Tech. Bui. 19 (1936), 
pp, 9 ).—^Determinalions made on composite shelled samples from each replicate 
in the rate of planting test noted earlier (E. S. R., 73, p. 006) showed shelled 
gram from Golden Glow to contain more protein than that from Pride of 
the North. The protein content of shelled corn varied markedly from year 
to year, and was affected significantly by the planting rate, the thinner rates 
resulting in the highest iwotein percentage. The method of planting (hiUs or 
rows) had no effect on the amount of protein. 

Plat replication gave the larger error when the standard errors due to 
plat replicates and due to duplicate samples for protein analysis wore com¬ 
pared, the ratio between the two being 6.1:1. Drawing two samples for 
protein instead of one did not perceptibly increase the precision of the 
experiment Computation of the cost ratio of plat replicate to sample reida- 
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cate indicated that the analysis of a duplicate sample from each plat would 
have been justified in producing the most ec'onomical design only if the cost 
per plat had been 151 times the cost per analysis. 

Variability of fiber length in a relatively uniform strain of cotton, T. B. 
Richmond and II. J. Pulton {Jom\ Agi\ lies, [U. 8,1, 53 {1936), No. 10, pp. 
749-763, figs. 4)- —l''iber-S(»rting methods, developed through use of the Mc- 
Namara-Stutts fiber sorter (E. S. R., 74, p. 190) on samples of Pima cotton 
{Gossyphim ’bai'Mdcnse) grown at Sacaton, Ariz., materially reduced the 
time required for making fiber arrays of cotton of the Egyptian type. The 
mean length was found to be highly correlated with the upper quartile length 
and the combing length. Differences in mean lengths from sample to sample 
on the plant and from plant to plant in the row were not significant. The 
variance on the individual seeds amounted to over 95 percent of the total 
variance in fiber length, the remainder being attributable to that occurring 
among the means of samples on the plant and of plants in the row. 

Experimental culture of potatoes in mountain and plain, Morocco, 1935 
[trans. title], E. Mi£ge {Compt. Rend. Acad. 8ci. {Parisl, 202 {1936), No. 25, 
pp. 2098-2101). —^The yields and vitality were much higher in the mountains 
than in the plains whatever the origin and method of storage of the seed. 

Reclamation of potato land flooded by salt water, G. V. O. Houghland 
{Amer. Potato Jour., 14 {1937), No. 1, pp. 19-22, fig. 1). —Studies of the soils and 
potato crops on areas flooded by salt water, made by the U. S. Department 
of Agriculture in cooperation with tlie Virginia Truck Experiment Station 
and on Long Island, N. Y., led to the conclusion that potatoes may be grown 
successfully on land flooded with salt water if the salt content is below 1,000 
p. p, m, (0.1 percent) at time of planting and normal rainfall occurs through¬ 
out the season. Suggested reclamation methods are mentioned. 

Some changes in potato feiiilizer use, B. B. Brown {Amer. Potato Jour., 
13 (1936), No. 12, pp. 32^-339). —Some of the more important changes which 
have taken place in the use of potato fertilizers since tlie beginning of the 
present century discussed in this paper include changes in fertilizer materials, 
fertilizer composition, plant food concentration of fertilizers, acid and neutral 
fertilizers, uncommon plant food deficiencies, and fertilizer placement. 

Results from the lime experiment wdth potatoes for 1936, J. B. Hester 
{Amer. Potato Jour., 13 {1936), No. 12, pp. 339-342). —^In further tests (B. S. R., 
74, p. 191) at the Virginia Truck Experiment SI at ion the finely processed limes 
produced the grcnlest returns; hydrated and limestone dolomite, hydrated 
calcium, and oyster shell produced yield increases exceeding 50 percent; fre¬ 
quent light applications suriiassed heavier ones made less often; and over 
a 5-yr. x>eriod dolomitic and calcium limes gave respective increases of 33 
and 24 percent over the check. 

The potato in Canada, T. F. Ritchie (Canada Dept. Agr. Pub. 483 (1936), 
pp. 57, figs. 29). —^Practical recommendations on potato varieties, seed prepara¬ 
tion, cultural and field methods, and harvesting and storage practices are 
supplemented by information on the status of the crop in Canada; produc¬ 
tion costs; insects and their control, by A. G. Dustan; and potato diseases and 
control. 

Rice and rice planting in the South Carolina low country, D. Doas (Con- 
trib. Charleston Mus., 8 (1936), pp. 70, pis. 6, figs. 5). —^This history of rice pro* 
duction in South Carolina is related in chapters entitled Bice and Rice Plant¬ 
ing in the South Carolina Low Country, by D. Doar (pp. 7-42); The Last 
Days of Rice Planting, by T. D. Ravenel (pp. 43-50); and The True Story 
of How the Madagascar Gold Seed Rice Was Introduced Into South Carolina 
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(pp. 51-63) and Bibliography of the Rice Industry in South Carolina (pp. 
54^), both by A. S. Salley. 

The cultivated races of sorghum, J. D. Snowden (London: Adlard d Sion, 
1936, pp. VII+274, pis. 4, figs. [32]).—This volume considers the botanical his¬ 
tory of the cultivated sorghums, including nomenclature and early classifica¬ 
tion; describes characters significant in classification; and provides determina¬ 
tive keys to the subseries, species, and varieties. The classification adopted 
follows and extends that of O. Stapf. Each species is discussed with citations, 
synonymy, history, botanical description, varietal characteristics, distribution, 
and cultural and economic notes. The relationships of wild and cultivated 
sorghums are explained and shown diagrammatically. A classified bibliography 
arranged chronologically, and indexes of botanical and vernacular names and 
countries and regions arc appended. 

Growing andi feeding grain sorghums, J. H. Maetin, J. S. Cole, and A. T. 
Semple (U. 8. Dept. Agr., Fanner^ Bui. 1764 (1936), pp. 11+46, figs. S3).— 
Cultural and field practices and irrigation, harvesting, and threshing methods 
involved in growing grain sorghums are outlined; important varieties and their 
characteristics are described; and information is given on the importance of 
grain sorghums, their adaptation, uses, place in the cropping system, the 
requirements for and returns from growing grain sorghums, and diseases and 
insect pests. The sections on feeding treat of feeding value, grain sorghum 
silage, grinding the grain and fod<ler, and pasturing gi*ain sorghums, and sug¬ 
gest a number of rations containing grain sorghums. 

Effect of germination and seed size on sorghum stands, A. F. Swanson 
and R. Hunter (Jour. Amer. 8oG. Agron., 28 (1936), No. 12, pp. 997-1004, 
figs. 2). —^The discrepancy between laboratory and field germination of the bet¬ 
ter-known sorghums and the influence of kernel size on the number of plants 
per acre were studied cooperatively by the Kansas Experiment Station and 
the TJ. S. Department of Agriculture. 

At Hays, 1932-34, the laboratory germination of 17 varieties ranged from 
89 to 98 percent, averaging 95, whereas field germination was 45, 45, and Cl 
percent for May 15, June 1, and June 15 plantings, averaging 50 for all dates. 
Germination increased considerably in June 15 plantings, due to more favor¬ 
able soil temperatures. Germination was highest as a rule for sorgos and darso 
and lowest for certain sol’t-soeded grain sorghums, including feterita. Club, and 
hegari. Bettor stands usually have been obtained with the harder seeded vari¬ 
eties having a thin mo&ocnrp (E. S. R., 00, p. 028) than with feterita. Since 
the number of kernels per pound of sorghum seed varies approximately from 
12,000 to 35,000, depending on the variety and plumpness of tlie seed, size 
planting adjustments must be made to secure proper stands. 

Seed of 7 varieties, taken from standing stalks in the cold and rainy fall 
of 1933 when seed of most sorghums wore slow in maturing and drying, made 
low field germinations even when harvested before low tempoi*aturcs 
approached, and only about one-half as much as when collected after freezing 
temperatures occurred. In 1931 with C varieties, high germination was 
obtained from soft dough seed as compared with fully ripe seed, but delayed 
harvest and exposure to frost and sleet greatly reduced germination. No 
stimulation of vegetative vigor was noted in seedlings or plants from seed 
treated with Coppercarb and mercurial compomids in 1927 and 1928. Feterita 
responded better to seed treatment in increased germination than did Red 
Amber sorgo and Dawn kafir. 

Effect of thiourea upon proximal dominance in the sweet potato, F. Hors- 
FAix^ jR. (Amen 8oc. Hort. 8ci. Proc., 32 (1935), pp. 471, 479).— Porlo Rico 
135077—37-4 
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sweetpotato roots were soaked in distilled water solutions of 2 to 4 i)ercent 
thiourea for from 1 to 2 hr. at the University of Missouri. When immersion 
was longer than 1 hr., a retarding effect was evident which was also true of 
the 4 percent solution for 1 and 2 hr. However, roots treated with 4 percent 
for 1 hr. later produced a good crop of sprouts well distributed over the sur¬ 
face. AH treated roots showed a loss of proximal dominance in a second crop 
of slips similar to that earlier. 

The influence of seed stock on the shrinkage, plant production, 

and yield of the Triumph sweet potato, W. S. Anderson and J. B, Hdmond 
(Amer. 8oc. Sort. 8cL Proc., 32 (1935), pp. 4dM'y<?).“-Sweetpotatoes, in experi¬ 
ments at Laurel, Miss., were dug December 5, 1934, cured in crates December 
8-24, stored from December 24 to March 15, 1935, bedded March 30, and 
plants pulled and transplanted to field plats from April 29 to August 2, and 
the crop harvested October 9. Roots “carefully handled”, i. e., placed directly 
from the row into crates lined with cotton outing doth, lost less weight in 
storage, had smaller percentage of storage rots, and were more eflEicient plant 
producers than roots “commercially handled”, i. e., thrown into unlined crates. 
The handling of the seed stock apparently had slight influence on the yielding 
ability of the transplant. 

Curing and storing sweet potatoes without artificial heat, W. D. Kim- 
BBOtroH (Amer. 8oc, Hort. 8oi. Proc., 32 (1935), pp. 455-459). —^Keeping of 
sweetpotatoes in storage, according to results at the Louisiana Experiment Sta¬ 
tion, has differed little as to amount of shrinkage or rot whether or not arti¬ 
ficial heat has been provided. In the Sunset district large quantities of sweet- 
potatoes have been stored in buildings similar to warehouses, and tlie roots 
themselves seem to provide enough warmth during cold spells to obviate 
artificial heating during storage. Most of the crop is dug in October, which 
is comparatively warm and usually dry. 

Varietal studies of flue-cured, hurley, and dark tobaccos, N. A. MagRae 
and R. J. Haslam (Canada Dept Agr. Bui. 118 n. ser. (1935), pp. 61, figs. 1).— 
Tobacco varieties collected from tobacco districts in Canada and the United 
States are described as to field growth measurementb, growing plant and green 
leaf, relative maturity, yields, sorting and grading, and price and grade index. 
The 59 varieties and strains of flue-cured are classified into 9 groups; the 3G 
sorts of Burley into 7 groups; and the 31 kinds of dark tobacco into 5 groups. 

Harrow Velvet, a new variety derived from a strain of White Burley result¬ 
ing from a cross made by W. D. Valleau of the Kentucky Experiment Station, 
is described as early and consistently resistant to black root rot and having 
other good characteristics. 

Rate of water loss in wheat varieties and resistance to artificial drouth, 
B. B. Batues, j. W. Taylor, and A. T. Bartel (Jour. Amer. Soc. Agron,, 29 
(1931), No. 1, pp. 40-52, figs. 3).—Eight varieties of spring wheat with about 
the same r^ative time of maturity were grown in greenhouses at the Arlington, 
Va., Experiment Farm. Two plants each of two varieties were grown in an 
8-in. pot, each variety being paired with each other variety to compensate for 
soil moisture variations. 

When some pots were placed on a revolving table in a current of hot air, 
from 92® to 98® P., differences in amount of injury between such varieties as 
Baart and Hope were demonstrated clearly, but smaller differences between 
other wheats were not so evident. In order of increasing injury the ranking 
was Onas, Baart, Kubanka, Huston, Ceres, Marquis, Hope-Ceres, and Hope. 
The rates of water loss from cut plants dried at room temperatures were 
determined by weighing at intervals. When grown with normal soil moisture 
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the ranldiig with respect to decreasing rates of water loss was Kubanka, Baart, 
Onas, Ceres, Marquis, Huston, Hope, and Hope-Ceres. When the plants were 
subjected to low soil moisture, considerable variability was found between pots. 
Hvaluation of the varieties from both tests was consistent with field per¬ 
formance under drought conditions. 

Based on average results for 1934 and 1035, secured in the field at Tucson 
in cooperation with the Arizona Experiment Station, varietal ranking as to 
decreasing resistance to water loss was Kubanka, Baart, Ceres, Onas, Marquis, 
Huston, Hope-Ceres, and Hope, an order corresponding closely with that estab¬ 
lished by greenhouse-grown material. Results from the same wheats grown 
at Pullman, Wai^., and Moro, Oreg., did not conform so closely to this order. 

Proceedings of the Association of Official Seed Analysts of North Amer¬ 
ica, 1936 (A.ssoc. Off, Seed Anal, North Amer, Proc,, 28 (1936), pp. 115, figs. 
11 ),—^The activities of the association during the year ended June 1936 are re¬ 
ported with an account of the twenty-eighth annual meeting at Rochester and 
Geneva, N. Y., June lG-19, 1936. The following papers by State es 5 >eriment 
station and U. S. Department of Agriculture workers and those from other 
agencies are included: History of Association of Official Seed Analysts, by 
A. M. Lute (pp. 27-^) (Colo.) ; The Other Fellow*s Viewpoint (pp. 32-36) 
and Weight Per Bushel of Wheat in Relation to Its Seed Value (pp. 59-61), 
both by W. O. Whitcomb, and Further Studies With the Germination of 
Crested Wheat Grass, by W. D. Hay (pp. 86-88) (all Mont.); Should Our 
Association Be Interested in the Two Purity Analysis Methods of the Inter¬ 
national Seed Testing Rules? (pp. 42, 43), Toxic Effect of Certain Seed Treat¬ 
ments as Revealed in Germination Response (p. 92), and The Better Seed 
Program of New York State (pp. 112-114), all by M. T. Munn, A Preliminary 
Report on the Germination of Mustard Seed (pp. 74-76) and The Germination 
of Lettuce Seed in the Laboratory and in the Field (pp. 80-83), both by A. L. 
Shuck, Procedure Used in an Analytical and Mycological Study of Seed Wheat 
(pp. 89-91) and Prevalence and Significance of Fungous Associates of Pea 
Seeds fpp. 101-107), both by W. F. Crosier, and Some Observations on the 
Decline in Viability of Chewing’s Fescue Seed (Festuca rulra commutata), by 
S. R. Patrick (pp. 70-79) (all N. Y. State ); “Non-Warranty” or Disclaimer 
Clause, by M. H. Snyder (pp. 44-46) (W. Va.); Seed Inspection in Canada, by 
W. J. W. Lennox (pp. 46-52) (Out.) ; Seed Inspcclion in New York State, by 
J. C. Stephens (pp. 53, 54) (N. Y.); The Interstate Clause of the Federal Seed 
Act to Date, by W. A. Davidson (pp. 54-57), and Growing Tests in an Attempt 
to DifferontiJite Mflilotns alha and Melllotiis officinalis on Seed Characteristics, 
by F. M. Torpy and E. P. Sirrine (p. 58) (both U. S. D. A.); Comparative 
Absorption of Water by Endosperm and Embryo of Corn Kernels, by G. N. 
Davis and R. H. Porter (pp. 62-67), Germination of Injured Weed and Crop 
Seeds, by R. II. Porter and K. Koos (pp. 68-73), Special Equipment for Germi¬ 
nating Corn and Soy Beans, by R. H. Porter, G. N. Davis, and E. L. Erickson 
(pp. 83-86), and Relation of Seed Disinfectants toi Seed Analysis, by R. H. 
Porter (pp. 93-101) (all Iowa); and Pathogenic Associates of Tomato Seed: 
Their Prevalence, Relation to Field Disease, and Elimination, by J. H. Miller 
(Univ. of Ga.) and W. F. Crosier (N. Y. State) (pp. 108-111). 

Eradication of bindweed in bluegrass lawns, R. C. Kinch and F. D. Keim 
(Jour. Amer. Boo. Agron., 29 (1931), No. 1, pp. S0’-39 ).—Complete eradication 
of bindweed in a lawn at the Nebraska Experiment Station by pulling the 
plants at weekly intervals required one season and a half and a total of 28 
treatments, and with pulling at 2-week intervals required two entire seasons 
and a total of 20 treatments. Pulling at 3- and 4-week intervals for 2 yr. 
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failed to eradicate the weed. Cost of eradication by pulling averaged from 
$1.25 to $1.50 per square rod. 

Light sprayings on individual bindweed plants with sodium chlorate solu¬ 
tions of 0.5, 1, and 2 lb. per gallon at 2-week intervals gave complete eradica¬ 
tion with very little difference in the effects of the three concentrations. Grass 
areas from 2 to 4 in. in diameter were killed by repeated sprayings of one 
place whore bindweed plants kept coming up. Individual treatment of bind¬ 
weed plants with 5 g of sodium chlorate gave complolo eradication in one 
season, and when the lawn was watered thoroughly after application the blue- 
grass was injured very little. Broadcasting sodium chlorate and immediately 
leaching it in the soil by applying water killed bindweed in a year and left the 
blue^rass rclathely uninjured. A total of 5 lb. of sodium chlorate in 1-lb. 
applications at 2-week intervals gave best results. The toxic action of sodium 
chlorate on bluegrass was controlled by watering. 

Field bindweed and control methods for South Dakota, 0. J. Pranzke 
and A. N. Hujie {South Dakota Sta, Buh 305 (1030), pp, 5t, figs, 25).—Experi¬ 
ments in the eradication of field bindweed (Convolvulus arvensis) by fallow¬ 
ing, paper mulch, application of chlorates and other chemicals, and by the 
use of smother crops, carried on at the station and substations, are reviewed 
in detail, and characteristics of the weed and its effects on crop production 
are described. The control method promising to be most effective, according 
to results obtained, provides for the introduction into the crop rotation of 
summer fallow followed by a smother crop of winter rye, with repetition for 
at least two consecutive seasons and probably throe in most cases. Thirty-one 
references are appended. 

Rootsprouts as a means of vegetative reproduction in Opuntia poly- 
acantha, A. D. Haevey (Jour. Amer. Soe. Agron., 28 (1936), No, 9, pp. 767, 768, 
figs. 3). —^The heavy invasion of 0. polyacantha on range pastures of eastern 
Colorado, where it often composes as much as 40 percent of the vegetative 
cover, is accelerated greatly by the root sprout method of reproduction. The 
two definite types of roots disclosed were a comparatively small lateral root, 
rather succulent and uuth numerous ramifications, and a larger main lateral, 
woody in nature and not so extensively ramified. The main laterals which 
separate from the parent plant run to varied lengths close to the soil surface 
of the ground. From the main laterals and its subdivisions young plants are 
home which show the initial development from minute areolae with a compact 
cluster of fine glochines. 


HOETICmiTTIEE 

The relation of growth-substances, or hormones, to horticultural prac¬ 
tice: A review, M. A. H. Tinckee (Jour. Roy. Hort. Soc., 61 (1936), No. 9, pp. 
880-^88, pis. 5).—This is a concise, clear statement of the background and 
present status of the subject. 

Seme relationships of cultural systems to soil organic matter, L. Havis 
and J. H. Goukley (Amer. Soo. Hort. Sd. Proo., 82 (1985), pp. 99-^102, fig. 1).— 
Determinations by the Ohio Experiment Station of the organic matter in soils 
of plats at Marietta, where cultural and fertilizer experiments have been in 
progress for several years, showed some accumulation of humus. On the 
plat which over a period of 21 yr. received a total of 328 tons of manure per 
acre plus cover crops and crop residues, the soil contained 2.73 percent of 
organic matter as compared with 2.11 percent for the control. It is pointed 
out that the control plat probably had lost some of its original organic 
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material. The authors state that the results fail to show that large applica¬ 
tions of organic matter necessarily mean large increments of humus. 

• A suhirrigation method of supplying nutrient solutions to plants grow¬ 
ing under commercial and experimental conditions, B. B. Wrmiiow and 
J. P. Biebel (Jovi\ Agr. Res. [U. S.], 53 (1936), No. 9, pp. 693-701, figs. 3 ).— 
Prom the Indiana Experiment Station, “a subirrigation method of supplying 
nutrient solutions to plants growing in sand culture which lends itself to 
large-scale production is described. It consists in principle of pumping nutri¬ 
ents from a sul)mergod reservoir into the bottom of a shallow bed of line 
gravel or cinders with a centrifugal pump. The pump is controlled by an 
electric time switch which stops the operation when the bench is flooded. 
The solution then flows back into the tank through the pump by gravity. 

“Modifications of the method are discussed for use in experimental set-ups 
on a small scale. . • . 

“The advantages of the system are (1) frequent and complete flushing of 
the roots with air and nutrient solution, (2) o<*onomy of nutrients, since tlie 
solution drains back into the tank again, and (o) completely automatic opera¬ 
tion over long periods of time.” 

Leaf injection, W. A. Roach (Nast Mailing IKent} Res. 8ta. Am. Rpt., 23 
(1935), pp. 134-136, figs. 2). —^The cut tips of chlorotic leaves on a small pot- 
grown i)oar tree wore immersed in 0.1 percent solutions of zinc sulfate, mnii- 
ganoso sulfate, iron tartrate, and copper sulfate. After ItS hr., the veins of 
the copper-treated loaf had turned brown with brown spots on the leal. When 
the copper sulfate was reduced to 0.0.*) p<u*ceut, the injury after 24 hr. was 
confined to a browning of tlie cut edges. None of the chemicals, ox(*epl (*opper 
sulfate, had any harmful cffcc't after five days’ injection, but iron tartrate 
was the only beneficial substance for restoring the normal green color. The 
entire tree was restored to a normal green by injecting iron tartrate into the 
trunk. 

Tree injection, 1935 experiments.— ^A progress report, J. Heaeman, B. 
F. Goodman Levy, and W. A. Roach (East Mailing iKent^ Res. 8ta. Ann. Bpt, 
23 (1935), pp. 137-141, figs. .}).—The earlier conclusion, namely, that leaf dam¬ 
age from too strong concentrations of injected chemical nutrients will become 
apparent within a few hours and always within a day after injection is 
completed, was not sustained in 1935 when a sovcrc spring freeze occurred 
about the middle of May. Damage was not evidont until three days after 
injection and was idffereiit in symptoms from that of 1931. Apparently due 
to the freeze, the leaves continued in an immature condition after unfolding. 

Evidence as to how freezing kills plant tissue W. II. Cjiandlkk and A. C. 
Heldseth (Amer. 8oc. llort. 8ci. Proc., $2 (1935), pp. 27-35, fig. J).~lTsiiig as 
material the pollen of four plants, Liikens Honey peach, Himalaya blackberry, 
a variety of amaryllis, and the yellow snapdragon, the authors found that 
pollen frozen as it comes from the anthers kept better at —15® to —17® 0. than 
at room temperature. Pollen covered with freezing water and hold at 
—15® to —17® was nearly ail killed in 20 min. Fresh pollen coated with 
castor oil or with Wesson oil was uninjured by the ice when hold in distilled 
water at —15® to —17®. Pollen hold at the same temperatures in strong 
solutions of sucrose or of dextrose was not injured until the water and sugar 
were crystallized rather firmly. At the same temperatures, pollen placed in 
concentrated peach bark sap suffered much less injury than comparable pollen 
in ice of distilled water. At room temperatures, the sap killed practu^ally 
all the pollen in a short time. From tlio results and from a general study of the 
entire problem, the authorb are inclined to accept the Maximow theory that 
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killing of protoplasm at low temperatures is due to direct effects of the ice 
masses rather than a concentration or the changing of the sap caused by 
freezing out of the water. 

[Horticultural investigations by the California Station] {CaUtomla 8ta, 
IBim,} Bpt 19S5-36, pp. 20-^3, Sj^SS, lOB-104, 105--108, m, General 

comments are presented on the results of studies on citrus fertilization; the rela¬ 
tion between soil nutrients and citrus composition; fertilization of the Persian 
walnut; compobition of date fruits; development of disease-resistant vegetables 
including cantaloups, watermelons, and tomatoes; breeding of marketable size 
watermelons; development of thrips-resistant onions; improvement of the 
carrot; structure of celery fibers or strings; breeding of new walnut and citrus 
varieties; rootstock effects in citrus; rootstocks for deciduous fruit trees; nema¬ 
tode-resistant rootstocks; oak-root-fungus-resistant stocks; pollination of cher* 
ries and pears; breeding of new fruits; blight-resistant stocks of pears; grape 
rootstocks resistant to phylloxera and nematodes; inheritance of color, disease 
resistance, and flower type in garden flowers; irrigation requirements of de¬ 
ciduous fruit trees, grapes, tomatoes, oranges, and lemons; fertilization of 
deciduous fruits; nature of bleeding in the grapevine; and on the precooling 
of pears and asparagus prior to long distance shipments. 

[Horticultural investigatioiis by the Hawaii Station], J. H. Beaumont, 
0. P. WiLsm, M. Takahashi, [W. W.] Jones, W. B. Storey, R. H. Moltzau, 
[J. B.] Welch, J. C. Thompson, J. O. Rippbrton, D. W. Edwards, [B. T.] 
Watanabb, and B. K. Pahau (Hawaii 8ta. Rpt. 1936, pp, 8-10, 24, 25-33, 4^, 44- 
50,93-^5, figs, 4).—^There is presented in this annual report of progress informa¬ 
tion on the folldwing studies: Breeding of lettuce; testing of tomato and sweet 
corn varieties; introduction of litchi, macadamia nuts, and other plants; selection 
of improved strains of papaya; fixation of flower type in the papaya; selective 
breeding and propagation of litchi and lungan; chromosome numbers in species 
of Passiflora, Eugenia, and other plants; variety testing and propagation of the 
avocado, mango, and other tropical species; introduction of new forms of citrus; 
improvement of the macadamia nut by selection and top-working; propagation 
of the macadamia nut; variety tests of truck crops; nitrogen requirements of 
the tomato; fertilizer requirements of vegetables and coffee; control of dieback 
of coffee by pruning and fertilization; effect of fertilizers on the chemical 
composition of coffee berries; and the grading, curing, and cracking of 
macadamia nuts. 

[Horticultural investigations by the West Virginia Station] (West Yir- 
ginia 8ta, But. 278 (1936), pp. 5, 6,10-13 ).—^Ainong studies discussed are those 
dealing with the chemical nature of the pigment forming the red color in the 
skins of Winesap apples; the effect of ethylene, ethylene chlorohydrin, and 
ultraviolet irradiation on stored apples; value of nitrogen gas as a preservative 
for black walnut kem^s; comparative number of pollen grains produced by 
different apple varieties; effect of sudden temperature drops on the viability 
of peach flower buds; nature of winter injury to apple fruit buds; the testing 
of apple and cherry rootstocks; depth of penetration of apple roots; methods 
of trai n i n g young apple trees; variety testing of fruits; the nature of cracking 
in Stayman Winesap apples; and rotations for vegetables. 

[Olericultural investigations by the ComdOi Station] (lEew Yorfc] Cornell 
8ta. Bpt 1936, pp. 115, 139-141, I 4 B-I 44 , 145 ).—^Included are brief reports on 
the progress of the following studies: Cabbage breeding by C. H. Myers; 
fertilizer requirements of vegetable crops grown on Long Island, by P. H. Wea¬ 
sels and J. D. Hartman; fertilizers and manures for asparagus, by Wessels and 
H. 0. Thompson; soil reaction for vegetable crops, by Wess^s, H. S. Cunning- 
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ham, and Hartman; the handling and storage of vegetables, by H. Platenius, J. 
B. Knott, and Hartman; variety and strain tests of vegetables, by P. Work 
and B. V. Hardenburg; lettuce improvement, by Knott; and color development 
in tomatoes, by O. Smith. 

The culture of truck crops for exportation [trans. title], L. A. Seeeano, 
0. Bstjeva, Je., and A. Kioijlano {Puerto Rico Coh Sta. Circ, 105 {1936), 8pm. 
ed., pp. 56, figs. 23). —^Prefacing the paper with statistical information on the 
present status of the industry, the authors present information on growing 
and preparation for shipment of cucumbers, peppers, and tomatoes. 

The influence of commercial fertilizers, potassium iodide, and soil acidity 
on the iodine content of certain vegetables, W. B. Mack and B. P. Brashes 
{Jour. Agr. Res. [17. fif.], S3 {1936), No. 10, pp. 789-800, fig. i).—In studies con¬ 
ducted by the Pennsylvania Experiment Station, no relation was observed 
between the iodine content of potatoes, tomatoes, and sweet corn and the 
fertilizer treatment, soil acidity, or yield. An application of potassium iodide 
at the rate of 2.356 kg per acre, equivalent to approximately 2 mg of iodine 
to each kilogram of soil in the upper 6 in., increased the iodine content of 
green beans considerably but injured the plants and reduced yields. Similar 
applications to turnips increased yields somewhat and increased the iodine 
content 10- to 120-fold. The maximum increase in iodine content occurred 
on plats rendered alkaline by hydrated lime and the minimum on plats acidi¬ 
fied with sulfur or unmodified in acidity. The maximum recovery of applied 
iodine by turnips was 11.4 percent. Analyses of turnips grown the next 
year without further iodine application indicated that there is no residual 
effect. In general, the iodine content of tuiiiips from soil not fertilized with 
potassium iodide increased with the acidity of the soil. Under the same condi¬ 
tions, the iodine content of beans was little affected. 

Early tomatoes, W. T. Tapley (Farm Res. [New York State Sta.), $ (1937), 
No. 2, p. 4). —Brief descriptive notes are presented on a large number of early 
maturing varieties of tomatoes tested at the station. 

[Pomological investigations by the Cornell Station] {[Neio Yorh'\ Cornell 
8ta. Rpt. 1936, pp. 126-129). —^Progress statements are presented on soil factors 
associated with significant difference in yield behavior of important fruit crops, 
by J. Oskamp, A. J. Heinicke, and D. Boynton; effect of careless handling on 
the keeping quality of apples, and effect of washing for spray-residue removal 
on bruising and on storage quality of apples, both by B. L. Overholser and 
M. B. Hoffman; the best distribution for pollinizer trees in the orchard to give 
satisfactory set of fruit on McIntosh, by L, H. MacDaniels; effect on the st*l 
of fruit of spraying and dusting apple blossoms with various fungicides and 
bactericides, by MacDaniels and B. M. Hildebrand; an anatomical study of 
frait trees injured by low tcmiwratures during the winter of 1933-34 (with the 
purpose of correlating the nature and amount of the injury with the recovery 
of the tree), inarching and bridge grafting as a means of saving trees with 
crowns wholly or partly girdled by winter injury or other agents, and propaga¬ 
tion of superior native nut varieties, all by MacDaniels; influence of age and 
condition of trees on their response to pruning and response of young fruit 
trees to annual pruning as compared with pruning repeated at intervals of two 
years or longer, both by Heinicke and MacDaniels; influence of time of harvest 
on the keeping quality of Cortland and McIntosh apples, by Heinicke and E. F. 
Savage; the photosynthetic eflSicieney of apple foliage under natural conditions, 
by Heinicke and N. F. Childers; root growth in apple trees, by Heinicke; and 
influence of food manufactured by leaves of the Northern Spy apple on the 
fruit characters of the McIntosh apple, by Heinicke. 
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The effect of orchard plants on subsoil moisture, C. C. Wiggans (Amer, 
Soc. Kort. BcL Proc., 32 {1935), pp. 103^107, fig, 1).—Examinations by the 
Nebraska Experiment Station of soil samples collected at various depths in 
the vicinity of 17-year-old apple trees spaced 30 by 33 ft. with filler present in 
part of the orchard showed that 85 i>ercent of all the available moisture from 
the fifth to the thirtieth foot had been exhausted by the trees in the filler 
section. In the absence of fillers, the trees had used approximat^y 05 percent 
of the available moisture. In a second study in which samples were taken 1.5, 
15, and 22.3 ft- from the trunk, it was found that the depletion was greater 
nearer the trunks. Observations of samples collected beneath grapes which had 
been mulched continuously for 10 yr. or more and beneath clean cultured vines 
showed that mulching is very effective in conserving moisture. Observations 
on soil moisture in a white pine forest following the death of the trees from 
drought and a year later after a seasonal rainfall of 30 in. showed a great 
improvement in soil moisture conditions. 

Some problems in the use of superior rootstocks for fruit trees, J. A. 
McOlintock {Amer. Soc. Sort. 8cL Proc,^ SB (1935), pp, 329-331), —Investi¬ 
gations by the Indiana Experiment Station at La Fayette and Mitchell show that 
various varieties of apples after becoming established on their own roots are 
superior to the same varieties on French Grab. Virginia Crab was found fairly 
resistant to woolly aphis under Indiana conditions. Grimes Golden on own- 
rooted Virginia Crab suffered no mortality from collar rot. The method of 
top-working young apple trees is discussed. 

What yield of rooted shoots may be expected from mother plantations 
of Mailing apple and quince rootstocks? H. B. Tuxey and K. D. Erase 
(Amer. Soc. Sort, Sci, Proc., 32 (1935), pp. S38-3i5, figs, 3).—In studies at the 
New York State Experiment Station in which various Mailing rootstocks were 
propagated by mound and trench layering according to their inherent vigor, 
it was found that under good cultural conditions Mailing apple and quince root¬ 
stocks may be expected to yield sufficient new plants to make their propaga¬ 
tion commercially feasible. The munber of rooted shoots obtained per unit 
area increased for several years after the establishment of the beds, but the 
percentage of well-rooted salable shoots varied from year to year with tlio 
growing conditions. Quince rooted more readily than apple, Mailing I and IX 
rooted easily, II rooted well, followed in descending order by XIII, XII, and 
XVI. The apples were not injured appreciably by extreme low winter tem¬ 
peratures, but quince, from which salable shoots were removed in the fall, 
suffered severe damage. 

The Mailing clonal stocks in relation to McIntosh and Wealthy, J. K. 
Shaw (Awer. Soc, Hort, Sci. Proc., SB {1935), pp. 343-349).—In 1924 the Massa¬ 
chusetts Experiment Station imported many of the Mailing stocks, and after 
budding them to McIntosh and Wealthy planted the trees in orchard form in 
1028 with seedling-rooted and own-rooted trees as checks. Records on the 
orchard showed that production was correlated with tree size, and only I 
and IV, when grafted to McIntosh, tended to promote early bearing. Wealthy 
was more variable on seedlings than on any cion, but McIntosh was less vari¬ 
able only on XVI. There was some suggestion that McIntosh on certain 
cions may hold its fruit better near harvest time. In some cases, the stocks 
seemed to influence the shape of the apples. On a basis of productivity. 
Mailing XII and possibly XVI were better than seedlings or own roots for 
both Wealthy and McIntosh. 

Studies in incompatibility of stock and scion.—I, Information accumu¬ 
lated during twenty years of testing fruit tree rootstocks with various 
scion varieties at East Mailing, J. Amos, T. N. Hoblyn, R. J. Gariteb, and 
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A. W. Witt {East Mailing {Kent} Res, 8ta. Ann, Bpt., 23 (1035), pp. 81-00, 
jig. 1). —^The anatomical examination of pieces of root collected from 8- to 10- 
year-old apple trees revealed a striking difference in the size of the vessels in 
Mailing IX roots and in those developed from the scion. Rootstocks grafted 
with scions, of which the root struetiire was very different, appeared to main¬ 
tain their original structure. An oxaminaliou of Mailing IX rootst<'cks from 
trees grown in different soils failed to shour that the soil variation had exerted 
any significant infiuoucG on the structure of the root. 

A note on the moisture content of the stems of different rootstocks, M. 
C. Vyvyan (East Mailing [ffeni] Res. Eta. Ann. Rpl., 23 (1035), pp. 131-133 ).— 
Repeated measurements of the moisture content in the stock stem below the 
bud union in eight kinds of trees developed by grafting Cox Orange Pippin and 
Lane Prince Albert apple scions on four Mailing stocks, Nos. I, II, IX, and XII, 
showed in every case the least moisture in stock No. IT. In most cases the 
differences were signific«nntly dilferent. The author suggests that I ho low 
moisture values in slock No. II may be associated with low conduclivily, as 
reported by Knight (E. S R., 57, p. 13S). 

The root systems of some three-year-old trees of Lane’s Prince Albert on 
two selected rootstocks (Mailing No. TI X Northern Spy), H. M. Tydeman 
(East Mailing [Kenn Res. Eta. Ann. Rpt., 23 (1035), pp. 101-110, jigs. S).— 
romparali^e measurements of weights of top and roots of 138 B-yoar-old trees 
of Lane Prince Albert propagated on two seedling clous derived from crossing 
Mailing H X Northern Siiy showed the root systems of the two cions to be 
widely different despite the common pjirentage. The trees on both root types 
were slightly larger than trees on Mailing II and decidedly less vigorous than 
trees on Mailing XII. The differences between the two clous are conceded to 
be apparently of genetic character. 

A comparison of the top and root cerowth made by five varieties of 
apples on seedling and scion roots during five years in the orchard, F. S. 
LAGASSfi (Amer. Eoc. Hart. Eoi. Proc., 32 (1935), pp. 5dd-S77).—Presenting fur¬ 
ther information (E. S. R., 72, p. 47D) on a rootstock experiment established by 
the Delaware Experiment Station in 1920, the author states that in general the 
varieties Yellow Transparent, Stayman Wiiioaap, Delicious, Grimes Golden, and 
Rome Reauty in their first fiv(* years in the orchard made a greater not growth 
of roots and tops on seedlings than on their own roots. I^Iarked differences 
between varieties, irrespective of the type of root, indicated that the scion con¬ 
trolled largely the amount of growth. At the end of five years, the variability 
of the net growth made by the scion-rooted trees was loss than that of seedling- 
rooted trees in four of the five varieties, but not significantly so. The lop/root 
ratio of the seedling tree's was generally less than that of the scion-rooted trees. 
In general, lops weighed about twice that of roots. 

Crotch angles as affected by the method of training young apple trees, 
L. P. Batjer (Amer. Eoc. Hort. Eoi. Proc., 32 (1035), pp. 36-38). —In experi¬ 
ments at Koarneysville, W. Va., three types of training—heading at 30 in., group 
disbudding, and single dUbudding—^were compared on vigorous 1-year-old Rome 
Beauty, Delicious, and Stayman Winesap trees planted in the spring of 3931, 
In the spring of 1935, crotch angles were measured on 3 or 4 limbs of each 
tree. On the basis that an angle of less than 40® with the trunk indicates a 
weak crotch, it was found that the second two treatments produced weak trees 
in Rome Beauty. The same tendency to a lesser dt'groo was observed in Deli¬ 
cious. In Stayman Winesaps, all treatments ga^c satisfactory angles, but the 
same trends were again obsor\ed. The author concludes that disbudding is a 
suitable treatment for naturally spreading varieties such as Jonathan and Stay- 
man Winesap, but that for upright growers a sufficient number of shoots should 
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be left the first season to permit a desirable selection of crotch angles. Increase 
in trimk growth was comparable in aU three groups with no significant differ¬ 
ences either in the first or fifth growing seasons. 

TrnnMess apple trees, A. P. Yeageb (Amer, 8oc, Hort. 8ci, Proc., 32 (1935), 
pp. 39, 40) • —Observations in 1035 in an orchard of Hibernal apples planted at 
the North Dakota Experiment Station in 1920 with part of the trees in standard 
form and part trnnkless, showed 70 percent mortality in the standard trees as 
compared with none in the trunkless group. The survi\ing standards were 
significantly smaller and had yielded less fruit. 

Apple leaf structure as relatedi to position of the leaf upon the shoot 
and to type of growth, F. P. Cowabt (Amer, 8oo. 8ci. Proc., 32 (1935), 
pp. 145 - 148 , figs. 3). —Structural comparisons of leaves taken from comparable 
positions on vigorous spurs and shoots diowed certain differences associated 
with position. Leaf thickness decreased from the base toward the median 
portion of the shoot and increased thence to the apex. In general, the palisade 
cells occupy a greater percentage of the mesophyll tissue as the leaves approach 
the apex. Stomatal frequency increased usually progressively from leaf to leaf 
from the base to the apex. The size of the stomata was inverse to their num¬ 
ber. McIntosh, Cortland, Delicious, and Northern Spy had 350, 351, 411, and 
448 stomata per square millimeter. Stomatal frequency varied on portions of 
a single leaf. As contrasted with leaves on spurs, particularly fruiting spurs, 
shoot leaves tended to be thicker and larger. 

A comparison of three methods of measuring photosyuthetic activity of 
apple leaves, W. P. Pickett (Amer. 80 c. Hort. 8 ci. Proc., 32 (1935), pp. 152- 
154)- —Continuing studies (B. S. R., 74, p. 202), the author discusses results 
secured by the Kansas Experiment Station in comparing three methods, (1) 
that of Heinicke and Hoffman, (2) determination of the organic substances 
formed or the dry matter accumulated by a unit of leaf in a given period, and 
(3) comparisons at different times of day of the total acid hydrolyzable car¬ 
bohydrates for measurements of photosynthctic activity. No two methods gave 
the same results, principally because they do not measure the same aclhities. 
In the case of Delicious a greater gain per unit area was shown with the dry 
weight increment method than with the other two. 

The effect of flotation sulphur spray on the COs assimilation of apple 
leaves, B. P. Christopher (Amer. 800 . Hm't. 8 ci. Proc., 32 (1935), pp. 149- 
151). —After collecting data in the orchards of the Rhode Island Experiment 
Station on the carbon dioxide assimilation of McIntosh apple leaves over two 
4-hr. periods, half were sprayed on both surfaces with flotation sulfur paste. 
There was a higher assimilation by the sprayed leaves in the morning and 
a lower rate in the afternoon than was indicated by the uusprayod controls. 
On the basis of six nins twice daily for three successive days after spraying, 
the assimilation by the sprayed leaves was about 79 percent that of the un¬ 
sprayed. In the case of small Baldwin trees growing in the greenhouse, the 
daily average assimilation was lower in the case of sprayed than unsprayed 
leaves. The average for six runs showed about 82 percent assimilation for 
the sprayed as compared with 100 percent for the unsprayed leaves. 

To what extent is the Mdutosh apple influenced by the food materials 
synthesized by Northern Spy leaves? A. J. Heinicke (Amer. 80 c. Hort. 8 ci. 
Proc., 32 (1935), pp. 336, 337). —^In line with a previous study (B. S. R., 60, p. 
142), McIntosh branches located on a tree which had been partially top- 
worked with Northern Spy were defoliated soon after petal fall to one leaf per 
fruiting spur. One Mclnto^ branch was ringed near its base. Practically no 
bloom was produced by the Northern Spy branches although before defoliation 
Northern Spy foliage constituted more than 90 percent of the total. The 
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Mclntosb apple attained a good size and liigh color about tbe same time as 
fruit on adjacent McIntosh trees; however, the fruits ripened much later and 
remained firmer for a much longer time. The McIntosh apples from the 
treated branches showed modifications around the calyx and stem end which 
strongly suggested Northern Spy, and the fiavor was also suggestive of a 
Mending between the two varieties. 

Soil nitrate nitrogen determinations following the applications of cal¬ 
cium cyanamide and nitrate of soda to the surface of the soil under apple 
trees during dry and normal seasons, R. S. Mabsh {Amer, Soc. Eort. 8cL 
Proc., S2 (loss), pp. —^lu fertility experiments conducted coopera¬ 

tively with 10 orchardists, the Illinois Exi>eriment Station found from studies 
of soil samples collected at a arious dates during tlie year that nitrate content is 
higher at certain seasons in the cyanamide plats and at other times under 
nitrate of soda applications. The cyanamide plats were higher on October 10 
and November 15, 1034, and on Apidl 26 and November 15, 1935, whereas the 
nitrate of soda plats were higher in nitrates on June 13 and 26, July 20, and 
August 10,1935. 

The inducnco of mulcliing apple trees on the moisture-holding capacity 
of the topsoil, D. Boynton and L. P. Batjeb (Amer. 8oc. Eort Sri. Proc., 32 
iJ935), pp. 92-94, fig. 1). —Studies at the [New York] Cornell Experiment Sta¬ 
tion of the soil beneath trees that were mulched with stable maiuuro at the 
rate of 0.5 ton per tree from 1024 to 1029 and 1 ton per tree from 1030 to 1034, 
and of soil from trees that were mulched with leguminous hay showed con¬ 
siderable increase in the moisture equiv«ileut of the topsoil beneath the 
manured trees and beneath trees mulched for 4 yr. with legumes. There was 
no significant increment following 2 yr. of hay mulching. Composite samples 
of four borings G in. deep were taken beneath each tree. 

The distribution of rain under an apple tree, R. L. McMunn (Amer. 8oo. 
Eort. 8ci. Proc., 32 (1935), pp. 95-98, fig. 1). —^Measurements by the Illinois 
Experiment Station throughout the growing season of waler collected in 20 
open cans distributed beneath a 25-yoar-old Jonathan tree showed, during 
every rain, less water in the cans 4 ft. from the trunk than those farther dis¬ 
tant. The foliage shed considerable rain as indicated by the total water 
collected by cans directly under the densest part of the bran<‘hs. Uneven 
distribution after loaf fall indicated that oven the bare limbs deflect rain. 
The prevaiiing direction of the wind w’as an importsint factor in the distribu¬ 
tion of the rain. 

Metaxenia in apples, B. R. Nebll (Jour. Ecredlty, 27 (1936), No. 9, pp. 345- 
349 , fig. 1). —^In this further report (E. S. R., 72, p. 4G2) the author reviews 
the earlier work on the subject and presents some additional information. 
McIntosh pollinated with Wilson Red June and Boikon yielded fruits alike 
in weight, seed number, and acidity of the Juice, but after 9 mo. of cold 
storage the McIntosh X Wilson Red Juno iruits showed only slight internal 
browning and no decayed spots, whereas in the McIntosh X Boikon group 25 
percent of the apples were completely decayed and all others showed con¬ 
siderable internal browning. 

New apple varieties give much promise, G. H. Howe (Farm Res. {New 
York Stale 8ta.^, S (1937), No. 2, pp. 3, 9). —^This, the first of two articles on 
new apple varieties originated for the most part by the station discusses the 
characteristics of the varieties and their status at the present time. During 
the breeding operations at the station, there have been developed a total of 
13,049 apple seedlings of which 4,509 have fruited and 81 have been given 
intensive trials. 
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Certain effects of \rax treatments on various vaideties of apples and 
pears, R. M. Smock (Amer. Soc, Sort. 8cL Proc., 32 (1935), pp. 284-289, figs. 
g).—Daily determinations by the California Exi^erimont Station, Davis, on 
Gravonstoin and Yellow Newtown apples and Hardy, Bartlett, and Winter 
Nolis pears dipped in waxed emulsions and held at 07° P. showed a marked 
retardation in the rate of respiration in all varieties. However, when waxes 
were applied in sufficient (luautity to retard ripening materially, the pears did 
not ripen normally and failed to develop full color. The flesh of the treated 
pears took on a noticeable ah'oholie flavor. The waxed Gravenstein apples did 
not ripen as satisfactorilj’ as the controls, but in the case of the Yellow New¬ 
town waxing did not lesson quality imtil about the twenty-fifth day, and since 
this variety is consumed while still rather green in color waxing had commer- 
ciai possibilities. 

Studies of the intercellular gases in fruits indicated that covering pears 
and apples witli full strength wax emulsion increased significantly the amount 
of carbon dioxide in the fruit. The greatest increase in the shortest length 
of time occurred in the Hardy pear. 

Soil management systems in a young Bartlett pear orchard, F. S. How- 
tETT {Ohio 8ta. Bui. 578 (1936), pp. 38, figs. 6). —Of five treatments, (1) culti¬ 
vation with cover crops, plowed, (2) cultivation with cover crops, disked, (3) 
grass and straw mulch, (4) bluegrass sod with nitrogen, and (5) alfalfa sod, 
employed in a young Bartlett pear orchard set out in May 1929 at Strongsville, 
Ohio, the first was the most effective in promoting growth and yMd. The 
average gains per tree in a cross-sectional area of the trunk for the five years 

1931- 35 were 5,82, 5.C4, 5.41, 3.37, and 2.75 sq. in., respectively. The average 
weight of prunings per tree for the five years 1932-36 was 54.07, 53.19, 41.49, 
9.53, and 5.91 oz., respectively. The trees bloomed first in 1932, those in the 
cultivated plats bearing the most flowers that year. During the four years 

1932- 35, the trees of the five treatments averaged respectively, 45.0C, 44.76, 
43.09,16.03, and 21.13 lb. of fruit The average fruit from the mulched trees 
was larger than in any other treatment 

Low soil moisture was found to be the principal foctor limiting the growth 
of trees in the bluegrass and alfalfa plats, the moisture reaching rather fre¬ 
quently tlie wilting percentage of 9.5. In the 15 months from IVIay to July over 
the five years, rainfall was deficient by more than 0.5 in. during eight of 
the months. Depth of rooting was comimralively shallow in all plats, due to 
the compact nature of the soil. In the alfalfa plats, the buffalo treehoppor 
(‘outributod also to inferior growth. Since the mulchod trees grew and fruited 
almost as well as the cultivated trees, this system of soil management is said 
to merit eoiisideration under conditions whore low soil moisture is frequently 
an important limiting factor. 

The response of D’Anjou pears to fertilizers in central Wasliington, 
E. L. OvEBHOLSEB and L. L. Claypool (Amer. Soo. Ilort. 8ci. Proo., 32 (1935), 
pp. 299-303). —Studies conducted by the Washington Experiment Station upon 
young vigorous Anjou pears which had borne two fairly large crops prior to 
the initiation of the experiment showed nitrogen to be the first limiting factor 
in growth and production. Yield records did not indicate the same difCerences 
between plats as were shown by growth measurements because of the marked 
variation in yield of individual trees. The results showed no direct response 
to either phosphorus or potassium applied together without nitrogen or in 
combination with nitrogen. None of the fertilizer treatments had any signifi¬ 
cant effect on the incidence of cork spot 
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Devise speedy test for peach seeds, H. B. Tukey and M. S. Barrett (Farm 
Fes. [Nejo York State 8ta.'\, 3 (1937), Xo. 2, p. 10, fig. I).—This is a popular pres¬ 
entation of material from a previously noted paper (E. S. It., 75, p. 783). 

Types of varietal hai*diiiess in the peach, M. A. Blake (Amer. Soc. Ilori. 
8ci. Proc.. 32 (1935), pp. 2JfO-2JH). —^Using the terms hardy and hardiness syn¬ 
onymously to indicate capacity to endure an unfavorable environment, the 
author lists and discusses briefly, with varietal examples, 19 types of hardiness 
observed by the New Jersey Experiment Stations in the course of many years' 
work with peaches. 

A fertile type of Hale x>each found in central Georgia, W. D. Armstrong 
(Amer. 8oc. Fort. 8oi. Proc., 32 (1935), pp. 290-292). —Observations by the 
Georgia Experiment Station in an orchard of 5,000 Hale trees near Experi¬ 
ment revealed some trees with wide-open blooms eontainiiig an abundance of 
bright yellow pollen. The fruit on these trees ripened from 3 to 5 days later 
tlian Hale and appeared to be intermediate in character between Hale and 
Elberta. Under cheesecloth cages flowers of the aberrant trees set a good 
crop when self-pollinated, while under the same conditions Hale trees sef only 
buttons. In a 12-percent sugar solution at 80® F. pollen of the new strain 
germinated 40 percent as compared with 11 for Elberta. The iiollen of the 
new strain, Georgia Hale, gave good sets of fruit on other varieties, and the 
new peach is eoKSidered promising as a substitute for the original Halo. 

Peach tree abnormalities developing from applications of nitrogen fer¬ 
tilizers alone.—^Preliminary report, E. H. Haul (Anier. 8oe. Fori. 8ci. Proc., 
32 (1935), pp. 293-298). —Observations in a 14-year-old Elberta peach orchard 
near Inman, S. 0., supplemented with data from experimental fertilizer plats, 
indicated that for the proper deveiopment of cover crops and the foliage, 
twigs, and fruit, nitrogen alone was not an ade(iua<e fertilizer. ‘With nitrogen 
alone 84.0 i)ercent of the fruits were below 2 in. in diameter, while with an 
NPK material plus dolomitic limestone 98.2 percent of the peaches were above 
2 in. Total yields wore greatly increased by the comi»lete fertilizer. 

Nodal development of the peach shoot as related to fruit bud formation, 
M. J. Dorsey (Amer. Soc. Fort. 8ci. Proc., 32 (1935), pp. 245-257, figs. 27).— 
Studies at the Illinois Experiment Station of the nodal development in poach 
shoots grown under different coudlUous resiiUe<l in the proposal of five classes 
of the nodal growth pattern as follows: (1) A priimiry loaf without an axil¬ 
lary growtli, (2) a .sjugle primary leaf but bearing either a fruit or a leaf bud 
located c('iitrally in the axilla and subtended laterally by scalelikc* structures 
in the secondary i)osltion, (3) a primary leaf with various combinations of 
leaf buds and fruit l)uds in the axil of the greatly reduced secondary slruc- 
lures and in (he CNudral iM)sitioii, (4) a ])riinary leaf ennd one or two leaves in 
the secondary position and less freqxieiitly a tertiary leaf—^ihe number and 
arrangement of the fruit buds may be similar to that of (3) or very rarely 
of (2), and (5) a further develoimient of classes (2), (3), and. (4) in which 
elongation of the leaf buds occurs during tlie current season forming a lateral 
of varying lengths. 

Fruit bud initiation appeared to be determined by the growth conditions 
prevailing during the early succulent stages of the different parts of the 
shoot. 

Peach thiuuing investigations.—A study of late thinning, M. J. Dorsey 
and R. L. McIMunn (Amer. Soc. Fort. 8ci. Proa., 32 (1935), pp. 280-283). —Con¬ 
tinuing fruit thinning studies (E. S. B., 69, p. C57), small plats in a block 
of vigorous 8-ycar-old Gage peach trees were thinned on June 28, July 5,13,19, 
and 30, and August 10 and 21, rcsi>cctivcly. At each tliiniilng date there were 
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removed respectively, on the average, 704, 551, 567, 424, 495, 449, and 355 
fruits i)er tree. At harvest the trees in each treatment yielded an average of 
245, 257, 221, 220, 242, 207, 214, and 170 lb. of fruit. The percentages of fruits 
2.75 in. or more in diameter were 27, 29, 27, 26, 28, 31, 43, and 31, respecUvely. 
Delayed thinning increased the percentage of larger fruits, apparently both 
by eliminating the smaller sizes and by stimulating development in the remain¬ 
ing fruit. Under favorable growing conditions the control trees, or those with 
heavier crops, tended to size up fruits and partly offset the differences secured by 
thinning. 

The relation of soil moisture to plant growth, illustrated by moisture 
meter experiments with straw*berries, W. S. Rogers (East Mailing [ICewf] 
Res. Eta. Ann. Rpt., 23 (1983), pp. 111-120, figs. 9).—Using a metering instru¬ 
ment designed to give a continuous reading on soil moisture conditions by indi¬ 
cating the capillary pull or suction force of the soil, the author established, 
in experiments with strawberries in pots and frames, certain minima below 
which the moisture content should not be permitted to decline if the plants are 
eaqpected to thrive. 

Relation of leaf area to berry production in the strawberry, B. B. Spboat, 
G. M. Dabbow, and J. H. Beattmont (Amer. 8oc. Hort. 8ci. Proo., 32 (1933), pp. 
389-392). —Investigations conducted by the U. S. Department of Agriculture at 
three different locations with eight varieties of strawberries showed at each 
location a definite positive correlation between the number of leaves per plant 
in the autumn and the number of flowers and fruits developed in the next 
season. In the case of potted Howard 17 plants defoliated to 1, 2, 3, 4, and 5 
leaves, the flowers per plant were 3.1, 4.6, 6 6, 7.4, and 8.1, respectively, with 
10.8 for the control plants. Apparently the larger the leaf area during the 
autumn when fruit buds were forming the larger the crop the next spring. 
A varietal difference was indicated in the fact that 8- and 10-leafed plants of 
Bellmar, Dorsett, Blakemore, and Fairfax averaged, respectively, about 4.7, 
5.1, 7 0, and 8 2 berries per leaf. 

Temperature in relation to the alternate bearing behavior of the Fuerte 
avocado variety, R. W. Hodgson and S. H. Cameron (Amer. Soc. Sort. 8ci. 
Proc., 32 (1933), pp. 55-60, figs. 2). —^An analysis of yield records taken over a 
period of years by the University of California at Los Angeles on a total of 
598 trees distributed in 5 orchards yielded further evidence (E. S. R., 73, p. 
G17) on the existence of alternate bearing in the Fuerte avocado. In none 
of the 10 groups of similar behavior found in the 5 ori*hards wore two heavy 
crops borne in succession. The larger the crop of any one season, the greater 
was the certainty of an ensuing small crop. Of the entire group of 598 trees 
scattered over an area more than a hundred miles long, 32.2 percent alternated 
in yield regularly throughout the period of record. Temperature during the 
blooming period was an important factor in maintaining or disrupting the 
alternate bearing tendency. 

Effect of soil temperature on growth of citrus, P. P. Haiaca (Amer. 8oc. 
Mort. Ed. Proc., 32 (1935), pp. 67-69). —Observations on rooted cuttings of 
Eureka lemon, Marsh grapefruit, and Valencia orange planted in frames at 
the Oalifomia Citrus Experiment Station, the temperature of the soil of which 
was modified by electric cables under thermostatic control, indicated that the 
three species may have different optimum temperature requirements. Lemons, 
which made the greatest growth of all the species at all three temperatures, 
grew best at the highest range, 61” to 81” F. Oranges and grapefruit made 
their maximum growth in the range 54” to 72”. All three species grew least at 
the lowest range, 37” to 68”. 
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Chemical composition in flowers of citrus varieties, A. B. G. Haas {Amer, 
Soc. Sort. 8ci. Proc., 32 (1935), pp. 61-66). —^Presenting in tabular form the 
results of analysis at the California Citrus Experiment Station of whole 
and portions of the flowers of lemon, orange, and grapefruit, the author points 
out the probability tliat when citrus trees bloom heavily and drop many 
of their flowers there is a considerable loss of inorganic and organic constitu¬ 
ents, despite the fact that before leaves or flowers drop a considerable 
portion of their chemical constituents probably moves back into the tree. 
Among costituents considered were water, ash, calcium, magnesium, potassium, 
sodium, reducing and nonreducing sugars, and pectin. There was a con¬ 
siderable content of total pectin in the blooms. 

Seasonal changes in the nitrogen content of citrus fruits, S. H. Cameson, 
D. Appleman, and J. Bialoglowski (Amer. Soc. Sort. Sci. Proc., 32 (1935), pp. 
87-89, figs. Ji). —Continuing studies by the University of California at Los 
Angeles, on the use of nitrogen by the citrus tree (E. S. B., 73, p. 617), the 
authors present the results of analyses of lemons, oranges, and grapefruit 
harvested at biweekly intervals from early stages to several we^s after the 
commercial harvesting. In all three species, the amount of nitrogen in the 
whole fruits increased steadily throughout the period of collection. Until 
early autumn the rinds contained more than half the nitrogen. The analyses 
showed that if Valencia oranges are left on the trees as long as they will 
adhere they contain 20 to 25 percent more nitrogen than when picked at com¬ 
mercial maturity. The possible harmful effect of this continued use of nitrogen 
on the next crop is discussed. 

The apparent growth rate of lemon fruits as an index of the moisture 
supply of the tree, J. R. Fube and O. A, Taylor (Amer. Soc. Sort. Scl. Proc., 
32 (1935), p. 70). —^Applying three irrigation treatments, (1) so frequent that 
apparent growth rates were never limited, (2) when apparent fruit growth 
had ceased or when the trees began to show serious defoliation, and (3) when 
the first significant decrease in apparent growth rate occurred, there was 
observed at harvest no significant differences in the size of fruit from the 
first and third treatments cither on medium or heavy soil. On light soil, the 
first treatment resulted in slightly larger fruits than the third. On aU three 
soils the fruits of trees receiving the second irrigation treatznent were much 
smaller than those on the first and third. 

The effect of decreasing soil moisture supply on size of lemon fruits, 
C. A. Taylor and J. R. Furr (Amer. Soc. Sort. Sci. Proc., 32 (1935), pp. 71-81, 
figs. 10). —Correlating soil moisture records with tree response as measured by 
size of fruit, it was found in these studies conducted by the U. S. Department 
of Agriculture that when the first indications of water deficit appeared in the 
fruit the major part of the roots was in soil which was below the half point 
on the scale of available moisture. Moisture content was above that at which 
sunflowers showed the first sign of wilt. When moisture deficit stopped further 
growth of large fruits, all of the upper 2 ft. of soil was below the point of the 
first wilting of sunflowers. 

A progress report of fertilizer studies with grapefruit in the Salt River 
Valley, Arizona, A. F. Kinnison and D. W. Albert (Amer. Soc. Sort. Sci. 
Proc., 32 (1935), pp. 90, 91). —^Based on 4-yr. studies with mature Marsh grape¬ 
fruit trees, the Arizona Experiment Station reports that annual applications 
of available phosphorus supplementing stable manure increased the yield and 
quality of fruit and tree growth. Supplementary applications of nitrogen or 
of stable manure tended to lower the grade of fruit and redxiced yields. Potash 
was beneficial to the extent of maintaining previous performance and promoting 
a better grade of fruit than tliat of the control trees. 
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Metaxenia and interspecific pollinations in Phoenix, R. W. Nixon (Amer, 
Soo, Koi't, ScL Proc., 32 (1935), pp, 21-26, fig. I).—Following an earlier paper 
(B. S. R., 73, p. 482) on metaxenia induced by pollen of male varieties of the 
species P. dactyVifera, the author presents the results secured with pollen of 
other species of Phoenix applied to the flowers of Deglet Noor and other com¬ 
mercial dates. 

P. canariensis pollen produced consistently later maturing fruits, in some 
eases even later than those obtained with any P. davtylifem pollen tested. The 
set of Deglet Noor averaged less than that obtained with P. dactylifera pollen, 
a result conceded due possibly to the necessity of storing the P. canariensis 
pollen 1 or 2 mo. before use. P. canariensis pollen gave better sets on Rhars 
than it did on Deglet Noor. P. roeheienii pollen induced very late maturity in 
the Deglet Noor. Results with P. sylvestris were very similar to those with 
P. dactylifera, suggesting a close relationship between the two species. P. 
reclinata pollen produced consistently late ripening Deglet Noor dates, and it 
is deemed possible that this species may have value in commercial date culture 
where early maturity is disadvantageous. 

Growth rate of Deglet Noor dates in metaxenia, C. D. Ceawfoed (Amer. 
8oc. Hort. Sou Proc., 32 (1935), pp. 51-54, fiff- ■^)*—^Periodic measurements in 
the IT. S. Date Garden, Indio, Calif., of dates resulting from controlled pollina¬ 
tions with males known to produce metaxenial effects showed that the meta- 
xenial effect appears early in the development of the fruit and seeds. Slight 
differences appeared early and increased until correlated with significant 
differences at the time of maximum size. 

Field and laboratory studies on the behavior of NHi fertilizer with 
special reference to the almond, B. L. Proebsting (Amer. 8oc. Sort. 8ci. 
Proc., 32 (1935), pp. 4^-50, fig. 1). —^The results of experiments conducted by the 
California Experiment Station at Davis with Ne Plus Ultra almonds growing in 
the western part of the Sacramento Valley, where rainfall averages about 15 
in. and falls almost entirely between October and May, showed that applica¬ 
tions of ammonium sulfate at the rale of 10 lb. per tree per year promoted 
growth, larger leaf surface, longer retention of leaves, greater resistance to 
red spider, and larger yields. The application of irrigation water in later 
years improved growth and yield of the entire orchard and reduced further 
the injury from red spider. Nitrogen was even more beneficial under irrigation. 
Laboratory studies on the penetration of ammonium sulfate into various soils 
indicate nearly complete fixation in the surface layers. 

Influeuce of pruning and applications of ammonium sulphate on the 
growth, pistillate bloom and set of nuts on pecan trees, H. L. Crane and 
F. N. Dodge (Amer. 8oc. Sort. 8ci. Proc., 32 (1935), pp. 42-45). —^The results of 
a study begun in 1931 near Albany, Ga., in a lO-ycar-old Schley orchard, the 
trees of which were vigorous and bearing fair crops of nuts, showed that 
terminal shoot growth and the formation of pistillate flowers were stimulated 
by applications of ammonium sulfate or pruning, or both. In addition, the per¬ 
centage of pistillate clusters which set nuts and the number of nuts per cluster 
were significantly increased by the fertilizer. Pruning alone resulted in almost 
twice and pruning plus fertilizer more than thrice as many nuts per shoot as 
compared with untreated trees. 

[Ornamental horticulture studies by the Cornell Station] (INeto York} 
Cornell 8ta. Rpt. 1936, pp. 109, 110). —Studies are briefly discussed on problems 
in the culture of hydrangeas, by R. C. AUen; and photoperiodism of the china 
aster, effects of temperature and length of day on euphorbia, effects of varying 
temperatures on certain greenhouse plants, and relation between storage tem¬ 
perature and forcing of narcissi, aU by K. Post. 
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Factors associated with hud-drop of sweet peas, and a method of con¬ 
trolling it, R. B. Fahn-ham (Floristfi Exch, and JUort. Trade World, 86 (1936), 
No, 19, pp, i8, 19, figs. 2) .—At the New Jersey Experiment Stations sweet pea 
plants grown in jars of coarse, washed sand were supplied beginning October 
1 with complete nutri<uit solutions in 4 different concentrations, namely, 0.5, 

I, 2, and 3 atmospheres. The plants in the 0.5 and 1 atm. were similar in 
growth and wore classed as low concentration plants as contrasted with high 
concentration plants for 2 and 3 atm. Daily records during December and early 
January idiowed as liigli as 100 percent bud drop during cloudy periods in the 
low concentration group, whereas at the same time the high concentration plants 
held sufficient buds to yield a fine Christmas crop of blooms. Flower yields 
from October 23 to February 1 showed average total yields of over 50 flower- 
bearing stems per plant in the high concentration group as compared with some¬ 
thing over 30 for the low concentration group. A tabular summary is pre¬ 
sented of the effects of the different concentrations on root, plant, and leaf 
development. 

rOEESTRY 

[Forestry investigations by the Cornell Station] (INeto Toi'k] Cornell 
Sta, Rpt. 1986, pp, 79, 111, 112). —Brief notes are given on the calcium require¬ 
ments of dilTerent tree species and the correlation between this factor and the 
ecological distribution of species, by R. F. Chandler, Jr.; improved practice 
in the production of forest planting slock of broad-leaved limber-tree species, by 

J. N. Spaeth and M. Afanasiev; establishment, culture, and development of forest 
plantations, by Spaeth; and some relationships between forest-tree rooting, and 
soil type, ground-water level, and soil temperature, by Spaeth and TT. Dlebold. 

Relation of soil charactei* as expressed by certain soil types to tlie choice 
of land for forestry in the cut-over pine lands of noi*thcm Michigan, R. Tj. 
DoNAiruu (Arner. So^ 8un’>ey Assoc. Bui, 17 (1936), pp. 79, 80) .— Of eight soil 
types in northern Michigan where the dominant virgin species was pine, Oge¬ 
maw sandy loam and Roselawn sandy loam soils were rated as first-class pine 
land; Roselawn sand, Rubicon sand, and Bridgman fine sand soils were second 
class; and Saugatuck sand, Wallace fine sand, and Grayling sand soils were 
third class. In general, a sandy loam texture contributes toward making a 
good pine site and hardpan or coarse dry soil tends toward a poor site. 

Soil characteristics in relation to the occurrence and growth of black 
sx>rucc, R. If. Wkstvw.t) (Avier. Soil Survey Assoc. Bui. 17 (1936), pp. ^5-^7, 
figs. 2).—Studies by the Michigan Exi)eriment Station on the occurrence and 
growth of black spruc'C in relation to certain soil characteristics showed that 
soil moisturo plays an imiiortant part in the distribution of this species. 
Although tolerating w'ot soil, growth was inferior in such locations. In gen¬ 
eral, for both mineral and orgiinic soils, black spruce grew most rapidly whore 
it was rather poorly represented in the stand, suggesting the desirability of 
favoring this species in selective cuttings, especially when the associates were 
of inferior commercial value. 

Soil changes associated with forest fires in tho lougleaf pine region of 
the South, F. IlEYWATm (Amer. Soil Survey Assoc, Bui, 17 (1936), pp, 41, 4 ^)>— 
Observations over an extended area from Georgia to Louisiana indicated that 
soils protected from fire are much more penetrable and porous than those sul)- 
jected to fire. Burned-over soils showed a slightly higher ignition loss, prob¬ 
ably due to charcoal. In addition, they contained more replaceable calcium 
and probably other ash constituents and were, therefore, slightly loss acid. 
They also contained a higher p(»rccntage of total nitrogen. There was no evi- 
135977—37-5 ^ 
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dence that severe soil degradation follows periodic fires nor, on the other hand, 
that the soils of the region are benefited definitely by fires. 

Trends in the nitrogen, phosphorus, potassium, and calcium content of 
the leaves of some forest trees during the growing season, H. L. 

{Black Rock Forest Papers, 1 (1936), No, 6, pp. S0-U> d).—Observations on 

leaf samples collected in late May, June, July, August, and September from 
trees of white, chestnut, and red oaks, shagbark hickory, sugar and red maples, 
and Norway spruce showed that the leaves of deciduous sx)ecles continue to 
gain in weight as long as they remain green. The trends in moisture content 
were opposite to those of dry weight. The concentration of nitrogen, phos¬ 
phorus, and potassium in the leaves of all species decreased quite rapidly during 
the period of greatest leaf growth but tended to become relatively constant 
in the month previous to yellowing. At the same time, the absolute amount 
of N, P, K, and Oa in the leaves increased as tlie season advanced, attaining 
a maximum just prior to the change in color in autumn. Migration of N, P, 
and K from the leaves back into the conducting tissues of the trees was 
observed after the leaves began to ydlow, but there was no evidence of any 
such movement as long as the leaves were green and vigorous. 

The relative feeding power of oaks and maples for soil phosphoms, 
H. L. Mitchell and E. P. Finn (Black Rock Forest Papers, 1 (1535), No, 2, 
pp, 5-9, fig, i).—Data obtained on the phosphorus content of the leaves of 
white oak, chestnut oak, and sugar maple growing on experimental fertilizer 
plats showed that phosphorus absorption tends to vary between genera but not 
between species. It was strongly indicated that the maple has a greater feeding 
power, at least for soil phosphorus, than has the oak. 

An introduction by A. 0. Cline is included. 

Nutritional studies on loblolly pine, B. M. Addoms (Plant Physiol,, 12 
(1931), No, 1, pp, 199-205, figs. S).-—B:q)eriments at Duke University with seed¬ 
lings grown in sand cultures showed that the loblolly pine is able to utilize 
nitrogen either as nitrate or ammonium. Alteration of the acidity over a wide 
range revealed the best development in the case of calcium nitrate when the 
solution was decidedly acid and in the case of sulfate of ammonia when 
the solution was more nearly neutral. The young trees compared favorably 
with those growing in soil except that there was a yellowing of the foliage 
from time to time in both series due, aparontly, to temporary deficiency in 
available nitrogen. The failure of mycorhiza, present when the seedlings were 
set out, to develop to any considerable degree in the sand cultures is believed 
suggestive of the probability that mycorhiz<i arc incidental rather than highly 
beneficial to the loblolly pine. 

The effect of varied solar radiation upon the growth, development, and 
nutrient content of white pine seedlings grown under nursery conditions, 
H. L. Mitchell (Block Rock Forest Papers, 1 (1936), No, 4, pp. 15-22, figs. 3).— 
The total yield (roots and shoots) of white pine seedlings was found to vary 
directly with radiation intensity. Over the entire range, including full sun¬ 
light, increased light resulted in increased yields. light variation had a rela¬ 
tively greater effect on root development than on the aerial portion of the 
plants. The seedlings were grown on a relatively infertile soil and received 
no other care than weeding and an occasional watering during dry periods. 

A chestnut oak volume table for the Hudson highland region, H. H. 
Teton and B. F. Finn (Black Rock Forest Papers, 1 (1935), No. 3, pp. 13, 14).— 
Based on data collected in eight separate cutting operations involving 2,228 
trees, there is presented a volume table for chestnut oak. In a field trial the 
table underestimated the actual cut by about 4 percent 
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DISEASES OE PLANTS 

Insect and cryptogamic parasites of fruit, ornamental, horticultural, 
and agronomic plants. Fungicides and insecticides: Methods of their 
use against parasites, 0. Travebso (Insetti e crittogame parassiti delle pUmte 
da fratio, omamentali, ortensi e agrarie. Anticrittogamici e insetticidi: Metodi 
per usarli contro i parassiti. Roma: P. and A. Ingegnoli, [1935], pp. 
figs. 111). —^This is described as a “technical-practical manual for the use of 
agronomists, horticulturists, and amateur gardeners.” 

A contribution to the physiology of diseased plants, V. F. Kupbkvich 
(V. Th. Kotrbwicz) (Leningrad: Akad. Nauk 8. 8. 8. R., 1934, PP- H, fips. 11; 
Eng. ahs., pp. 6*9-71).—^The author reports the results of a series of comparative 
studies on the physiological processes occurring in healthy v. fungus- or virus- 
infected plants, including Cirsium arvense infected by Puccinia suaveolens, field 
peas by M y cos Phaser ella pinodes, Trifolinm hyMdum by Rrysiplie communist 
and potatoes infected by mosaic, leaf roll, and aucuba viruses. A bibliography 
of 159 titles is included. 

The Plant Disease Reporter, January 15 and February 1, 1937 (17. 8, 
Dept. Agr., Bur. Plant Indus., Plant Disease Rptr., 21 (1937), Nos. 1, pp. 14, 
figs. 2; 2, pp. 15-40, figs. 3) .—Among other things of current interest included arc 
the following: 

No. 1. —Curly top and other diseases of spinach in Texas, by J. J. Tauben- 
haus and G. £. Altstatt; reducing leaf spot (Mycosphaerella fragariae) and 
leaf scorch (Diplocarpon earliana) injury to strawberry calyxes by use of a 
winter mulch, by J. B. Demaree and M. S. Wilcox; nut diseases (Persian 
walnut and filbert) in the Pacific Northwest in 1936, by P. W. Miller; downy 
mildew (Pseudoperonospora humuU) of hops in Washington and Oregon in 
1936, by G. E. Hoernor; downy mildew of hops in California in 1936, by 
D. G. Milbrath; Verticillium wilt of smoketree (Cotimis coggyaria), by M. E. 
Fowler; dodder on peppertrees in CaUfomia, by G. B. Johnstone; and brief 
notes on plant diseases (including charcoal rot (Rhizoctonia Mtaticola) on 
com in Missouri, by 0. G. Schmitt, mosaic on black raspberry in Washington, 
by G. A. Huber, and rust on greenhouse-grown Clarkias in New York, due to 
Pueviniastrum pusfulaium, by P. P. Pirone). 

No. 2. —^An analysis of volume 20 of The Plant Disease Reporter; notes on 
the effect of environmental conditions on fruit crop and fruit diseases in the 
Ozark section in 1936, including observations in (1) Arkansas, by J. 0. Dunegan, 
and (2) Missouri, by M. A. Smith; occurrciu^e of tobacco diseases in Virginia in 
1936, by J. A. I’inckard, J. Godkiu, and E. G. llenderson; “concealed dam¬ 
age” (due to soil fungi) of runner peanuts in Georgia, by H. W. Rankin; 
rice kernel smut (Tillctia hon'ida) in Texas, by B. C. Tullis; notes on the 
stinking smuts of wheat in Turkey in the 1936 crop, by D. P. Limber; crown 
gall of the fasciated type on AHpan'agus sprengeri, by N. A. Brown and F. 
Weiss; relative susceptibility of certain varieties of dahlias to root knot nema¬ 
tode (Hctcrodcra marioni), by E. Schmidt; and diseases of shade and orna¬ 
mental trees—summary of specimens received in 1935 and 1936 at the New 
Haven office. Division of Forest Pathology, by A. M. Waterman. 

[Phytopathological studies by the California Station] {CaUfomia 8ta. 
[Blew.] Rpt. 1935-36, pp. 23, 66-8-^).—^Progress reports are given on studies of 
iron chlorosis of fruits; citrus mottle-loaf—a physiological disease; control of 
little leaf of deciduous fruit trees; zinc for walnut little leaf; die-badb: and 
rosette of apples; prune die-back; black end of pears; fire blight—a bacterial 
disease; olive knot or tuberculosis; Oorynevm blight on peaches—a fungus 
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disease; Ooryneuni blight and blossom blight on almonds; a new root rot 
(Bosemnia) of fruit trees; preventing citrus fruit rots and damping-off; 
Dothiorella rot of avocados; date palm disease (rhizosis, etc.); fungus dis¬ 
eases of vegetables; so-called Ascochyta blight of peas; Fuftarium diseases of 
vegetables; downy mildew of hops; fungus causing southern root rot of sugar 
beets; control of southern root rot; peach mosaic—a \irus disease; buck^n, 
a virus disease of sweet cherries; vegetables and omameiilals affected witli 
spotted wilt; transmission of spotted wilt; a new disease of grapevines (un¬ 
identified, but possibly of virus etiology); transmission of sugar beet curly 
top; virus diseases of celery; and mosaic diseases of cauliflower and stock. 

Plant pathology (Eoioaii 8ta. BpL 19S6, pp. 3^40, fig, Jf).—Progress reports 
are given on diseases of the taro and their control (including three types of 
corm rot and diseases of the leaves) by G. K- Parris and P. A. I. Bowers; 
and diseases and insect pests of tomatoes and truck crops, by Parris. A list 
of fungus diseases and insect pests noted on various crop plants in Hawaii is 
included. 

[Phytopathological studies by the Cornell Station] {iNeic I'o/A-] ConicU 
8ta, Rpt, me, pp. 02, 115-123, 145, l-Jd).—Progi‘ess reports are given on the 
following studies; Permanent crop improvement through Uic control of disease 
by the development of immune or disease-resistant stocks, and virus diseases, 
both by D. Reddick; the Dutch elm disease, by D. S. Welch, K. G. Parker, L. J. 
Tyler, P. A. Readio, and D. D. Collins; Nectria canker of basswood and other 
hardwood species, by Welch; studies on species of Sclerotiftia and related 
genera in North America—III, Cihoria arcrina n. sp., by H. H. Whetzel and 
N. P. Buchwald; diseases of roses, by L. M. Massey, B. W. Lyle, and K. Lon- 
gree; the cork and i*osette diseases of apple, by A. B. Barrel and H. J. Miller ; 
lime-sulfur and substitute fungicides for the control of apple scab and leaf 
scorch in western New York, by W. D. Mills; overwintering of the fire blight 
organism in Baldwin apple trees suffering from severe winter injury, by B. M. 
Hildebrand; the role played by the honeybee and the beehive in the fire blight 
disease, by Hildebrand and E. F. Phillips; incidence of fire blight in young 
apple trees in relation to orchard practices at Ithaca, by Hildebrand and 
A. J. Heinicke; control of onion mildew, and control of Botrutm rot of lettuce, 
both by A. G. Newhall; lettuce yellows and other virus diseases, by M. B. 
Linn and Newhall; a bacterial leaf spot of geranium (due to Phytomonas 
goranii n. sp.), and a bacterial blight of iris (ascribed to P. phyUoanfCs n. sp.), 
both by W. H. Burkholder; a comparative study of some yellow proteolytic 
bacterial plant patliogens (Phyiomonas spp.), by C. C. Wornham and Burk¬ 
holder; a comparative study of some species ot Aotnwmgvva isolated from 
scabby potatoes, by 0. F. Taylor and Burkholder; diseases of narcissus and 
other flowering bulbs, by F. A. Haasis, 0. E. F. Guterman, and F. Weiss; 
diseases of cyclamens and other potted plants, by J. M. Bickerton, Guterman, 
and Massey; aster rust and its control, by Guterman; diseases of lilies, by 
D. K. O’Leary and Guterman; factors affecting the eflSciency of potato spray¬ 
ing, by F. M. Blodgett, B. O. Mader, O. D. Burke, and R. B. McCormack; scab, 
Rhizoctonia, and pitting of potatoes, by Blodgett, Taylor, and B. K. Cowan; 
potato yellow dwarf, by L. M. Black, K. H. Fernow, and Blodgett; and brown¬ 
ing of cauliflower (nonparasitie and controlled by boron applications to the 
soil), by G. J. Raleigh, W. C. Barnes, and C. H. Dearborn. 

Plant diseases (West Virginia Sta, BuL 278 (1936), pp. 24r-27, fig. J).-—Brief 
reports are given on the black pox of apple, identified as due to the black root 
rot fungus; the r^tionsliip of the soft rot and colon groups of l)acteria; and 
the influence of growth substances on some 2(X) representative fungi. 
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Report of the plant pathologist: Virus diseases of plants, H. H. Stoeey 
iSast African Agr. Rea, Bta., Amani, Ann. Rpt., 7 (1933), pp. 12-16), —^Brief 
notes are given on the mechanism of the transmission of plant viruses by 
insects and on mosaic disease of cassava. 

The susceptibility of the plant cell to virus diisease, F. M. L. SHE^mELD 
(Ann, Appl, Biol., 23 (1936), No, 3, pp. 493-505, fig. 1 ).—A number of experi¬ 
ments, using the viruses of aucuba mosaic of tomato and mosaic of tobacco 
sprayed on several host plants, indicated that they could not enter a plant 
unless some of the cells were injured. It was not essential that injury should 
accompany the presence of the virus. The chances of infection fell off rapidly 
in the first few minutes after injury, but infection occurred occasionally as 
long as V 2 hr. after cell damage. Inoculations by micropipette into single host 
cells yielded only about one-tenth the expected number of infections, suggesting 
differences in the susceptibility of the cells to virus attaclL 

The role of plasmodesms iu the translocation of virus, F. M. L. Sheffield 
(Ann, Appl. Biol., 23 (1936), No. 3, pp. 506-508, pi. 1). —study of epidermal 
strippings from leaves of tomato, tobacco, Hyoacyamna nigcr, and Solanum 
nodiflorum revealed no protoplasmic connections between the guard cells and 
the surrounding tissues. Since inclusion bodies have been found in all cells of 
the epidermis except the guard cells, these findings suggest that owing to the 
absence of plasmode&ms the virus is unable to reach the guard cells. Ruijport 
is also lent to the view that in the ground tissue of the plant the virus is 
carried from cell to cell along the protoplasmic bridges. 

Factors affectmg the amount of infection obtsiiued by aphis transmis¬ 
sion of the virus Hy, IU, M. A. Watson (Hamilton) (Rog. 80 c, Lmidon, Phil. 
Trans,, 8 er. B, 226 (1936), No. 540, pp. 457-489, figs. 9). —Using the vector Myzm 
peraicae of tobacco virus Hy. Ill and leaves of corresponding age for all feed¬ 
ings, a maximum percentage of infection was obtained during winter and a 
Tninlimim during summer. The percentage of infection increased with the 
number of aphids per plant, and the relation between the numbers of infec¬ 
tions for each aphid number indicated that infections are local and independ¬ 
ent The percentage of infection increased with increased feeding time on the 
healthy plant, but there was no indication of a preliminary period in which no 
infection occurred. The percentage of infection decreased very rapidly with 
increasing time on the infected plant from 2 min. to 1 hr., but after 1 hr. it 
increased slightly with further increase in the feeding periods. UiicerUiinty 
as to whether aphids had fed on the trial leaves for the exact period allowed 
was overcome either by “watched feedings” or by allowing an average “pene¬ 
tration time” of 5 min. renctratiou time was increased by decreasing the 
relative humidity of the insectary. Af. peraicae proved capable of iiifeoting two 
consecutive plants without intervening access to a source of infection, but tlie 
number of second infections decreased rapidly with increasing time on the 
healthy plant and was negligible for 1 hr. 

Comparisons are made between this and other viruses which appear to be 
of the same type, and suggestions are made as to the causes of some effects 
and the mechanisms of infection which are involved. 

The reaction of the viruses of tomato spotted wilt and tobacco mosaic 
to the pH value of media containing them, R. J. Best and G. Samuel (A?m. 
Appl. Biol., 23 (1936), No. 3, pp. 509-537, figs. 6 ). —^Activity-lime curves and 
activity-pH curves are presented for these two viruses. The results indicated 
that the spotted wilt virus is rapidly inactivated at and below pH 5 and above 
pH 10. There was no significant difference in activity over the pH range 
6-8.9 for ^ hr. or a 5-hr. contact. Tests with the mosaic virus indicated that 
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it is inactivated above pH 8.2 and below pH 2, tlie extent varying with pH 
value and being complete at pH 11 and 0.5. There was no significant difference 
in activity of the virus over the pH range 2-8 in the adjusted suspensions and 
over the pH range 6-8 in the unadjusted suspensions. 

The bearing of the results on various virus problems is discussed, and it is 
noted that at least in the case of tobacco-mosaic virus they strongly suggest 
its nonorganismal nature. 

Tumors obtained by inoculation of Bacterium tumefaciens into embryos 
and young plants cultivated aseptically [trans. title], A. BERTHELorr and G. 
Amoubeux {Oofiipt. Rend. Acad. 8ci. {Paris}, 203 (1936), No. 14, VP- 629’-3Sl ).— 
The method of culturing embryos and young plants in aseptic media was used 
successfully on pea, Ricinus, sugar beet, sunflower, tobacco, tomato, and cucurbits. 
It is believed that this technic offers a means of studying more easily the direct 
passage of the infective agent (B. tumefaciens l=Phyt(mon>a8 tumefaciens}) 
from plant to plant, the appearance of metastases, and tumor grafts, and of 
attempting the culture of neoplastic tissues under particularly favorable 
conditions. 

Successful results from treatment of plant tumors with mitogenetic 
rays emitted by mosquito larvae [trans. title], W. Stempexx, G. v[on] 
Rombebg, and R. Ur^rs (BioL Zenthl., 56 (1936), No. 3-4, VP-114-116, fig. 1). — 
Plant tumors induced by Bacterium tumefaciens [=PAyioniowcw tumefaciens} 
were strongly retarded in development by treatment with living larvae of 
Corcthra plumicomis, and in 25 percent of the cases these tumors were com¬ 
pletely inhibited within the observation time (3 mo.). 

Intraspedfic and interspecific aversion in Biplodia, P. B. Hojppb (Jour. 
Agr. Res. [U. 8.}, 53 (1936), No. 9, pp. 671-680, figs, g).—In this cooperative 
study by the U. S. D. A. Bureau of Plant Industry and the Wisconsin Experi¬ 
ment Station, intraspecific aversion was found in B. zecLe and B. maorospora 
and interspecific aversion between these two species. The stability of the par¬ 
ticular aversion reactions of different strains of B. zeae was maintained after 
successive mycelial propagations, through successive pycnidial generations, and 
through inoculation into ears of com and subsequent reisolation. It is believed 
that the differences among the strains are genetic, and that the number of 
strains of B. zeae is very large. 

Identification of the strains recovered from ears of com which had been 
inoculated with various combinations of mixtures of strains proved that 
inhibitory effects had occurred, so that usually only one strain of the fungus 
could be reisolated from an ear. A definite sequence appeared to exist in the 
inhibitory powers of the strains upon one another. No conclusions were drawn 
regarding the relationship between the capacity of strains for inhibiting the 
development of others and their degrees of pathogenicity. 

Morphological aspects of Gymnosporangiam galls, P. B. MTT.T.igR {Phyto¬ 
pathology, 26 (1936), No. 8, pp. 799-801, fig. 1). —^The author observed a greater 
abundance of galls of Q. juniperi^irginiunae on awn-^aped than on scalelike 
leaves of Juniperus virginiana. Stained preparations indicated that the galls 
in the former case were of leaf origin, whereas those from trees with scale¬ 
like leaves were of stem origin. 

A technic was developed whereby clearly visible sections of galls in various 
stages could be made easily and rapidly from fresh material In this way 
the method of emergence of the gelatinous spore horns through the tough cortex 
of the gaU was ^own to be by means of circular cortex caps, lifted and pushed 
aside by the emerging spore horns. 

Biological study of Phoma buxi and Strignla buxi, J. Nahas (Etude 
hiologique sur le Phoma hutei et le Strigula huxU Thesis, TJnvo. QenAve, 1933, 
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pp. 63, pis. 2, figs. 19 ).—^The author presents a study of a fungus, P. htiail, and 
a lichen, B. huivi, from box (Buxus sempcrvirens), including the morphology, 
physiology, cultural characters, and life history of the fungus (which is stated 
to have no injurious effects on the host), and the morphology, relations of 
the fungus to the alga, and pathogenic action of the lichen on the host. It 
is said that in its pathogenesis it resembles the parasitic fungi, but that its 
action is slower. 

North American species of Sclerotinia and related genera, HI, IV 
(Mycologia, 28 (1936), No. 6, pp. 5U-o27, figs. 19; 29 (1937), Iso. 1, pp. 128-^146, 
figs. 18 ).—In the first of these contributions from Cornell University, Cxboria 
acerina n. sp. is described and illustrated by H. H. Whelzcl and N. P. Buchwald. 
It is reported to be common on Acer nihrum and A. sacchariwiim and to have 
been found on certain other hosts. Its cultural characters and life history are 
detailed, and notes on related matters are included. 

In part 4, by H. H. Whetzel, Septotwia, a new genus of the Oiborioideae, and 
8. podophyllina n. comb, are described and illustrated. The conidial stage 
is reported as pathogenic to leaves of Podophyllum pcltatum, and the taxonomic 
relationships, distribution, cultural characters, and life history of the fungus 
are discussed. 

The staining of mycelium in woody tissues [trans. title], S. KoSgielny 
(Bocff. Nauh Rolmcz. i Le&wych (Polish Agr. and Forest Ahyl), 36 (1936), No. 3, 
pp. 496-600; Oer. ahs., pp. 499, 500 ).—^Using safranine (alcoholic) and aniline 
blue, the procedure detailed is said to stain woody tissues red and the non- 
woody parts and mycelia blue or dark blue. 

Zone lines in plant tissues.—HI, The black lines formed by Polyporus 
squamosus (Huds.) Fr., A. H. Gamfbeix and B. G. Munson (Ann. Appl. Biol., 
23 (1936), No. 3, pp. 453-464 j pls. 2).—Continning this series (E. S. B., 71, p. 
214), the black lines were found in elm wood and P. squamosus was isolated 
from them and cultured. It is suggested that the black lines or plates form a 
limiting layer of sclerotiumlike bodies buried in the attacked wood. 

Fungicides in relation to foliage injury and fruit yield, A. B. Geoves 
(Peninsyla Sort. 8oc. [Del.] Trans., 49 (1935), pp. 58-60 ).—^This contribution 
by the Virginia Experiment Station briefly discusses the subject, and adds 
data from a field test as showing higher yields and better retention of foliage 
with copper and sulfur sprays tlian with the controls or load arsenate alone. 

Spraying tests with copper fungicides on leaves wettable with difficulty 
[trans. title], Schmidt (Blnmon u. Pfianzenhau vcr. Qartenwelf, 40 (1936), No. 
2, p. 20, fig. 1 ).—^The comparative merits of various stickers in si)ray mixtures 
are discussed, and favorable results in coverage are reported from the addition 
of “Tezet” to coi)per fungicides. IIow well the mixture will control fungus dis¬ 
eases of such plants as carnations and cabbages must be determined by further 
tests. 

Relative susceptibility of certain species of Gramineae to Gercosporella 
herpotrichoides, B. Sprague (Jour. Agr. Res. [U. 8.}, 53 (1936), No. 9, pp. 
659-670 ).—^In this cooperative study by the U. S. D. A. Bureau of Plant Industry 
and the Oregon, Idaho, and Washington Experiment Stations, field and green¬ 
house inoculations indicated that a large number of species of cereals and 
other grasses are susceptible to 0. herpotrichoides, but most range grasses are 
suffiicienily resistant to avoid serious injury in the field under tlie semiarid 
conditions and thin stands of the prairie lands in the Pacific Northwest Agropy- 
ron spp., Bromus tectorum, and several other grasses have been found infected 
under natural conditions at the edges of wheat fields infected with 0. 
herpotrichoides. 
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Under optimum conditions for the disease, the greenhouse results indicated 
that certain late varieties (e. g., Hosar and Hohenheimer), apparently resistant 
in the field, in reality had merely escaped the disease and wore without genetic 
factors for resistance. 

While most wheats gave very little indication of genetic resistance, certain 
Aegilops and Tnticum species wore very resistant and the possibility of the 
eventual development of resistant wheats by crossing with them is pointed 
out 

The Cei'fofiporclla foot rot has apparently been present on native prairie 
grasses in the Columbia Basin for many years. 

Influence of environment during maturation on the disease reaction and 
yield of wheat and hazdey, B. B. Bayues (Jour. Agr. Rea. [TJ. fif.], 5S (1936), No. 
10, pp. 717-748, figs. 6). —In this cooperative study by the U. S. D. A. Bureau of 
Plant Industry and the Wisconsin Experiment Station, seed of four varieties of 
spring wheat and three of spring barley produced at several experiment sta¬ 
tions in the United States and Canada in 1929-30 was tested for reaction to 
seedling blight (Gilhcrella saulinctii) in the greenhouse at Madison and for re¬ 
action to bunt (Tilletia laevis) and for yield in field trials at Moccasin, Mont., 
Madison, Wis., and Aberdeen, Idaho. 

Environal conditions under which the seed was produced affected the reaction 
to seedling blight in the subsequent crop. A relationship was found between 
low protein in the seed and high resistance indexes and in some cases between 
large seed and high resistance indexes, but these factors did not account for all 
differences. The results suggested that differences of a nutritional or bio¬ 
chemical nature were more important than morphological or size differences in 
the embryo and endosperm. 

The environal conditions under which the seed was produced also affected the 
reaction to bunt, but the effects were much less pronounced. A small correla¬ 
tion (“0.3036, P—0.01) was found between seed size and reaction to bunt, the 
larger seed producing a lower percentage of infected plants. 

Only 3 of 91 seed lots produced under different environal conditions differed 
significantly from other seed lots of the same variety in capacity to yield. 
Statistically significant correlation coefficients were obtained, however, for 
weight of 1,000 kernels sown and dry weight of 100 seedlings at about the 
fifth-leaf stage (+0.9312, P<0.01 for wheat, and +0.8213, P<0.01 for barley) 
and for weight of 1,000 kernels sown and yield of grain (+0.4026, P=0.02 for 
wheat, and +0.4049, P=0.05’ for barley). 

Influence of black point disease, seed treatment, and origin of seed on 
stand and yield of hard red spring wheat, L. R. Waidbon (Jour. Agr. Res, 
[U. 8.], 53 (1986), No. 10, pp. 181-788). —^In studies by the North Dakota Experi¬ 
ment Station, w^hcat seed with visible infection by Helminth osporiwn sativum 
produced a crop not appreciably affected in yield or other characters except for 
a slight difference in seedling stand. The application of Ceresan to diseased 
seed before planting also had no apparent effect on the yield or other characters, 
but bunt spores applied to tlie seed reduced the yield in all cases to a significant 
degree, the loss in yield of the susceptible Ceres variety being pronounced. Seed 
grown in the greenhouse (exceptionally heavy in kernel weight) produced 
decidedly larger yields than other seed tested, the larger yields evidently being 
due to larger initial and mature stands. 

The interlocking type of experiment described was effective in reducing the 
standard error because of a relatively large number of degrees of freedom, com¬ 
paratively small experimental differences thus showing significance. 

Effect of vernalization on the incidence of loose smnt in wheat, W. F. 
Hanna (8ci. Agr., 16 (19S6), No. 7, pp. 40Jh407; Fr. ahs., p. 407).—“The effect 
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of environinental conditions on the development of loose smnt of wheat and 
barley is discussed, and the literature on this subject is reviewed. The inci¬ 
dence of loose smut in artificially inoculated seed of Marquis wheat was not 
appreciably affected by vernalization.” 

Nitrogen ntilization by Ophiobolus graminis, H. FisiiiOWS (Jour. Agr. Bes. 
[Z7. fi.], 5B (19BQ), No. 10, pp. 765-769).^—^This is a cooperative investigation by 
the U. S. D. A. Bureau of Plant Industry and the Kansas Experiment Station. 

When sown in synthetic liquid media, O. graminis (the cause of take-all of 
wheat) grew when the nitrogen source was egg albumen, casein, peptone, or 
nucleic acid, but 45 other sources of organic and inorganic nitrogen proved un¬ 
available and organic and inorganic growth-promoting materials did not 
render them available. Vegetable media of many kinds favored its growth. 

Pusa 120: A wheat highly resistant to yellow rust, F. J. F. Shaw and 
B. P. Pal (Agr. and Livestock in India, 6 (1936), No. 2, pp. 202, 203). —Pusa 120, 
a strain selected from the progeny of a cross between Pusa 52 and the 
Australian variety Federation, proved very highly resistant in greenhouse tests 
to the three physiologic forms of yellow rust thus far known in India. An¬ 
other high yielding strain with considerable resistance is Pusa 165, a cross 
between Pusa 4 and Federation. 

Bole of insects in the distidbution of cotton wilt caused by Fnsarium 
vasinfectum, J. J. Taubenhaus and L. D. Oheistenson (Jour. Agr. Res. iU. bM, 
53 (1936), No. 9, pp. 703--712, fig. 1). —^In this study by the Texas Experiment 
Station, the following cotton insects were caged and fed on roots, stems, and 
leaves, or bolls of cotton Infected with typical Fnsarium wilt: MeVinoplus 
femur-rudrum, M. differentialis, Schistocerca americana, 8. ohscura, and other 
less abundant grasshoppers; larvae of AMama argillacca, LapTiggina irugiperda, 
and Frodenia omithogalU; a number of white grub species; and larvae of 
Ataxia crypta. Viable F. vasiiifectum was isolated from fecal pellets or entire 
insects cultured on potato-dextrose agar. It was not recovered from, and was 
apparently destroyed in, the alimentary tract of wireworms, Collembola, and 
Japygidae. Viable F. vasintectum was recovered from cultures of the entire 
insects or of fecal p^lets dissected out from the recta of mimerous species 
collected in badly wilted cotton fields. The following insects were found to act 
as natural carriers: M. differentialis, M. mexioanus, M. feniur-ruhrum, Enr 
coptolophus iexonsis, Spharagemon crUtatum, Tomonotus aztccus, Ghortopliaga 
viridifasdata australior, 8chi8toccrca americana, 8. ohsevra, Trimerotropis 
eitrina, and Dlssostevra Carolina. It still remains to be proved whether the boll 
weevil can act as a carrier. 

Cotton seedlings were sucessfully inoculated with strains of Fnsarium isolated 
from the alimentary tract of insects and with a pure culture of F. vasinfectum 
from infected cotton. F. vasinfectum has survived for 15 mo. in fecal x^^ots 
from grasshopers fed on wilt-iufcctcd cotton stems and kept dry in the 
laboratory. 

It is suggested that these results may help to explain the occasional finding 
of infected plants in areas where the disease does not ordinarily occur. 

Sclerospora graminicola on millet in Minnesota, C. S. Wano (Phytopathol¬ 
ogy, 26 (1936), No. 5, pp. 462-iG^i, figs. 2). —In this investigation at the Uni¬ 
versity of Minnesota, both primary and secondary infections of downy mildew 
were found on millet (Setaria italica) and on foxtail grass (8. viridis) in 1935 
at two places in Minnesota. Oonidia of Sclerospora graminicola formed during 
both day and night at temperatures of from 17"* to 34^ G. and relative humidity 
of from 75 to 100 i)ercent. When old conidiophorcs were removed, a new crop 
was formed in from 4 to 6 hr. Conidiophorcs ou Setaria ciridis were Sorter 
than those ou 8 . italica, and the normal and giant coiiidia on 8 . viridis were 
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Slightly smaller than those on <Sf. italica. Conidia usually germinated by pro¬ 
ducing four biciliate zoospores, which were active for about 30 min. and then 
became encysted. Germ tubes were formed later, and under suitable conditions 
infection followed. 

‘^Running out” of potatoes [trans. title], B. Klakp (Forachungsdienst, 1 
(1936), No. 1, pp. 33-38) .—This is a general review, with 38 literature 
references. 

The viruses cawsing top necrosis (acronecrosis) of the potato, P, C. 
Bawden (Ann. Appl. Biol, 23 (1936), No. 3, pp. 487-497).—Top necrosis was 
induced in different potato varieties by a number of viruses, the reactions of 
which on a large number of commercial varieties are given, together with some 
of their properties and the methods of transmission. By grafting and needle 
inoculating infected potatoes to the varieties Epicure, Arran Victory, President, 
and TJp-to-Date and noting the tjTpe of necrotic disease induced, it was possible 
to distinguish with fair accuracy six viruses, the necrotic reactions to which 
are tabulated. 

The blackening of the flesh of the potato tuber, R. J. Scott (Scot, Jour. 
Agr., 19 (1936), No. 2, pp. 180-182) .—The formation of melanin in potato tubers, 
with the resultant darkening of the tissues, may be due to age, frost, high 
temperatures, etc., and it may be assumed that blackening will occur whenever 
the tissues are killed by any means other than those which deactivate the 
em^ymes. The experiments described show clearly that blackening may also be 
due to bruising, and this blackening does not disappear when the tubers are 
cooked but may even increase. 

Investigations on the nematode disease of potatoes caused by AnguiUu- 
lina dipsaci, B. B. Edwakds (Jour, Eelminthol, I 4 (1936), No. 1, pp. 4 I- 6 O ).— 
From the experiments here described and those reported in the literature for 
other strains of A. dipsaci, it is deemed evident that no chemical treatment of 
the soil can be recommended as suflSciently practical for commercial adoption. 
However it was found that elimination of infestation from the soil can be 
effected by introducing well-planned crop rotations. Extensive observations in 
infested areas seemed to indicate that the strains of A. dipsaci on other crops 
do not infest potatoes, and that the potato form is so specialized to this host, 
at least in the regions studied, that any other agricultural crop may be used 
in the potato rotation. From these observations, 3 yr. are deemed a sufficient 
interval between potato crops, though cases of satisfactory crops after a 2-yr. 
rest are known. The possibility of wild hosts would suggest effective weed 
control between potato crops as an insurance measure. 

From the results of field variety trials by the author and others, it would 
appear that the principal varieties in commercial use are subject to rather heavy 
attacks. An exception is made for King Edward, which appeared to suffer 
decidedly less injury than any other common variety. Where rotation on 
infested land is impractical, the author’s results would Justify the growing of 
varieties which can be harvested not later than about mid-August. The crop 
should then be disposed of as soon as possible or stored under perfectly dry 
conditions. 

Pot infection experiments were not very conclusive as to whether the disease 
is sufficiently manifest in the aerial parts for its early detection in the growing 
plant. Definite experimental evidence was obtained that even slightly infested 
tubers or tuber material can initiate soil infestations. 

Histological and cytological changes in sugar-beet seedlings affected with 
curly top, E. Aetschwagee and B. C. Stabbett (Jour. Agr. Res. [U. fif.], 53 
(1936), No. 9, pp. 637-657, pis. 13). —^Early primary disturbances induced by the 
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virus are limited to the pericycle and immature cambium derivatives. The 
affected cells and their muclei hypertrophy (and in this process the latter may 
expand symmetrically), become irregular, or assume odd shapes. Changes in 
the affected cells are marked by two phases which usually overlap, their rela¬ 
tive duration apparently depending on the age of the cell when infected, its 
immediate environment, and the degree of initial stimulation.. During the 
first (anabolic) phase there is an increase in nucleolar material and chromatin, 
accompanied by morphological changes in the latter. The threshold of the 
second (catabolic) phase marks the beginning of irreversible changes in the 
nucleus, often characterized by dissolution phenomena and the possible emis¬ 
sion of altered chromatin. Nucleolar fragments also find their way into the 
cytoplasm and remain there unaltered, but often lose their visible identity due 
to proteolytic cytoplasmic changes. Cytoplasmic changes usually parallel those 
in the nucleus during the early stages, and later stages are marked either by 
mere quantitative reduction or by disorganization from local or general pro¬ 
teolysis. Of the two types of cytoplasmic inclusions, the first includes calcium 
oxalate and leucoplasts, normal to healthy plants but often enormously in¬ 
creased in affected roots. The second type includes structures foreign to 
healthy cells. Prominent, though transitory, are nucleolar fragments and pos¬ 
sibly chromatin extrusions with the chromatin greatly altered. Amorphous 
precipitates exhibiting great variation in staining reactions arc also very com¬ 
mon. Though their origin is not alwajs clear, it can be attributed to the dis¬ 
integration of certain compact inclusion bodies and to local cytoplasmic 
proteolysis. 

Resulting from apparently misdirected differentiation in the maturation of 
cambium derivatives, sieve-tube-like elements with plastids and slime bodies but 
without sieve plates are formed. The cell walls become covered with pseudocal¬ 
lus. The cells of the supernumerary cambiums and their derivatives divide 
longitudinally, and incomplete longitudinal divisions, resulting in binucleate 
and multinucleate cells, arc common. 

Negative evidence on multiplication of cnrly-top virus in the beet leaf- 
hopper, Eutettix tencllns, J. H. Fbmtag {HUgardia ICaUfomia 10 

(1936), No, 9, pp, 305-3^2, figs, 10). —^An extensive series of experiments involv¬ 
ing controlled management of the vectors and host plants resulted in the de¬ 
velopment of no direct or indirect evidence of the multiplication of the virus 
within the vector. On the other hand, considerable circumstantial evidence is 
presented indicating that the virus does not multiply in the body of this insect. 

The control of heart and dry rot of beets [trans. title], Huxb; (Zucker- 
rubmhaH, 18 (1936), No. 2, pp. 30-33, figs, 2). —^This is a review of experimental 
data on this discease, including its control by soil applications of Imron. 

Sugar-beet production in California, W. W. Robbins and O. Peicb (Oalif. 
Agr, Col. EM, Circ, 95 (1936), pp. 78, figs. 35). —^In this general handbook on 
sugar beets and their culture, by the California Experiment Station in coopera¬ 
tion with the U. S. D. A. Bureau of Plant Industry, the following phytopatho- 
logical matters are discussed: Controlling the sugar beet nematode, southern 
SderoUum root rot, downy mUdew, curly top, and the sugar beet leafhopper 
in relation to curly top. 

Control of sweet potato wilt, T. F. Manns (Pemnsuta Eort. 8oc. [Del.] 
Trans., 49 (1935), pp. 45, 4'^)> —Carrying over in the soil is not as active in 
sweetpotato wilt as in Fusarmm wilt diseases of some other crops, but the 
fungus is carried over internally in the “seed.” This contribution by the Dela¬ 
ware Experiment Station therefore recommends the field selection of seed at 
biirvest time or slipping to eliminate t^is s}.ud other diseases, 
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Farther information relating to the control of Raan in swedes, D. G. 
O’Bbien and R. W. G. Dennis (Scot. Jour. Agr., 19 (1936), No, 1, pp, 40-46, 
pi. 1, fig. f).—“Raan” or boron deficiency disease in swedes was eliminated by 
20 lb. of borax per acre applied just prior to sowing. 

Ineffective principle and plant cell in some vims diseases of the tobacco 
plant, m, T. n. Thung (Tijdsclir. PJautemiekten , 43 (IBS't, No. 1, pp. 11~J$2, 
pis. 5: Eng. ahs, pp. 27-28).—Immunity studios, made with the tobacco viruses 
of ordinary mosaic, white mosaic, severe mosaic, ring spot necrosis, “Vorsten- 
landen distorting” strain T, and Holmes’ distorting strain, indicated four typos 
of antagonism—an equilibrium, a domination, a rognlable equilibrium, and a 
partial overweighting. The rapidity of the antagonistic actions, the direction 
of virus movement, and the cell conditions in relation to immunity are also 
treated. 

Stream double refraction of preparations of ci*ystallinc tobacco-mosaic 
protein, W. N. Takahashi and T. E. Rawlins (Science, 85 (1937), No. 2195, 
pp. 103, Id//).—Previous work by the authors (B. S. R., 73, p. 332) suggested 
that tobacco-mosaic virus may be composed of submicroscopic rod-shaped par¬ 
ticles capable of causing stream double refraction. In this study, from the 
University of California, crystal preparations made from infective juice by the 
Stanley method (E. S. R, 73, p. 800) and another method and colloidal solu¬ 
tions of the preparations containing the crystals produced stream double refrac¬ 
tion. If the Stanley crystal preparations are pure virus, this behavior indicates 
that this virus is capable of causing stream double refraction and, when in 
colloidal solution, is probably composed of submicroscopic rod-shaped particles. 
Studies of the relation of pH to intensity of stream double refraction and to 
active virus concentration were made, as well as a comparison of the active 
virus concentration and intensity of stream double refraction in crystal prepa¬ 
rations and in unpurified samples. If one assumes that the crystal prepara¬ 
tions are pure virus, it follows from the results obtained that a significant 
portion of the virus in the crystals is inactive. 

Precipitation of the tobacco mosaic virus complex at its isoelectric point, 
R. J. Best (Austral. Jour. Brpt Biol, and Med. Sci., If (1936), No. 1, pp. 1-13, 
fids. 2 ).—The virus of ordinary tobacco mosaic is precipitated from clarified 
I’nice of infected plants to various extents at from pit 3 to 4, the maximum oc¬ 
curring at pH 3.4. The precipitate, containing practically all of the virus, con¬ 
stitutes about 0.3 percent of the clarified Juice or 3 percent of the total solids of 
the crude juice. The yield averages 2 mg i)er cubic centimeter of juice. Rela¬ 
tively stable colloidal solutions of the precipitate were obtained by eluting with 
buffer solutions at from pH 2.8 to 2.3 and from 4.5 to 7.5. Prom the evidence 
as a whole it is concluded that the precipitate constitutes the virus or a com¬ 
plex of the virus with some fundamentally related substance in the juice. 
Precipitation of the virus from suspensions of the “isoelectric” precipitate in 
buffer solution of pH 7 takes place in the same way as from the juice, the 
maximum being at pH 3.4. The juice of tomato plants artificially infected with 
the same virus behaved in the same way. The isoelectric point of the virus- 
complex may, therefore, be taken as pH 3.4 ± 0.1. Tho precipitate gave posi¬ 
tive tests for protein, and desiccator-dried samples contained 14 i)ercent 
nitrogen. 

Interspecific transfer of a gene governing type of response to tobacco- 
mosaic infection, F. O. Holmes (Phytopathology, 26 (1936), No. 10, pp. 1067- 
1014 )*—^ necrotic type of response to infection vrilh tobacco-mosaic virus was 
introduced by crossing into the species Nxcotiama panioulata. This was ac¬ 
complished by transferring a dominant gene N (necrosis) from N. rustica 
through repeated backcrosses of the hybrid N. panioulataXN. rustica, using 
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N, paniculata pollen but retaining in each generation only individuals respond¬ 
ing to inoculation by production of necrotic lesions. The necrotic tjT^e variety 
of N. ptmiculata thus produced was self-fertile and, in appearance, resembled 
the ordinary mottling typo N. panimlata. In its response to infection, how¬ 
ever, it was essentially like N. rustica, dying from systemic necrosis if infected 
when young, localizing virus if infected when old. 

Genes niTecting response of Nicotiana tabaeum hybrids to tobacco-mosaic 
virus, F. O. lIoiiMES ()S»c/mcc, 85 (1937), No. 2195, pp. 10^, 105 ).—^After trans¬ 
ferring a dominant gene controlling necrotic response to tobacco virus 1, dis¬ 
torting strain, to a derivative of N. pcmiculata from Nf. rustica by hybridizing 
and backcrossing (as noted above), this gene was carried from the former 
to plants of l(N. paniculafaXN. tahacum) XN. tabdoum^XN. tahaevm. A sim¬ 
ilar gene was transferred from N. glutinoaa to three generations of hybrids 
with N. tahaaitiH, but because of the sterility of the Ft generation it was carried 
beyond this generation only by using N. digluta. The work Is being continued 
in the hope of possibly incorporating these necrotic-type genes into strains of 
N. tabaeum and producing varieties in which the virus would be unable to 
maintain itself. 

The isolation of tobacco ring spot and other virus proteins by ultras 
centrifiigution, W. ^I. Stanley and R. W. G. Wyckoef {ficlence, 85 {1931) ^ No. 
2198, pp. 181-183 ).—high molecular weight crystalline protein, possessing the 
properties of ring spot virus and differing markedly from tobacco-mosaic virus 
protein in its physical, chemical, and serological properties, has been isolated 
by means of an ultra centrifuge from Turkish tobacco plants diseased with to¬ 
bacco ring si)ot virus. Uliracentrifugal methods wore also used to demonstrate 
that high molecular weight proteins are characteristic of other virus diseases. 
The con(*eiitration of the different virus proteins in the host was found to differ 
greatly, ranging from 1 part per 500 for tobacco mosaic, through latent mosaic 
and severe etch to ring spot, in which the virus protein occurs in about 1 part 
l)cr 100,000, and to cucumber mosaic in which it may possibly occur in less than 
1 part ]Ku* million. The quantity ultracentrifuge, used in conjunction -with an 
analytical ultracentrifuge, has i)roved to be a powerful tool for the concentra¬ 
tion, puritication, and crystallization of high molecular weight virus proteins, 
and to bo indispensable in the case of unstable viruses existing in low con¬ 
centration in the host. 

Chibbagc yellows pr<»sents a serious problem, O. A. Reinking (Fann Bes. 
\N('W York f<fatc 3 (1931), No. 2, pp. 1, 2, 7, flg. /).--A general discussion 

of this fungus disease is given with spt'cual reference to New York Slate condi¬ 
tions, including references lo loss<‘s caused, hosts, and resistant varieties. 

riiytophthora root rot of cauliflower, O. JM. Tonipkins, O. hi. Tuckeh, and 
hr. W. GAKDNiJt (Jour. Af/r. Bca. \U. H.H, 53 {1936}, No. 9, pp. 685-692, pi. 1, 
fif/H. 2).--In tliis <*oopt*rativo study by the California and hlissouri Experiment 
Stations, it was found that a root rot of cauliflower due to P meguftperma is 
responsible for losses in the winter cauliflower crop in the coastal districts of 
California. The disease occurs only where the soil has become waterlogged. 
It also occurs on cabbage, brussels sprouts, cineraria, and stock. 

The outer leaves of infected cauliflower plants show a reddish discoloration, 
and later the plants wilt rather suddenly. Affected plants are easily pulled, 
and the basal end of the taproot is found to be rotted to such an extent that 
the cortex usually sloughs off. The cauliflower fungus is described and com¬ 
pared with isolates from (*ertain other hosts. 

Infection was obtained by adding the fungus to the soli of potted cauliflower 
plants and incubating them outdoors in buckets containing water about 4 in. 
deep. The incubation period was about 3 weeks. Infection was also obtained 
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by inoculatioiis of stock, cineraria, and wallflower plants and of ripe iomato 
fruits. Attempts to infect certain other unwounded vegetables wore unsuc¬ 
cessful. 

Control of late blight of celery, J. K Richardson (8cL Agr,, 16 (19S6), ]\o. 
7, pp. 358-364, figs. S).—These tests were undertaken to compare the effective¬ 
ness of certain fungicides in the control of late blight (Septoria apii and 8. 
apU-gra/oeolmtis, the latter the more prevalent and the form here considered) 
under ordinary conditions in the Niagara Peninsula. Based on the rosults, the 
following recommendations are made: 

A good copper fungicide should be used—either Burgandy ( 1 5 4 0) or bor- 
deaux ( 14 40) mixtures as sprays or monohydrated copper sulfate plus lime 
(2(M0) as a dust. Treatments should be thorough, with several applications 
before the seedlings are transplanted to the field, and at suflSciently short in¬ 
tervals to keep the new growth covered. Wherever possible, treatments should 
precede rainy x>eriods. The dust should be applied while the dew is still on the 
plants. The copper-lime dust was less effective than the two sprays recom¬ 
mended. The sulfur sprays used and the copper carbonate-lime dust had very 
little value. 

Diseases of hops [I], B. S. Salmon (Jour. Inst. Brewing, 41 (1935), No. 6, 
pp. 235-237 ).—^A brief summary is given of the salient known facts. 

Fungus and virus diseases of the hop, II, B. S. Salmon (Jour. Inst 
Brewing, 42 (1936), No. 4, pp. 184-186).—A brief summary of the salient known 
facts. 

Tomato sickness in Yorkshire, B. R. Johnson and BC. W. Thompson (Jour. 
Min. Agr. iGt. Brit.^, 43 (1936), No. 1, pp. 48-54, figs. 4).—-Records of tomato 
infestation with the nematode Meterodera schaclitii in Great Britain are com¬ 
paratively new and largely from Yorkshire. The symptoms are described as 
on the whole similar to those of potato sickness. 

Experiments and observations of the past 7 yr., with special reference to 
greenhouse culture, appear to indicate the danger of planting tomatoes on po- 
tato-sick soil. Laboratory experiments showed that the potato strain can infest 
tomatoes. Control tests appeared to show that the only completely satisfactory 
method of soil treatment is that of steam sterilization. 

A new disease of tomato [trans. title], R. Gigante (Bol. R. Staz. Patol. Veg. 
[Roma], n. ser., 16 (1936), No. 3, pp. 183-198, pi. 1, figs. 14 ).—^The disease studied 
is characterized by leaf variegation and phloem necrosis. Thus far it has boon 
transmitted only by grafting. It is believed to be of virus origin. 

Pathogenicity tests with Botrytis spp. when inoculated into apples, 
O. r. ScfHNELLHABDT and F. D. Heald (Phytopathology, 26 (1936), No. 8, pp. 
786-794, figs, 3 ).—^In this contribution by the State College of Washington, gray 
mold is reported to cause a destructive apple rot in the State, advancing more 
rapidly than blue mold in storage and especially prevalent when high rainfall 
occurs during harvesting. Of the 19 species of Botrytis studied by inoculation 
tests, those of the B. cinerea type proved strongly x>arasitic, the others only 
weakly so. Recent isolations appeared to be more pathogenic than cultured 
strains. 

Index to the relative susceptibility of orchard apples to cedar-apple rust, 
I. H. Crowell (Phytopathology, 26 (1836), No. 5, pp. 45MW).—Hitherto the 
relative susceptibility of orchard apples to cedar apple rust has been measured 
by visual observations or by counts of the number of lesions on the leaves. 
Since the prevalence of rust varies greatly in different orchards and seasons, 
the resulting measurements likewise vary. The author bases measurements of 
r^atlve susceptibility on the number of aecia per lesion on apple leaves. This 
r^gtively copstaut phenomenon, based op the physiological reaction between 
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host and parasite, makes possible a classiflcatlou of apple varieties liidepend- 
ently of many major onvironmental variables. 

Study scab resistance in apple varieties, W. O. Gloyes {Fivrai Res, [New 
York State S (1937), No, 2, p, 11),—A brief progress report is given of 2 
yr. of results in an apple scab variety test, using iinsprayed orchard trees. 
Many varieties clearly must be protected by spraying, but a few are listed that 
appeared to be disease escaping. 

A new disease of the apple, Y. Otsuka (Jour, Hort, Assoc, Japan, 6 
(1985), No. 1, pp, fiffs. 4), —^This disease is stated to have been known in 

Manchuria for some years, though not hitherto reported in the literature. 
About mid-June the affected fruit become darkened around the apical end and 
develop surface layers of cork in five more or less regular lines extending over 
the surface opposite each seed cell. Sometimes the entire fruit takes on a corky 
appearance and may even crack open. Affected fruits are also elongated and 
subnormal in size. Diseased branches grafted on healthy stock i>roduced dis¬ 
eased fruit, while the other branches on the same tree developed normal fruit. 
It is still a question whether the disease is transmissible, and the author con¬ 
cludes that it is probably duo chiefly to water loss from the fruit by tran¬ 
spiration. 

Progress report on the investigation of a new peach disease, E. M. Stod^ 
DAED (Co7m. Pomol. Soo. Ptoc., 44 (1034), pp, 31-36). —^This contribution by the 
Connecticut LNew Haven] Experiment Station reports the results of studies 
during 1934 relative to tlie “X” disease. Later results have been referred to 
(B. S. B., 76, p. 496). 

The distribution, cause, and relative Importance of cranberry fruit rots 
in Massachusetts in 1932 and 1933, and their control by spraying, H. E. 
Beegman and M. S. Wiixjox (Phytopathology, 26 (1936), No. 7, pp. 656-664, 
figs. 2). —^Burly rots caused the greater part of the spoilage of berries from 
unsprayed plats of a majority of five bogs investigated during 1932 and 1933, 
and Qlomerclla, Sporouema, and Diaporthe vreve the most important causes. 
Sporonema was much more important than has previously been reported. 
Diaporthe caused a loss of from 18 to 35 percent of the crop from several plats 
on one bog in 1933. The importance of any given fungus varied independently 
of that of the others, not only on different bogs but also on different parts of 
the same bog. A single application of 4-6-50 bordeaux mixture (made up with 
granular coi)per sulfate and chemically hydratc»d lime) w^as often ineffective 
and never so effective as were two. With one exception, two and three appli¬ 
cations w(u*e beneficial on all bogs usckI in 1932 and 1033, although much valua¬ 
tion in the degree of control was observed. In many instances two apifiications 
gave ai)i)aronlly as good control as three. Two mercurial sprays (phenyl mcT- 
cury acetate and ethyl mercury arsenate) used on one bog in 1932 were fully 
as effective as bordeaux. With reference to the control of specific fungi by 
spraying, GlotncreUa and Diaporthe wore controlled least, while Sporonema was 
effectively controlled by two or tliree applications. The failure to control rots 
in the Early Black variety by three applications of bordeaux on one bog In 
1933 was probably due to the fact that the bog was reflooded early in June, 
prior to the first application. 

Pocket atlas of the diseases of grapevines, O. Abvssl and A. Zschoqskb 
(Taschenatlas der Krankheiien des Weinstockes. Berlin: Paul Parey, 1984, pp* 
pis. 24)- —^This handbook consists of 24 colored plates, each with 
accompanying descriptive notes. 

Factors concerned in the control of black rot of grape, T. F. MAnrirs 
(Peninsula Uort. Soo. [Del,] Trans., 49 (1935), pp. 55-57). —^This contribution 
by the Delaware Experiment Station outlines briefly the results of demonstra- 
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Hons aud observations on black rot control during 1985. Cracking o£ the berries 
duo to water pressure from excessive rains was severe, but it appe^ared to be 
somewhat checked by late disking or cullivation. Control of Iho black rot 
requires a ijropcrly timed program with thorough spraying, and a jish oil 
si)reader is recommended for the apidicaiions just before and afler blooming. 

Second contribution to the study of court-iioiic of the vine Lira ns. titlej, 
J. lliuNAS and O. Bebnon (Ami. locale Natl. Agr. Monlgcllicr, w. scr., 

No. 1, pp. 13-56, figs. 2). —^It was found by these studios that a I wM’iaiu points 
in the annual growth cycle of the grai)evino the cojitenl of tannin ci»mpounds 
in various organs (particularly the perennial ones) is higher in the <*ourl-uou6 
than ill the healthy vines. Whether these taimin substances play a direct or 
indirect cansalive role in court-noud or, more iirobnbly, are a host ri‘action 
to the disease are questions not yet to bo answered definitely, but a study of 
the metabolic relations of the tannins in both norm^il and affected plants will 
midoubtedly aid in solving the problem. 

Xhird contribution to the study of court-nou6 of the vine [traus. title], 
J. Bbanas and G. Bebnon (Rev. Vitic., 85 (19S6), No. 2216, pp. 469-4^^2). —Con¬ 
tinuing this series, the authors found the leaves of affected vines to be richer 
in glucides than those of healthy vines. This difference was especially induced 
by the gradual increase in the content of reducing sugars. The same condi¬ 
tions prevailed in the perennial organs as in the leaves. 

Practical methods of disease co>ntrol on avocado, D. F. Palmeb (Oalif. 
Dept. Agr. Bui., 25 (1986), No. 2, pp. 260-269, figs. 5). —Data are included for 
Dothiorella, tipburn, lime chlorosis, cankers, little leaf, sun blotch, and oak 
root fungus (ArmUlarm mellca). 

Zinc relation in mottle-leaf of citrus, A. E. 0. Haas (Bot. Gais., 98 (1936), 
No. 1, pp. 65-86, figs. 7).—^In this study by the California Citrus Experiment 
Station with both healthy and mottled Valencia leaves the zinc treatment 
increased the number of leaves that rooted aud fewer leaves died than among 
the controls. Although the average fre^ weights of mottled orange loaves were 
less than in healthy leaves, such weights of the root systems of mottled 
loaves were greater. Zinc treatment benefited the rooting of healthy lemon 
leaves but failed to improve that of mottled leaves. Mottled leaf cuttings 
rooted as well as, if not belter than, the healthy ones. 

The leaves of mottlod Valencia leafy-twig cuttings had lower fresh weights 
than those of the healthy cuttings but produced heavier root systems, and zinc 
treatment of the mottled cuttings increased the weights of fresh roots iK'r 
gram of fresh loaves. Zinc treatment retarded the root growth of lemon 
leafy-twig cuttings, but the untreated moltled cuttings produced a higher 
fresh weight of roots than the healthy ones. 

The various parts of untreated, rooted, mottled Valencia leafy-twig cuttings 
contained more sucrose than corresponding parts of nonmottled cuttings, but 
zinc treatment lowered the sucrose content of leaves and roots at the end 
of the test The dry matter of mottled, field-grown leaves contained slightly 
more reducing and total sugars than the healthy leaves. This increased sugar 
content aids in a rapid recovery once the limiting condition is removed. In 
sand or soil cultures, an excess of urea, urea-calcium nitrate mixtures, cyanam- 
ide, dieyanamide, or arsenic induced partial chlorosis. With urea, little 
leaf was induced. Booted cuttings grew well in culture solutions when phos¬ 
phate was supplied for a few days at intervals of several weeks and when 
aluminum was present during the absence of phosphate. 

For the first time mottle-leaf was produced in Valencia loaves of rooted 
leafy-twig cuttings in culture solutions, but thus far only in the absence of 
zinc or with low zinc coueeiitrations under continuous high light intensities. 
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Wlien zinc concentrations in the solution were somewhat excessive, the addition 
of aluminum affected growth beneficially. Zinc, when not too high in con¬ 
centration, induced a dark-green color in Uie leaves. 

By coating the leaf surfaces on rooted Valencia loafy-twig cuttings grown in 
«*uUurc solution with a mixture of zinc, the toxic effect or its temporary growth- 
inhibiting or retarding offect could be noted. Such effects may i)artially 
account for the variations frequently observed in the rale of response of tr(»es 
to zinc applications. 

Progress in zinc sulphate studies, A. F. Gamp and W. BEUTHEXt (Citrus 
Indus., n (lOJO), Ao. J, pp. 12, 14). —^This contribution by the Florida Experi¬ 
ment Station is an address summarizing Uio autliors' results in the use of zinc 
sulfate for the control of citrus mottle-leaf, ^\ilh special reference to the time, 
amount, and character of the applications. 

Xyloporosis, the new disease, its causes, and prevention, S. Baumgabt 
(Iladar, 9 (1036), No. 3, pp. 71-74, figs. 6 ).—^The “new disease” of limes is said 
to be due to disturbances in tbe circulation oi llic descending sap following 
mechanical injury of the stock in budding. Possible contributory factors are 
also mentioned. 

Fungus dyisoascs of feijoa [trans. title], G. V, Abtbm’ev (Abtbmiev) (Bovet. 
SubLrop. (tSoviot Subtrop.), No. 7 (1935), pp. 6i-dS, figs. 5 ).—^The pathogemie 
fungi described and brielly discussed include Phyllosticla taijoicoUi, 1*. lci}oae, 
Leptosphacria feijoae, Mgeosph acral la Icljoae, and Plioma feijoao, all new 
species. 

The piiieai^plc root system as affected by the root-knot nematode, G. H. 
(Joi)HU'.Y (Phylopalhologu, 26 (1936), No. 5, pp. 403-4iS, Jigs. 5). —^The symptoms 
of root knot due to Jleierodcra mtnloni in juuoapplcs are lenuinal and non¬ 
terminal galls in tlio main roots, brooming soinoliinos to se\eral orders of 
branching, and very small rootlet galls. Large compound galls are not formed. 
Detailed symptoms change constantly owing to decay of old galls, development 
of new axillary roots, and the activities of oilier organisms. Soil infestation 
of at least 100 larvae within an inch of a i*oot tip is necessary to produce a 
terminal gall on that root. General soil infestation of at least 172,800 larvae 
per cubic foot of soil is necessary to stop all the x>idmary roots, and thus seri¬ 
ously to retard early growth. When the root system eseai>os tliis heavy, early 
infection, the jilaut can make a good start and may pn)duc(‘ a fair <*rop of 
fruit. IIowev('r, smaller scattered infections may gradually build up a large 
nematode populalioii, resulting in abundant infection of new roots later in the 
life of the plant. 

The drying up of the young branches of almonds iu relation to some 
fungi [trims, title], A. Canonaco (Riv. Patol. leg., 26 (1936), No. 5-6, pp. 
145-164, pi. 1, fig. 1). —^The author reports his study of an almond trt»e blight 
sliown to bo due to Phomopsis amygdaUnu n. sp. 

Control ]>ractico for diseases and pests of ornamental plants, H. Pape 
(Die Praxis dor Bokdmpfung von Krankhvitin und Bvhadlingin d(r Zicr-* 
pflanssai. Berlin: Paul Parcy, 1936, 2. vd., rev., pp. VIII+4^7, pis. S, figs. 303 ).— 
In part 1 the author discusses the economic significance, caiwes, and methods 
of preventing and combating diseases and posts of ornamentals. In part 2, 
comprising the greater portion of the monograph, a section is devoted to the 
diseases and pests affecting many genera and species of ornamentals and a 
second and larger section to the diseases and pests of specific giuicra and spe¬ 
cies, arranged alphabetically according to host genera. The diseases include 
those du(^ to fungi, bacteria, and higher plants, as w(dl as tliose of n<»npura- 
sitic origin, and the pests include insects and other noxious animals. 

A bibliography of about five i)ages and an index complete tbe work. 
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Ornamental flowering plants experimentally infected with curly top, 
J. H. Fbeitag and H. H?P. Sbvebin (Hilgardia ^California S#a.], 10 (1936), 
No. 9. pp. 263-303, pis. i, figs. 21).—In cooperation with the U. S. D. A. Bureau 
of Entomology and Plant Quarantine, experimental transmission of the curly 
top virus is reported for 92 species of ornamental flowering plants, including 
33 families and 73 genera. The various types of symptoms produced are de¬ 
scribed. Fifteen species failed to develop symptoms under greenhouse condi¬ 
tions. The life cycle of the leafhopper vector, Eutettix tenellus, was completed 
on 65 species. 

Sources of disease-resistant vegetable and flower seeds, lO.'tO, B. J. 
Haskeilx., V. B. Boswell, et al. (17. 8. Dept. Agr., Ext. Sei'v. and Bur. PUmt 
Indus., 1936, pp. 41). —This is a list of seed companies offering specified standard 
resistant varieties for sale in 1936 in the United States. 

Injuries by the leaf spot disease of Cineraria [trans. title J, H. Wasewitz 
(Blitmen u. Pfianzenhau ver. Gartenwelt, 40 (1936), No. 9, pp. 99,100). —^In this 
note on attacks of Cinciaria by Ascochyta dnerariae, the author briefly de¬ 
scribes the symptoms and course of the disease and gives suggestions on its 
control. 

The influence of different fertilizer treatments on the bactericidal and 
fungicidal action of aqueous extracts of Clematis recta [trans. title], G. 
Madaus and H. Schindleb (Biol. Zenthl., 56 (1936), No. 3 - 4 * PP* 16^-113, 
fig. 1). —^Aqueous extracts of C. recta variously fertilized (artificial fertilizer, 
leafmold, manure, and liquid manure) were tested for their effects on Bacte¬ 
rium coU i^Escherichia coW], Aspergillus niger, and Oidium lactis. The re¬ 
sults indicated that the plants treated with the organic fertilizers were sig¬ 
nificantly more fungicidal and bactericidal than the controls or those treated 
with inorganic fertilizers. 

Passion vine diseases, J. H. Simmonds (Queensland Agr. Jour., 45 (1936), 
No. 4 * PP* 322-330, figs. S).—^This is a general discussion of the diseases of 
passionflower [Passiflora spp.] and their control in Queensland. 

Privet and jasmine galls produced by a species of Phomopsis, N. A. 
Bbown (Phytopathology, 26 (1936), No. 8, pp. 795, 797-799, fig. 1). —Galls ob¬ 
served on the common privet (Ligustrum vulgare) and on Jasminum nudiflc- 
mm in the southern United States were shown to be due to an apparently 
identical species of Phomopsis, since the two strains appeared similar and 
cross-inoculations were successful. Successful inoculations of the privet strain 
were also made on L. amurense and on the olive. Whether the fungus is a 
new species is as yet unknown. 

Oytosporina ludibuuda on American elm, J. C. Gabtbb (Phytopathology, 
26 (1936), No. 8, pp. 805, 806). —The prevalence of C. hidibunda was observed on 
wilting American elms in Illinois during the summers of 1934 and 1935, fruit¬ 
ing of the fungus occurring in the cankerous tissue. Successful inoculations 
were made with pure cultures of the fungus on potted American elms. 

A second report on the status of the Butch ^m disease, G. B. Gage (Jour. 
Term. Acad. 8ci., 11 (1936), No. 2, p. i-Ji).—The status of the disease in four 
eastern areas is noted up to November 15,1935. 

Pseudolarix amabilis, a new host for Basyscypha willkommii, J. A. MTTxieR 
and K P. Aldbich (Science, 83 (1936), No. 2160, p. 439). —^Typical cankers 
occurred on this host in Massachusetts. 

The bark canker of poplars [trans. title], W. Bavendamm (Tharandter 
Forstl. Jahrh., 87 (1936), No. 2, pp. 177—179, fig. 1). —This is a report of observa¬ 
tions in Germany on a disease of young poplars—^most severe on the more rap¬ 
idly growing Populus spp.—due to Bothichiza populea, probably the pycnidial 
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form of Cenanqixm populeum. The disease is said to be very similar to a bark 
disease of oaks previously reported (B. S, R., 74, p. 805). 

A new disease of Sitka sprnce in Germany [trans. title], T. Rohde {ZUchr. 
Pffanzenhrank. u. Pflan^emcMts!, 46 (1936), No. 6, pp. S77-2SJ, figs. 8).--The 
author describes and illustrates the symptoms of a new disease of Sitka spruce 
noted in two localities of the Province of Hannover, due to a now species of 
fungus, named by R. Kirschsteiu Pczizula rohdcana. 

Btffects on trees of an illuminating gas in the soil, 0. G. Deubeb (Plant 
PJiysiol., 11 (1936), No. 2, pp. 401-412 ).—^When from 5 to 10 cu. it. of a coke- 
oven type illuminating gas were applied to the roots of elm trees no visible 
effects followed, but from 32 to 864 cu. ft. induced a variety of symptoms, chief 
among which were chlorosis and defoliation in the early stages, in some cases 
followed by drying out of the apical parts of the stems. Roots were also 
injured, and epinasty of leaves followed gassing when the soil surface was 
sealed. The lower buds were stimulated into active grow th on stems defoliated 
by gassing. Before the beginning of the second growing season, 2 of the 20 
treated trees died. Trees with their roots exposed to from 5 to 10 cu. ft. of gas 
showed no injuries the second season, but those exposed to from 402 to 864 
cu. ft showed dried distal parts of some stems or branches, with new, healthy 
shoots developing below, and with very little injury to the roots. It is sug¬ 
gested that ethylene or constituents of the gas with a physiological acllou 
similar to that of ethylene would explain the injurious, lethal, and stimulative 
effects obtained. 

Studies on the wood-rooting fungus, Fomes pini.—^II, Cultural character¬ 
istics, 0. E. Owens (Amer. Jour, Bot, 23 (19S6), No. 4, pp. 235-234, pU. 6, 
fig. 1 ).—^In this second contribution (B. S. R., 75, p. 654), an account is given of 
the cultural variations found among 80 isolates obtained from G genera and 
19 species of coniferous trees. “The habit of growth of F. plni on AMcs grandis 
and the cultural characters of isolates from this host species indicate that the 
variant of the fungus occurring on this host is distinct from that on species of 
Finns, Pseudotsuga, Tsuga, Picea, and Laria, and from that on some other 
species of AJiles. On account of lack of material from the European and Kew 
England species of Ahies and Piem for critical study, no statement is ventured 
as to whether the form which the writer studied on A. grandis is identical with 
F. pint (Thorc) Lloyd var. ahictis Karst.” 

The influence of fungal decay on the propoi*tics of timber.—^1, The effect 
of progressive decay by Polyporus hispidus, Fr., on the strength of Eng¬ 
lish ash (Fraxinus excelsior, L), K. St. G. Cartwrigiit, W. G. Campumj., and 
F. n. Armstrong (Roy. 8or. [Londoxil, Proo., 8cr. B, 120 (1956), No. 816, pp. 
76-95, figs. 9 ).—Parallel series of mechanical tests and chemic«il analyses indi¬ 
cated that the bending strength is affected immediately by fungus infection, 
but that the elasticity or stiffness is only slightly impaired in the early stages. 
The loss in crushing strength was small and gradual throughout the period of 
exposure to decay. Attention is called to the serious reduction in toughness of 
ash wood caused by P. hispidus, even during the early stages of attack when 
the decay is still undetectable. 

The chemistry of the white rots of wood.—The effect on wood 
substance of TJstulina vulgaris Tnl., W. G. CAMPBExn and J. Wiertelak 
(Biodhem. Jour., 29 (1935), No. 6, pp. 3)81).—Continuing these studies 

(B. S. R., 71, p. 741), it was found that XJ. vulgaris induces in wood of linden 
(TRia vulgaris) a type of decomposition characterized as white rot. Its chief 
nutrient is the carbohydrate part of the cell wall, but lignin is also decomposed 
to some extent Its saprophytic action on beechwood is slow but chemically of 
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the same order as its parasitic action. The experimental data from decayed 
linden wood suggest that this fungus must be highly .detrimental to the mechan¬ 
ical properties of the wood. 

Stimulated activity of natural enemies of nematodes, M. B. Linfoed 
(Scieme, 85 (1937), No. 2196, pp. 123, 124).—In recent studies over 20 nema- 
destroying species of fungi have been recognized in Hawaiian soils, some appar¬ 
ently identical with forms described by Drechsler (E. S. R., 76, p. 650) and others 
elsewhere. Many were found to destroy larvae of the root knot nematode 
Heterodera marioni, although not to the extent of extermination. Laboratory 
and glasshou'^e experiments are reported whereby increased activity of these 
fungi was induced by the incorporation of fresh pineapple plant material into 
soils, accompanied udlliin 3 weeks by striking reductions in larval populations. 
Similar reductions occurred in soil treated with applications of grass at the 
rate of 165 tons per acre-foot. 

ECONOMIC ZOOLOGY—ENTOMOLOGY 

[Work in economic zoology and helminthology by the Hawaii Station] 
(Hawaii Sta. Rpt. 1936, pp. 12, IS, 14, 79-92, figs. 4).—Reporting for the year 
the work referred to includes poultry parasites, namely, the gizzard worm 
Oheilospirura liamulosa of chickens and turkeys, particularly the finding of 
new intermediate hosts in 14 different species of arthropods, and intermediate 
hosts of other parasites of chickens in Hawaii, including the spiral stomach 
worm Dispharynx spiralis, the globular stomach worm Tetrameres americana, 
the eye worm Oxyspirura manso^ii, and a tapeworm (Hymenolepis exigua) not 
previously reported from Hawaii, etc., and parasites of pigs and horses, all by 
J. E. Alicata; the liver fluke of cattle, Fasciola gigantica, including a survey 
which has shown it to be widespread in the Islands, slaughterhouse reports of 
beef cattle, methods used for its control, and field experiments now in progress, 
by L. B. Swanson; species of liver fluke found in Hawaii (F. gigantica), by 
Alicata and Swanson; life history of F. Jiepatica and silage as a possible means 
of killing liver fluke larvae encysted on grass, both by Alicata; and rodent 
control. 

[Work in economic zoology, entomology, and limnology by tlie Cornell 
Station] ([New Tork] Cornell fita. Hpt. 1936, pp. 88, 89, 100-107, 13k ).—^Tho 
work of the year referred to (E. S. R., 74, pp. 800, 811) included the imlritionnl 
requirements of trout, by C. M. McCay and A. V. Tunison; rations for mink, by 
L. A. Maynard and A. Z. Hodsoii; the alfalfa snout beetle BracTiyrhinus 
lignstiri L. and its control, by P. W. Claassen and C. B. Palm (E. S. R., 70, p. 
868) ; control of white gnibs, by Palm; Dutch elm disease' and the lesser 
European elm bark beetle, by P. A. Rcadio, D. L. Collins, D. S. Welch, K. G. 
Parker, and L. J. Tyler; insects attacking iiotatoes on Long Island, by G. P. 
MacLeod and W. Dickison; millepede and gnat injuries to potato tubers, by 
MacLeod and P. G. Butcher; wireworms and their injuries to potato tubers, by 
MacLeod and W. A Rawlins; muck land potato spraying experiments, by Mac¬ 
Leod and H. Menusan, Jr.; onion thiips, by MacLeod and P. G. Maughan; 
insects attacking turf and ornamental plantings, by MacLeod and K. E. Max¬ 
well ; the onion maggot, sulfur as an insecticide, reactions of insects to radiant 
energy, and insect vectors of virus diseases, all by MacLeod; biology and con¬ 
trol of the two common clothes moths, the columbine borer and the iris borer, 
and insects injurious to leaves and blossoms of plants in the flower garden, all 
by G. H. Griswold; fur resources of New York, by W. J. Hamilton, Jr,; weight- 
length relationship in fishes, by G. G. Embody and p. I. Tnck; control of fish 
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hatchery diseases, by Embody, S. M. Brown, A. M. Phillips, and Tack; feeding 
experiments with young bass, by Embody; and artificial incubation of game 
birds’ eggs, by A. L. Romanofl:. 

A new technique for producing lesions of the encephalon cortex, 0. W. 
Beown, F. M. ITenry, and E. E. GHrsELLi (/^feiewee, (1936), No, 2175, pp, 
232, 233). —^A description of a new technic employed at the University of Cali¬ 
fornia, accompanied by references to the literature. 

[The progress of research work with game in New York State] (N. Y. 
Fltate Comerv. Dept. Ann. Rpf., 25 {1035), pp. 319-357, fig. 1). —Rosearcli work 
for the year here reported (B. S. li., 74, p. 365) deals particularly with that 
relating to ruffed grouse, pheasant, and quail. 

Wild life research in Wisconsin, A. Leopold {Wis. Acad, 8ci., Arts, and 
Letters, Trans., 29 (1935), pp. 203-208).—A review of the progress of wildlife 
research in Wisconsin, presented with a list of 11 references to the literature. 

The fox in captivity (Onta7*io Dept. Game and Fisheries Bui. 7 [1936), pp. 
[31+161, pi. 1, figs. 35). —^The several chapters of this handbook deal with the 
principles of ranch construction, feeds and feeding, practical breeding and selec¬ 
tion of breeding stock, reproduction, preparation of pelts, parasitic diseases, 
diseases of the digestive tract, kidney diseases, distemper, and miscellaneous 
conditions. 

Seasonal food of skunks in New York, W. J. Hamilton, Jn. (Jour. Mammal., 
17 (1936), No. 3, pp. 21/0-246). —Some 3,000 analyses of the visceral contents of 
skunks, more than one-half of which wore the eastern form (Mrphifis nigra), 
colloct(Kl during a period of 0 yr. commencing in 1027 from trappers and fur 
buyers are reported upon, the details being given in thr(‘e tables. 

Bioassays of rodenticides, J. 0. Munch, F. B. Gaelouoh, and J. 0. Ward 
Amer. Pharm. Assoc., 25 (1936), No. 9, pp. 74+-746), —In the discussion 
of this subject it is pointed out that bio-assays of rodenticides arc necessary, 
since chemical assays often fail to indicate their physiological activities. 

Game birds of prairie, forest, and tundra, A. Wetmorb (Natl. Qeogr. Mag., 
70 (1936), No. 4, pp. 461-500, pis. 16, figs. 5). —This is the fifteenth of the series 
of articles describing the bird families of the United States and Canada, illus¬ 
trated by paintings by A. Brooks (E. S. li., 76, p. 03). 

The birds of Nevada, J. M. Linsdalb (Cooper Ornithol. Olud, Pacific Coast 
Avilauna, No. 23 (1936), pp, 145, fig. 1).—A total of 338 siK'cies and subspecies 
of birds known to occur in Nevada, based upon the field woik of 80 observers 
in the State from 18G7 to 1935, inclusive, are recognized. In addition to the 
accounts of these forms, which take up the greater part of the work (pp. 27- 
133), the author considers the physiography of the Slate, x>rcsents an historical 
summary, refers to the field workers, and gives a list of localities, a check list 
of the birds, a hypothetical list, and a list of tlio literature cited. 

Winter food of the sharp-tailed grouse and pinnated grouse in Wisconsin, 
P. J. W, Schmidt (Wilson BuL, 48 (1936), No. 3, pp. 186-203, figs. 3).— This con¬ 
tribution deals with the winter food only, based upon observations (1) at 
winter feeding stations and grain food patches, (2) of migrant prairie chickens 
on their wintering grounds, (3) of grouse budding in trees, (4) made by back¬ 
tracking flushed grouse, (5) of artificial feeding of grouse in pens, and (6) of 
the crop contents of 19 grouse collected during the winter. The dietaries of the 
prairie sharp-tailed grouse (Pedioccetes phasianellus cempestris) and the 
greater prairie chicken or pinnated grouse (TympanucKus cupido amerieanus) 
overlap but are nevertheless essentially different, the former being a northern 
bird that extends into Wisconsin from the northwest while the latter is a more 
southern bird extending into Wisconsin from the south. The winter food habits 
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of the two species are discussed separately, from the standpoint of grouse man¬ 
agement, with special reference to the question of how much, if any, grain 
and cultivated weed seed is necessary, and at what seasons. The palatability 
sequence of winter foods for the prairie sharp-tailed grouse, northern sharp¬ 
tailed grouse, pinnated grouse, and the ruffed grouse is summarized in a table. 

Food habits of marsh hawks in the glaciated prairie region of north- 
central United States, P. L. EJaaiNGTON and W. J. Brbckenbidge (Amer. Mid¬ 
land yat,, 17 (1936), yo. 5, pp. 831-848).—The results of studies by the Iowa 
E 3 [periment Station of the food habits of tlie marsh hawk (Circus hudsmiius 
(L.)) in the glaciated prairie agricultural region during the summers of 1083, 
1934, and 1935 are presented in detail in four tables. The food habits of the 
hawk in late summer, fall, winter, and spring, its adaptations for secur¬ 
ing prey, and its pressure upon prey populations are dealt with. A thousand 
individuals of vertebrate prey taken by the marsh hawks hunting in Iowa, 
Minnesota, and Wisconsin were identified. 

“The marsh hawk, in common with most other predators, seems to feed chiefly 
upon whatever it finds conveniently available as food, whether that food be car¬ 
rion (of fresher grades) or captured prey. The carrion eaten is represented in 
large measure by carcasses of animals killed along highways by motor traflBlc; 
the prey, by young rabbits, mice, the smaller ground squirrels, passerine birds, 
and young or crippled individuals of larger species, induding ring-necked 
pheasants. 

“From the findings of intensive studies of vertebrate populations, it is becom¬ 
ing increasingly apparent that the role of predation in determining population 
levels of prey species may be of far less consequence on the whole than has been 
previously believed. A great deal of the pressure of predators—that of marsh 
hawks included—seems to be centered upon those proportions of the prey popu¬ 
lations that tend to exceed the capacities for accommodation of their respective 
habitats.” 

A list is given of 29 references to the literature. 

The ring-necked pheasant as a nesting parasite of other game birds, 
L. J. Bennett (lotoa State Col. Jour. Sci., 10 (1936), No. 4, pp. 373-375). —In 
a study in 1934 by the U. S. D. A Bureau of Biological Survey and the Iowa 
Experiment Station cooperating, approximately 4.7 percent of the puddle duck 
nests in the prairie area of Iowa were found parasitized by the ring-necked 
pheasant. The pheasant eggs deposited in duck nests apparently reduced the 
potential number of duck eggs. A small percentage of pheasant eggs deposited 
in duck nests hatched. There is no apparent strife between nesting ducks and 
nesting pheasants. A small percentage of king rail nests, Virginia rail nests, 
and European partridge nests is parasitized by pheasants. 

The waterfowl situation, F. 0. Lincoln (Bui. N. T. Zool. Soc., 39 (1936), No. 
5, pp. 184-193, figs. 10). —^A discussion of the waterfowl situation, contributed 
from the XJ. S. I). A. Bureau of Biological Survey. 

The Pacific rattlesnake, O. T. Vobhies (Calif. State Dept. Puh. Health 
Weekly But., 15 (1936), Nos. 21, pp. 81-83; 22, pp. 86, 87).--This is a practical 
account of Crotalus confiuentus oreganus. 

The amphipod Orchestia platensis an intermediate host for Hymenolepis 
esdgna, a tapeworm of chickens in Hawaii, J. B. Aucata (Jour. Parasitol, 
22 (1936), No. 5, pp. 515, 516, fig. 1).—During the course of a study of several 
Invertebrates collected from various iwultry farms near Honolulu the author 
discovered that the amphipod 0. platensis was frequently parasitized by many 
cysticercoids. Upon infestation of day-old chicks that were killed at 3 weeks 
of age, these proved to be p. ewigua, a tapeworm of chickens in Hawaii, 
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Earthworms as transmitters of Oapillaria annnlata, the **crop-worm’* 
of chickens, E. E. Weiib (North Anier. Yet.^ 17 (1986)^ No. 8, pp. 18-20, 
fig. 1 ).—^It is concluded from natural and experimental ingestion of infested 
earthworms by chickens and the identification of larvae that G. anmilata uti¬ 
lizes earthworms (Hclodrilus fovtidus and H. calighiosus) as intermediate hosts. 
It is pointed out that this unexpected finding clearly indicates the necessity for 
revising current ideas as to the life histories of nematodes of the suborder 
Trichurata. 

The senses involved in the courtship of some vagabond spiders, B. J. 
Kaston (Ent. Anier., n. ser., 16 (1036), No. 2, pp. 97-166, figs. 23). —contribu¬ 
tion from the Connecticut [New Haven] Experiment Station. 

Insect metabolism at temperatures below zero, I. V. Ko^an^ikov XKoz- 
HANTSCHiKOv) (Compt. Raid. (Dok.) A(ad. 8oi. U. R. 8. 8., n. ser., S (1935), 
No. 8, pp. 373-376, fig. 1 ).—^The results of work witli the European corn borer 
and the beet webworm are reported upon. 

The occurrence of insects at some height in the air, especially on the 
roofs of high buildings, E. P. Felt and K. F. Ghambeblain (N. Y. 8tafe Mus. 
Giro. 17 (1935), pp. 70, figs. 4 ).—^An annotated list is given of the insects and 
spiders collected during the season of 1027 on the roof of a high building 
in each of several localities, including Albany, Now York City, and Mount 
Vernon, and in the observation rooms of the fire towers at Athol (Warren 
Co.) and Stephentown (Rensselaer Co.), N. Y. A description is given of the 
collecting sites and a summary and discussion of the results of the work in 
which approximately 1,000 dUferent species representing a wide variety of 
groups were captured. Among these wore some 25 species previously unknown 
from New York State, 1 species (Oxythripa ajugae XJzel) not previously 
recognized in North America, and representatives of 2 new genera. 

Aberrant feeding behavior among insects and its bearing on the 
development of specialized food habits, C. T. Bbues (Quart. Rev. Biol., 11 
(1936), No. 3, pp. 305-319, fig. 1 ).—^This contribution is accompanied by a four- 
page classified list of references to the literature. 

[Contributions on economic insects and their control] (Penimula JSort. 
8oo. I2)el.li Trans., Jf8 (1934), PP- 30-44. 6; 49 (1935), pp. 31-39, 

61-64, 86-102, fig. 1 ).—Contributions relating to fruit insects, particularly the 
codling moth, and tlieir control pivsontcd at the December 1034 meeting of the 
Peninsula Horticultural Society (B. S. R., 71, j). 600) include the following: 
Results of Experiments With Non-arseuicals for Codling Moth Control, by 
W. S. Hough (pp. 12-14), contributed from the Virginia Experiment Station; 
Codling Motli Problem on the Eastern Shore, by B. N. Cory (pp. 15-10); and 
An Examination of the Factors Determining Spraying and Other Recom- 
inondations for Control of the More Imiwrtant Insect Pests of Apple, Peach, 
and Grape During the Five-Year Period 103()-1934, by L. A. Stearns (pp. 
30-44), contributed from the Delaware Experiment Station. 

Those presented at the December 1935 meeting include Present Status of 
the Rosy Apple Aphid and Its Control in Virginia Orchards, by W. S. Hough 
(pp. 31-34), contributed from the Virginia Experiment Station; Ck)dlmg Moth 
Situation, by B. N. Cory (pp. 35, 36); Experiments on the Control of the 
Mexican Bean Beetle, by G. S. Langford and S. L. Crosthwait (pp. 37-39); 
Com Borers, by L. P. Ditman (pp. 61-64), contributed from the Maryland 
Experiment Station; and Control of the Lesser Peach Borer, by H. G. Guy 
(pp. 86-88), Notes on the Ragweed Borer Epihloma strenuana Walk, and 
Its Parasites, by P. L. Rice (pp. 89-94), and Results of Experimental Spraying 
During 1935 for Control of Codling Moth, by L. A. Stearns, P. I*. Bice, and 
H. G. Guy (pp. 95-102), all contributed from the Delaware Experiment Station. 
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[Report of work in entomology by the West Virginia Station] (West 
Virgmia 8ta. Bui, 278 (1936), pp. 28-30),—The work of the biennium 1935-36 
briefly referred to (E. S. R., 72, p. 654) includes the use of iusccticidos and 
bauds for control of the codling moth, search for more convenient treatments 
for control of the pistol casebearer, and progress of a study of the relation 
of temperature to insect development 

[Gontribntious on economic insects and their control] (Ohio Vcg. Orowers 
Assoc, Proc„ 20 (1935), pp, 21-25, 21-34, 130,132,134, Contributions here 

presented (E. S. R., 73, p. 505) include the follovring: Dorris for the Control 
of Certain Vegetable Insects, by N. P. Howard, H. 0. Mason, and R. H. David¬ 
son (pp. 21-25); and The Tomato Fruit Worm [Corn EarwormJ Problem, by 
J. S. Houser (pp. 27-34), and ControUing Insects on Muck Crops, by J. P. 
Sleesman (pp. 130, 132, 134, 136), both contributed from the Ohio Experiment 
Station. 

[Report of work in entomology] (Galifornia 8ta, [Bien,) Rpt, 1935-36, 
pp, 84-90), —^The work of the biennium 1935-^6 referred to (E. S. R., 72, p. 
654) includes control of insect pests by parasites, improvements in tank-mix 
oil sprays for citrus (B. S. R., 75, p. 066), cyanide fmnigation of citrus and 
avocados, citrus red mite control by Sclocide (B. S. R., 75, p. 234) and by 
dinitro-o-cyclohexylphenol (B. S. R., 75, i>. 224), the codling moth on walnuts 
(B. S. E., 74, p. 522), codling moth control program for ijcars, a tomato insect 
survey, spray residues from Selocide, light traps (E. S. R., 73, p. 509), and 
bean and pear thrips control. 

Report on the entomological section for the year ending March 31st, 
1936, R. W. B. Tucker (Agr. Jour, [Barbados], 5 (1936), No. 2, pp. 67-15, 
fig, 1), —^This report (E. S. R., 74, p. 513) relates particularly to the rearing and 
release of Lixophaga diatraeae parasites of the sugarcane borer, the details 
of a survey of which are given in a table. 

Recent entomological investigations, [1], U, F. A. Squire (Agr, Jour, Brit, 
Guiana, 6 (1935), No. 2-3, pp, 84^-90, figs, 2; 1 (1936), No, 1, pp. 21-26, pis, 2 ).— 
The first part of this contribution reports upon the hardness of rice made in 
the course of an investigation of the rice weevil and gives a list of additions 
to the entomological collection; part 2 presents an account of the plantain and 
banana beetle Colaspis hypocMoj^a Lefev. (pp. 21-24), followed by a brief 
contribution on field studies of the parasitism of the egg of the coconut cater¬ 
pillar BrassoUs sophorae D. by Telcuomiis nigrocoxalis Ashm. and of the 
pupa by Chalcis annulata and SpilochalcU Vrassolis. 

[Work in entomology at the Rothamsted Experimental Station] (Roth- 
amsted Bxpt, 8ta., Harpenden, Rpt,, 1935, pp. 58-66, 80-82). —^The work of the 
year, including that with Insecticides and bcK>keopiiig, together with a list 
of the contributions on bees published l5y the station from 1926 to 1935, 
inclusive, and the occurrence of insect pests at Rothamsted and Woburn in 
1935 by A. C. Evans, are reported upon. 

Injurious insects of Cyprus, II. M. Morris (Cypms Agr. Jour., 31 (1936), 
Nos, 1, pp. 9-11; 2, pp. 58-64; 3, pp. 83-93; 4, PP- 125-132).—K brief report on 
the insects of economic importance in Cyprus. 

Some insect pests recorded from the mandated Territory of New Guinea, 
J. L. Fboggatt (New Guinea Agr, Ga:s., 2 (1936), No, 1, pp. 15-18), —^Insect posts 
recorded from the Territory of New Guinea are Ustod according to hosts attacked. 

The control of injurious insects, B. Roncoboni (La lotta contro msetti 
dannosL Varese: Tipog. Arc. AddoJorata, 1935, pp. 263-\-il0), pis. 43, figs, 35).— 
Following a general account, this contribution deals with some of the more im¬ 
portant insects met with in the Province of Varese, particularly cockchafers 
(Melolontha spp.) and the pine processionary Thaumetopoca pityocampa. 



1937] 


ECONOMIC ZOOLOGY—^ENTOMOLOGY 


825 


Relative toxicity of pyrethrins I and n to insects, A. Haktzell and 
F. WiLCoxoN {ContriJ), Boyce Thompson Inst,, 8 (1936), No. 3, pp. 183-188, 
flg. 1 ).—^The possibility that discrepancies in the findings of various investigators 
as to the relative toxicity of pyrcntlirins I and II might be due cither to different 
snscoptibilities in the insects used or differences in the physical state of the 
pyrethrins a I tlie moment of application led to the experiments here reported. 

“A partial separation of pyrethrins I and II was effected by multiple ex¬ 
traction, using as solvents petroleum ether and aqueous acetic acid. Extracts 
were obtained in which the ratio of I to II varied from 4 to 0.047 according to 
the Soil method of analysis. The comparative toxicity of pyrethrum extracts 
varying in ratio of pyrethrins I and II was determined on Aphis rumicis, using 
acetone and a miscible oil as solvents for the pyrethrins with water. When 
extracts high in pyrethrin I were compared with extracts high in pyrothrin II, 
using acetone as a solvent, the pyi'ethrin I extracts were considerably more 
toxic than extracts high in iiyrethrin II. Wlien a miscible oil such as Pene- 
trol was used as a solvent the difference in toxicity tended to disappear. Wlieu 
similar extracts were tested on houseflies (Musca domestica), by means of both 
the Peot-Grady method and a modified Nelson method, the differences obtained 
in the toxicity of extracts high in pyrethrin I and extracts high in pyrethrin 
IT were not statistically significant. The results indicate that the physical 
condition of the pyrethrins at the time of application is a determining factor in 
the relative toxicity at least so far as A, ntmicis and M. domestha are con- 
ctM'inM!. The relative toxicity of pyrethilns I and II d(‘pends almost entirely 
ui)on the method of application used.” 

Tnvestigations on tlio insect and allied pests of cultivated mushrooms, 
IV, V, M. D. Austin and S. G. jAaY (Jonr. Southeast. Apr. Col., Wyc, Kent, 
No. 36 (1933), pp W3-110).- The fourth part of this contribution (E. S. R., T3, 
p. 502) considers the naturai fauna of stable manure used in the preparation of 
mushroom beds (pp, lOIV-106), and the fifth part n^ports experiments on the 
control of Hies and mites (pp. 107-110). Sprays containing nicotine (OS percent) 
at a dilution of 1:1,(500 were not effective in killing eggs of Sciara fcncstralU, 
and the addition of sulfonatcd lorol, 1:4,000, did not increase the efficiency 
of the spray. “Larvae of S. fcncsfralis were somewhat affected by nicotine 
siirays, bur under the moat favorable experimental conditions a moi’tality of only 
GO percent was obtained. Under commercial conditions a much lower mortality 
would be expected. In musliroom houses nicotine sprays are only effect he 
against adult fli<‘s, and spraying should therefore bo done frequently as a mat¬ 
ter of routine to pi’ovent a large iiopulation of adult flies accumulating. Solu¬ 
tions of common salt at a dilution of 1 : 1 C 0 showed no toxicity toward larvae 
of S. tcncsfrali^. T^vo wetting agents, sulfonated lorol and sodium 7 sulfonate, 
at dilutions of 1 : 2 , 000 , were liarmh^ss when applied as sprays on growing mush¬ 
rooms. A proprietary oil emulsion when carefully mixed and lightly sprayed 
on growing mushrooms checked the injury caused by tyroglypliid mites. A 
light application when the temperature of the liquid was 204® F. produced no 
injury to mushrooms. Warm water applied at a temperature of 110® also 
caused no injury to mushrooms.” 

Control of tobacco insects in Tennessee, S. Mascovitgh and W. W. 
Stanley (Tennessee Sta. Bui. 160 (1937), pp. H, figs. 17 ).—^A practical sum¬ 
mary is given of control measures under Tennessee conditions. Gf the In¬ 
secticides tested by the station, the fluorine compounds are said to have come 
nearer to meeting the requirements than any of the materials that have been 
commonly used. 

[Contributions on orchard insect pests] (Ind. Hort. 80 c. Tram., 1934, PP* 
32-49, 62-82; 1935, pp. 29-67, 139-142, fig. 1 ).—Contributions presented at the 
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seventy-fourtli animal meetiiig of the Indiana Horticultural Society (E. S. R., 72, 
p. 216), held in January 1035, related particularly to the codling moth and its 
control, including the following: Pruning As an Aid in Codling Moth Control, by 
M. McCown (pp. 32, 33); The Value of Supplementary Measures in the Codling 
Moth Control Program, by K P. Steiner, A. J. Ackerman, and T>. W. Hamilton 
(pp. 34r40); Present Status of Chemically Treated Bands for Use in Oodliug 
Moth Control, by G. B. Marshall (pp. 41-43), Residue Loads Rosnlting Prom Pirst 
and Second Brood Sprays, by C. L. Burkholder (pp. 45-47), and 1934 Codling 
Moth Spray Tests, by G. B. Marshall (pp. 62-65), all contributed from the 
Indiana Experiment Station; Insecticide Tests to Control the Codling Moth at 
the Vincennes, Indiana, Laboratory During 1934, by L. P. Steiner, R. P. Sazama, 
and J. B. Pahey (pp. 66-71); and The Significance of Supplementing Controls 
in Combating the Codling Moth, by J. J. Davis (pp. 72-82), contributed from 
the Indiana Experiment Station. 

The contributions presented at the meeting held in January 1936 include the 
following: Notes on Codling Moth Control in New Jersey, by B. P. Driggers 
(pp, 29-36), contributed from the New Jersey Experiment Stations; The Rela¬ 
tive Etficiency of Certain Lead Arsenate Spray Treatments, by L. P. Steiner, R. 
P. Sazama, J. E. Pahey, and H. W. Rusk (pp. 38-43); and Trends in Orchard 
Insect Problems, by J. J. Davis (pp. 53-56), The Results of 1935 Codling Moth 
Control Experiments, by G. E. Marshall (pp. 56-64), and The Cost of Controlling 
Apple Insects and Diseases, With Special Reference to the Codling Moth, by 
M, S. Troth and G. B. Marshall (pp. 139-142) (B. S. R., 73, p. 809), all from 
the Indiana Experiment Statiom 

COontribntlons on. orchard fmit insects and their control] (Conn. Pomol, 
8oc. Proc., U pp. 24-^6, 26, 27, 82-88, 89-$S, 94^106) .—Among the con¬ 

tributions presented (B. S. R., 72, p. 215) at the 1934 meeting of the Connecti¬ 
cut Pomological Society are the following: The Oriental Peach [Pruit] Moth 
Parasite Situation (pp. 24-26) and Control of Orchard Pests (pp. 82-88), 
both by P. Garman, contributed from the Connecticut [New Haven] Experi¬ 
ment Station; and The Pruit Tree Leafroller, by P. J. Chapman (pp. 89-03), 
and Apple Pest Control With Special Reference to Tar Oil Sprays, by P. Z. 
Hartzell (pp. 94r-105), both contributed from the New York State Experiment 
Station. A brief report of the parasite distribution committee of the society 
for 1934, by H. M. Rogers et al., is also presented (pp. 26, 27). 

The proceedings for the 1935 meeting have been noted (B. S. R., 76, p. 64). 

Dormant oil sprays for apple pests, P. Z. Habtzell (Farm Res. [Nov York 
State 8ta.2, 3 (1937), No. 2, p. 9). —^This contribution, based upon work noted 
above and previously (E. S. R., 75, pp. 375, 605), relates to tests of coal tar oil, 
coal tar oil with lubricating oil, and a new “DN” oil spray in an effort to control 
the rosy apple aphid, eye-spotted budmoth, and certain scale insects with one 
application. 

[Control work with the white pine weevil and the gypsy moth in New 
York State] (N. T. State Conserv. Dept. Ann. Rpt., 25 (1935), pp. 85, 123-130, 
fig. 1).—Reference is made to the progress of control work with the white pine 
weevil (p. 85) and the gypsy moth (pp. 123-128,129, 130). 

The biology of Psendosin^a violenta (Folsom), with some effects of 
temperature and humidity on its life stages (CoUembola: Bntomobry- 
idae), R. Davis and H. M. Habeis (Iowa State Col. Jotir. 8ci., 10 (1936), No. 4, 
pp. 421-428, pi. 1, figs. 6). —^In reporting upon stages of the biology of P. violenta, 
one of the commonest springtails met with in Iowa, a description is given of a 
sx)ecial technic devised for handling small soft-bodied insects. 

Fighting grasshoppers on Hhnois farms, J. H. Bigoeb, W. P. Futirr, and 
M. D. Pakrak (lUinois 8ta. Ciro. 466 (1937), pp. 11, figs. 4).—A practical contrl- 
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bution on grabshoppers of Illinois, in which State throe, namely, the differential 
grasshopper, the lessor migratory locust MeUimplub mexicanus Saubs. or Jfcf, 
atlanis Riley, and the rod-legged grasshopper, are responsible for nearly all 
the damage, together with means for their control. 

Research on termites in the United States, T. B. Snydicb (Amcr, Wood- 
Preservers^ Assoc. Proc., 32 (1936), pp. 302-~$09, figs. 4).—-This contribution was 
presented at the annual meeting of the American AVood-Prebervers’ Association 
held in Memphis, Tenn., in January 1936. 

Report on certain dusts tested against citrus thrips on oranges, B. A. 
McGbegob (CaUf. Citrogr., 21 (1936), No. 11, p. 4S6).—ln the experimental 
application of dusts for control of the citrus thrips in California in 1934 and 
1935, barium fluosilicate without sulfur was of little value, but when com¬ 
bined with 70 percent of sulfur the mixture gave a marked reduction of 
thrips damage. “Powdered derris and talc in 2 orchards gave indicated reduc¬ 
tions of thrips damage amounting respectively to 45 and 84 percent Such 
results are not promising. Pyrethrum and talc gave an indicated reduction 
of thrips injury amounting to 54 percent, which again is unsatisfactory. A 
dust containing 0.19 percent of pyrethrins and 44.1 percent sulfur resulted in 
95 percent reduction in thrips damage. This high pi-otection was doubtless 
due in large part to the sulfur. A dust combining rolenone 0.5 iiercent (in 
the form of derris dust) and sulfur dust 50 percent reduced thrips damage 
to the extent of 96 percent. Again the effectiveness w'as attributable in large 
measure to the sulfur in the mixture. 

“Six different dusts containing zinc compounds oqui\alent to 4.25 to 17 i)cr- 
cont zinc were appUed in 1934 and 1935 in 11 orchard tests. The sulfur con¬ 
tent of these dusts ranged from 27 to 84 percent. The reduction in thrips 
damage, following the use of these zinc-coutaining dusts, ranged from 78 to 
100 percent. The average amount of thrips-damagod fruit in the series of 
plats treated with the zinc-sulfur dusts was only 4.8 percent. The foregoing 
data indicate that the addition of zinc compounds to the sulfur dusts does 
not noticeably lessen their effectiveness for control oC the thrips.” 

See also a previous note (B. S. R, 72, p. 219). 

Oup knowledge of Oalifornia Thysanoptera previous to 1000, S. B. 
Bailey (PanrPacific Ent., 12 (1936), No. 3, pp. 97-id3).—This is a discussion 
of the early knowledge of the Thysanoptera in Oalifornia, presented with a 
list of 10 roforences to the literature. 

On some Thysanoptera collected in France, R. g. Baonall and 0. John 
(Ann. fifoc. Ent. France, JO 4 (J935), No. 3^4, pp. 307-327).-—An aniiolatcd cata¬ 
log of 209 forms of Thysanoptera collected by the authors in Franco. 

The insecticidal action of acid load arsenate on the larvae of the Japa¬ 
nese beetle in different types of soil, W. B. Fleming, F. B. Bakek, and L. 
Koblitsky (Jour. Agr. Res. [U. /3f.], 53 (1936), No. JO, pp. 771-779).-—Xn con¬ 
tinuation of previous work (B. S. R., 75, p. 523), the authorb report upon a 
study of the effectiveness of acid lead arsenate against larvae of the Japanese 
beetle in 15 typos of Now Jersey soil. The coefficient of insecticidal action 
ranged from 0.3 in Colts Neck loam to 2.18 in Lakewood sand. The difference 
in the action of acid load arsenate appeared to be associated with some intrin¬ 
sic property of the soils. There was no correlation between the coefficient of 
insecticidal effectiveness and the total nitrogen, phosphates, potassium, calcium, 
magnesium, and carbon in the soils. The water-soluble constituents accounted 
for 77 percent of the variance in the insecticidal action. The concentrations 
of water-soluble phosphates, calcium, and magnesium appear to be the most 
important factors influencing the effectiveness of acid lead arsenate. The 
greater the concentrations of soluble phosphates and calcium in the soil when 
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acid lead arsenate is applied, tlie more effective it is, and the greater the con- 
ceutration of soluble magnesium the less effective it is. The influence of .sol¬ 
uble chlorides, manganese, nitrates, ammonia, and potassium in the soil on 
insecticidal action is of minor importance. Although the pll is a minor fa<*tor, 
the nature of the radicals producing the acidity or alkalinity being more im¬ 
portant, it is apparent the acid lead arsenate is geiuu-ally more effcctho in 
acid than in alkaline soils. 

An annotated list of the Lepturini of Oregon, M. F. Cv-Nova (Pan-Paciflo 
Ent,, 12 (1936), Eo, 3, pp. 126-132).—A systematic list with locality records of 
members of the cerambycid tribe Lepturini in Oregon. 

The elaterid beetles of the Philippine Islands, R. H. Van ZwALUWENBtmG 
(PnUipvine Jour. Ecu, 59 (1936), No. 3, pp. 393-432).—In this contribution from 
the Hawaiian Sugar Planters* Experiment Shition, the author lists some 204 
species and 11 varieties of elaterid beetles occurring in the Philippines and 
gives locality records of their occurrence. Of the forms listed one species is 
described as new. 

The sisal weevil, W. V. Habbis (East African Agr. Jour., 2 (1936), No. 2, 
pp. 114-126, figs. 9). —^An account is given of Ecgpliorplioms aiupunctatus Gyll., 
a weevil which attacks young sisal plants, weak plants, and plants which have 
flowered, breeding particularly in the plant base. This pest of sisal in the 
Province of Tanga, Tanganyika, where it was apparently introduced with its 
host plant from its original home in Central America, requires from 50 to 05 
days for the completion of its life cycle. Factors influencing the number of 
beetles present are discussed and control measures suggested. 

Observations on some Hemiptera attacking the cotton plant [trans. tiilcl, 
J. V. Leboy (Inst. Natl. Etude Agron. Congo Beige Puhs., B6r. Sci , No. 10 
(1936), pp. 20, pis. 24). —^Three hemipterous enemies of cotton in the Belgian 
Congo, together with their injury, are described and illustrated by colored and 
other plates, namely, Lygus vosseleri Popp., Empoasca facialis Jac., and Helo- 
peltis }>ergroflhi Beut. 

A new pentatomid enemy of rice in Bio Grande do Sol [trans. title], 
A. DB Costa Lima (Campo IRio de Janeirol, 6 (1935), No. 10, p. 16, fig. 1 ).— 
Under the name Ogniocoris reinigeri n. sp. a description is given of a pentatomid 
enemy of rice in Porto Alegre. 

Distributional and synonymical notes on the beet leaf hopper (Eutettix 
tenellns (Baker)), P. W. Oman (Ent. Soc. Wash. Proc., 36 (1036), No. 7, 
pp. 164, ^05). —^Records of the distribution of the beet leafho]>i)or indicate that 
it not only occurs in most of the western half of the United Stales but also in 
western Canada, western Mexico as far south as Guasave, Sinaloa, and in 
Florida. Specimens collected indicate that it may occur in Jamaica, in Pueilo 
Rico, and also in Palestine in one of its forms. 

Studies on the incubation of the chinch bug egg, M. J. Janes and A. Uageb 
(Iowa State Col. Jour. Ed., 10 (1936), No. 4, pp. 395-402, figs. J).—In observa¬ 
tions at the Iowa Experiment Station, eggs of the chinch bug hatched in ai)- 
proximately 30 days at 19.5® C., 15 days at 24.5®, 10 days at 29.5®, and 7 days 
at 34.5®. Temperature seemed not to affect appreciably the percentage of 
hatch. In each ease there was considerable spread in the time of hatching 
of a given lot of eggs subjected to the same conditions. Relative humidity, 
although apparently influencing the length of the incubation period in some 
cases to a slight extent, has its greatest effect on the percentage of hatch. The 
most favorable relative humidity at the higher temperatures was 80 pcrceui. 
In one case 98 eggs hatched out of a lot of 100. Chinch bug eggs hatched 
after submergence in water for considerable periods of time; a number of eggs 
hatched after 15 days of submergence at 24.5®, but at higher temperatures 
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the eggs were less resistant to submergence. An increase in the incubation 
period occurred in fairly direct proportion to the period of submergence. A 
number of eggs wore hatched after being submergc^d (‘oiitniuou’'Iy for 23 hr. 
out of each 24 during the period of incubation. 

Studies on temperature and moisture as factors iiiAuenciug winter 
mortality in adult chinch bugs, (i. O. DixxEn and F. Anuiie (Iowa iitate OoL 
Jour. Sci., 10 (J9J(i), No. Jt, pp. 403-4J0, Ju/s. 8 ).—Chinch bugs collected by tlie 
Iowa Experiment Station liom different soiuvi^s \ariod in lluur n^sistance to 
low temperature exi)osiireb. “Bugs secured Iroiu the same locality at various 
limes during the winter showed considerable variation in susceptibility to 
(*old. When bugs were exposed for a long i)eriod at a constant temperature of 
—12.2® or —17.7® G., the percentage of mortality increased rai)idly for about 
the first 10 hr. and after that the increase was less rapid. Precooling at sub- 
Jethal temperatures increased the bugs’ resistance to temperatures between 
—7° and —15®, but the mortality resulting from exposure-? to lower tem¬ 
peratures was not significantly different from that obtained by instant expo¬ 
sures. When the temperatures were lowered by steps a definite increase 
in resistance to fairly low temperatures (—7® tt> —12®) w'as noted, but this 
effect was gradually overcome as the exposure was prolongc'd Dehydration 
produced by brief exposures at low relative humidities increased the icsistaiicc 
of the bugs. Chinch bugs which drank water were l{‘ss resistant to low tem¬ 
peratures than those which did not At 0® bugs held at high relative humid¬ 
ities lived longer and lost less weight than bugs held at low relative humidities. 
Chinch bugs submerged in water at 0.0® showed a CO i)er(*ent mortality after 
a 22-day period. Freezing chinch bugs in solid proved to be fatal lu most 
instances.” 

Control nicasiu*es for mealy bugs on citrus, J. It. W.vison (Citrus Indu^., 
17 (]936)i No. 7, pp. 15, 18). —^A contilbutioii from the Floiida Exiau-iment 
Station. 

Studies on the resistance and immunity of apples to the woolly aphis, 
Eriosoma lanigerum (Huusm.), M. I>. Gbanu, U. M. Gbegnslaue, A. M. 
Massbb, and IT. Tyduman (Jour. Pomot. and llort. 8ci., H (1930), No. 2, pp. 
137--16S, pis. 4). —^An outline is given of the life cycle of the woolly apple 
aphid, and the luu’cditary behavior of the apple with respect to immunity 
to its atUck is described. A description is also given of the oiilomologioal 
technic used in testing for resisUince and immunity and of preliminary phys¬ 
iological investigalions on the underlying causes. “It is toiitativoly concluded 
tliat the immunity to attack is determined by and depeiidoiit upon a certain 
balance of genetic factors, and tliat it is go^erll(‘d by a number of genes the 
action of which is in part complementary and in part cumnlati\ 

Toxicity of selenium-containing plants to apMds, A. JVI. 11 ubd-Kahbek 
and P. W. Poos (fifcfence, 84 (1936), No. 2176, p. 252). —^Experiments have shown 
that the apple grain aphid is sensitive to concGutratioiis of seleuium in wheat 
plants. Aphids placed on 2-month-old plants supplied wiUi couceutrntions of 
selenium greater than 3 p. p. m. all died within a few days, while those with 
lower concentrations lived for as long as a week, altliough without reproducing 
actively. Similar results were observed with the common red spider. The 
plants were stunted by concentrations greater than 3 p. p. m. of selenium. 
Comparatively few aphids survived on 1-month-old plants grown with but 
1 p. p. m. of selenium, although some reproduction did take place. For some 
reason more of the aphids persisted on rye plants than on wheat, oats, and 
barley grown in soil treated with sodium selenate at tlie rate of 10 p. p. in. 
of selenium, although the number was greatly reduced. 



830 


EXP^RIME^ro: STATION EECORD 


[Vol 76 


The insect vector for the natural transmission of Eperjrthrozoon coc- 
coides in mice, 0. P. Euot {Soience, 84 (1036), No, 2183, p. ^9?).—The impor¬ 
tance of a latent blood infection by N. coccoidos in white mice used for experi¬ 
mental purposes which (like Bartonella muHs) is activated by splenectomy is 
considered. CJertain changes in the blood picture and in the size and histology of 
the spleen for which it is responsible may be sufficiently great at times to be 
significant in exact studies on the relation of the spleen to disease and 
resistance. 

Transmission exjperiments with mites and lice have shown the mouse louse 
Polyplaaf serrata to be the vector. In each of 11 experiments adults and 
nymphs transmitted E. coccoides from the infected to the uninfected host upon 
which it fed. In 2 other trials in which the adtdt lice were kept away from 
the host for several hours, transmission failed to take place. The nymphs 
from the same host, starved for the same length of time, were capable of 
transmitting Eperythrozoon. These results surest that the strong digestive 
fluids of the adult louse destroy the organism, while the less active alimentary 
juices of the nymph permit longer survival. 

Progress of cabbage worm investigations at the Ohio Agricultural Ex¬ 
periment Station, H. L. Gui (Ohio Veg. Oroweis Assoc. Proc., 21 (1936), pp, 
Further work by the Ohio Experiment Station with the cabbageworm 
(E. S. R., 73, p. 505), the details of which are here presented, has led to the 
following recommendations: 

“For cabbage a dust consisting of 1 part of paris green, 1 part of hydrated 
lime, and 11.5 parts of a suitable diluent or a spray consisting of 2 lb. of 
paris green in 50 gal. of water should be used, but no applications of either 
material should be made less than 2 weeks before harvest. Any of the dust 
diluents on the market may be used, although flour has given the best results. 
Lime or gypsum should not be used in combination with fluorine insecticides. 

“A spreader should be used in all sprays. Fish oil, glue, soap, and sulfated 
alcohol have been used with equal effectiveness. Sprays should be applied 
under a pressure of at least 200 lb. per square inch. Dust applications are 
preferred to sprays unless the latter are properly applied. Dust and spray 
applications should be made at approximately KMay intervals. 

“When it is necessary to apply treatment to cabbage less than 2 weeks before 
harvest or to cauliflower, broccoli, brussels sprouts, kale, and rape at any time, 
the use of derris powder is recommended. When used as a dust, derris powder 
should be diluted to a rotenone content of 0.5 percent, and, w'hen used as a 
spray, each 50-gal. lot of spray should contain 0.05 lb. of rotenone.” 

The gipsy moth (Porthetria dispar L.) in the Crimean forests, V. fD. 
Pasehomenko (Nopamil Bhovkoprmd (Porthetria dispar L.) u lisaJch Krxrm. 
Kiev: UJerain. Akad. Nauh, Inst. Zool. ta Biol., 1935, pp. 118, figs. 24; Eng. ats., 
pp. 115-117) .-'The findings of the Crimean forest entomological expeditions of 
1932 and 1933, in which the author participated, are reported upoa Data from 
the literature and the results of the Crimean forest entomological investiga¬ 
tions of 1930 and 1931 are included. 

“Dynamite’* sprays, R. L. Webster (Better Fruit, 31 (1936), No. [3], pp. 
3, 4i flff* !)• —^This is an account of control work with the codling moth, a report 
of which by Marshall and Groves has been noted (E. S. R., 76, p. 72). 

A contribution to the study of Ooleophora attacking fruit trees [trans. 
title], J. SmsE (Am. Boole Natl. Agr. Montpellier, n. ser., 24 (1936), No. 2, pp. 
137-158, pis. 9).—This contribution relates particularly to €. hemeroUella 
Scop., its morphology, biology, parasites, and control measures, presented with 
a list of 31 references to the literature. 
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The com earworm.—^Thtrd report, L. P. Ditman and B. N. Cory (Mary¬ 
land Sia. Bui. 399 {1936), pp. 77-^d, figs. 3). —^In this third report of studies of 
the corn earworm (B. S. B, 66, p. 55; 70, p. 66), the authors consider the 
general trend of infestation and report upon varietal resi«itance, poison bait 
traps, the response of earworm moths to sugars, moth poibons, and poison 
traps or feeders, and insecticide tests, the details of the work being presented 
in tables and graphs. The results led to the recommendation of Uic following 
practices and measures that will aid in corn earworm injury: 

“Fall plowing causes the destruction of pupal cells, crushes overwintering 
pupae, exposes pupae to birds and weather. The use of resistant varieties, 
especially Honey June in Maryland, will cause a reduction of injury. Barium 
fluosilicate or lead arsenate applied at sufficient intervals to keep the silk 
covered with i>oison will reduce injury 60 to 80 percent. It should not be 
applied to ears with tips exposed. All treated corn should be carefully husked 
and washed before being eaten. Corn planted early is less injured than com 
planted late. Several years’ observation indicate a slight depression in infesta¬ 
tion on com maturing around the last week of July and the first week of 
August; subsequently, earworm rapidly increases in abundance until cold 
weather.” 

Hcport of the tomato fruit worm investigations at Marietta, J. S. Housur 
(Ohio Veg. Growers Assoc. Proc., 21 (1036), pp. 91-96). —^In reporting upon a 
continuation of the work of the preceding year by the Ohio Bxi)oriment Sta¬ 
tion with the com earworm as an enemy of the tomato as noted on page 824, 
additional information on its biology and a summary of the activities of the 
year in the Marietta district are presented. 

Seventeen different spray and 7 dust formulas were applied and compared 
with untreated plats. In sprayed plats the best control was obtained by the 
use of arsenate of lead in which SS-3 (a sulfonated alcohol) was used as a 
spreader, an average of 06.2 percent of sound fruit having been obtained. In 
the dusted plats paris green-lime sulfur gave 95.2 percent sound fruit. These 
results on 5 sprayed and 5 dusted plats are based upon percentages obtained 
for the harvest of the entire lot of pickings, but the control was largely ob¬ 
tained from the first three applications, July 11, 13, and 15, respectively. 

The Nociuidae of Pennsylvania: A manual, H. M. Tietz (Pennsylvania 
Sta. Bui. 335 (1936), pp. 164, fi99. 2). —^Tliis contribution deals with moths of 
the family Noctuidae, which includes cutworms, armyworms, etc., to the num¬ 
ber of 570 species and 132 varieties and forms, groui>od into 206 genera, that 
have been taken in Pennsylvania. For every genus there is given the name of 
the author and a reference to the original description. For each speeit's refer¬ 
ence is made to the original description, varieties, synonyms, ifiaces where the 
species has been taken, time of appearance, its life history, if known, and food 
plants of the larva, if known. 

ISeference is given in the index to the list numbers of the genera and <!{pecics 
of Byar (B. S. B., 14, p. 783) and of Barnes and McDunnough (B. S. B., 37, 
p. 563) in their lists of North American I^epidoptera. 

A catalog of the Lepidoptera of the Pyrenees [trans title], J. P. BoNDotr 
(Ann. Boc. Bnt. France, 101 (1932), No. 3, pp. 165-244; 102 (1933), No. 3, pp. 
237-316; 103 (1934), No. 3-4, pp. 257-320; 104 (1935), No. 3-4, PP. 189-258).— 
A systematically arranged catalog, with the localities of the species, occurrence, 
and host plant and feeding periods of the larvae if known. Tlie introductory 
part includes a comparison of the lepidopterous fauna of the Pyrenees with 
that of the Alps, a six-page bibliography, and a table of the localities cited. 
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The leat mines of insects in Spain [trans. title], M. Hbriwg (IJoa [Madrid], 
11 (1936), No. It, pp, 331-^8^, pi. /, figs. 15).—The leaf mines of insects in Spain 
ere described and in some cases illustrated, with the identity of tlie guests if 
loaown. A now genus is erected and new species of minors described. 

The vinegar gnats or pomace flies: Their relation to the canning of 
tomatoes, L. P. Dn’MAN, B. N. Cory, and A. R. Buddington (Maryland 8ta. 
Bui. 400 (1936), pp. Ol’-lll, figs. 7).—The results of a study of vinegar gnats 
during the course of a survey of canning idanls and of farms furnishing 
cannery tomatoes reported upon include the biology of Drosoph Ua spp., of which 
D. melanogastei' (ampclophila) Meig. (officially known as the pomace fly) is 
the most common, D. replela Woll. sometimes present iu great numbers, and 
D. IvscM Coq. found to occur at Salisbury, Md.; obscr\^ations of field infesta¬ 
tions, without regard to species, and at canning plants; the reduction of guat 
population at canning plants; the quality of raw stock; the effect of buying on 
grades; methods of culling, washing, and peeling; and observations on com¬ 
pliance with recommendations. 

A figure of the suggested set-up for washing and culling tomatoes for 
canning is included. 

Mosquito control engineering, I-VIH (Engin. News-Rec., 117 (19S6), Nos. 4, 
pp. 118-122, figs. 5; 6, pp. 199-201, figs. 5; 7, pp. 225-228, figs. 4; 8, pp. 266-269, 
figs. 5; 9, pp. 304-307, figs. 6; 10, pp. 341-3^3, figs. 4; lU PP* 372-376, flq.s. 6; 
12, pp. 404 - 4 O 6 , fig. i).—The first part of this contribution, by L. 0. Howard, 
deals with the growth and importance of aiitimosquito work (pp. 11&-122); 
part 2, by T. J. Headloe of the New Jersey Exi)erimoiit Stations, with 
mosquitoes—species and habits (pp. 109-201); part 3, by R. W. Gies, with 
control technic and organization (pp. 225-228); part 4, by J. L. Clarke, with 
inland control methods (pp. 269-269); part 5, by R. J. Van Derwerkor, with 
the salt-marsh problem (pp. 804-307); part 6, by L. L. Williams, Jr., with 
effective malaria control (pp. 341-343); part 7, by 0. M. Adams with ending 
malaria in New Mexico (pp. 37^-374) and W. S. Corkran with mosquito abate¬ 
ment ha Delaware (pp. 374-376); and part 8, by J. A. LePrinco with malaria 
and the Mississippi Valley (pp. 404, 405), and by H. F. Gray with California’s 
campaign (pp. 405, 406). 

Studies ou the fumigation for the eggs of Sturmia sericariac Oomalia, 
1, n, H. ITO (Res. Bui. Imp. Tol'yo Seric. Col, 1 (1936), No. 1, pp. /-?}; Eng. 
al)s., pp. 8 , 24 ).—^Part 1 (pp. 1-8) reports upon the fumigation of the eggs of 
B. scricariar with yiirioiLS ai-omatic hydrocarbons, and part 2 (i)p. 0-24) 011 
their fumigation with naphthalene and the effects of the fumigated imilbexry 
loaves on the sillcworm. 

Eggs of tliis tachinid parasite of the silkworm wore killed by naphthalene 
in 3 hr. and by benzene in 5 hr. without injury to the mulberry leaves, and 
by both xylene and toluene in 1 hr. and by thymol in 3 hr. with injury to the 
leaves. The toxicity of the vapor of various aromatic hydrocarbons was found 
to be related to the quantities of the chemical and the time of exposure. 

Economic studies of screw worm flies, Cochliomyia species (Diptera, 
CalUphorinae), with special reference to the prevention of myiasis of 
domestic animals, E. W. Laakb (loioa State Col. Jour. Sd., 10 (1936), No. 4, 
pp. 345 - 359 , pi 1, figs. 2).—During the course of a 5-yr. study of the predispos¬ 
ing causes of attack by the screwworm fly on more than 75 randies in Menard 
County, Tex., the author fouud that among sheep and lambs wounds caused 
by needlegrass (Aristida) gave occasion for attack by flies more than any 
other one cause; among goats and kids the predominating cause was shear cuts; 
among cattle it was injuries by the horns of other cattle. Calves suffered 
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most as a result of exposed tissue at birth, and horses and mules from wire 
cuts. It is pointed out that several of the more common causes of attack 
are due to ranch practices that can be changed or better timed. Greater care 
in shearing, dehorning of cattle while they are yoimg, removing and disposing 
of old barbed wire from dismantled fences instead of leaving it on the groimd, 
and the timing of dehorninR, castrating, and branding of animals, and of 
brooding, so that as little as possible of open sores or wounds will be exposed 
to flies during the season of their abundance, are particularly stressed. 

The percentage of infestation was found to range from 1.38 in 1930 to 4.3 
in 1032. The possibility o£ reducing this infestation by trapping the flies was 
tried out over an area of approximately 155,000 acres of ranch land in Menard 
County. The apparent reduction in percentage of infestation, as compared 
with that on a similar area of about equal size in the same vicinity, was from 
2 02 to 1.58 in 1931, from 5.86 to 3.4 in 1932, and from 3.30 to 1.36 in 1033. 

Trapping seemed equally effective in years of mild or moderately heavy 
infestation. The expense as carried out in these tests, however, is too great 
to justify a recommendation for its general use, but if a more attractive bait 
for (7. americaita and a cheaper method of operation can be developed, fly 
trapping may become of distinct practical value. 

Seasonal appearance and relative abundance of flies attracted to baited 
traps, W. (t. IlnucE and E. F. Knipung (Iowa State Col. Jour. Sci., 10 (1930), 
'No. Jt, pp. 361-365, fios. i), —^The results of systematic fly trapping in the vicinity 
of Ames, Iowa, are reported on. During the season of 1033 the first flies were 
taken on March 3, Phormia reoina having been the first to appear. Other 
early appearing species were Oalliphora crytlirocepliaJa, the cluster fly, 
Sfatophapa spp, Pamia spp., and Oynomi/la eaOaverina. The housefly, LucUia 
spp, Sarcophaga spp,, the screwworm fly, and other species made their ap¬ 
pearance somewhat later. Their comparative seasonal abundance is graphi¬ 
cally shown, the housefly, P. regina, Li(ci1ia spp., the screwworm fly, and <7. 
eaOavcrhia having beeu met with in greatest numbers. A list is given of the 
flies trapped in 1033 with the dates of their appearance and of flies trapped 
and their relative abuudan<*e in 1033-34. 

Notes oil the autecology of some fruit-flies.—IT, On the mango-fly 
Ghaetodacus ferrugincus var. dorsalis Hondel, K. Kotusttmt and K. Shibata 
(Jour. Soc. Trap. Agr. (Ncttai NOgalcu Kwaishi), 7 (1935), No. pp. 370-378).— 
This second contribution (R. S. K, 75, p. 810) reports upon 0. fcrntghieus 
dorsalis. 

A revision of the ohalcid flies of the genns Perilanipus Latreillo occur¬ 
ring in America north of Mexico, M. T. Smth^tan (D. S. Natl. Mus. Proo., 
83 (1936), No. 2990, pp. 369-1/12). —Included in this revision of the chalcid 
gtmus Pcrilampus are descriptions of 10 forms new to science. A key to the 
si)ocics of the genus and a known host list are included. 

Experimental studies in insect parasitism.—^IV, The effect of superpara- 
sitism on populations of Trichogramma evanescens, G. S\lt (Jour. Expt. 
Biol., 13 (1936). No. 3, pp. 363-315, fig. 1). —^In continuation of studies in insect 
parasitism (E. S. B., 73, p. 517), T. evanescens was found able to distinguish 
hcaltliy from pai*asitizod hosts and when few hosts were available to restrain 
itself for 8 hr. with a deposition of 5 percent of its available eggs. 

A reproduction phenomenon, S. E. Flandebs (Science, 88 (1936), No. 2160, 
p. 1/99). —^In this contribution from the California Citrus Experiment Station, 
further reference (E. S. B., 75, p. 512) is made to the finding that in certain 
species of parabilic Ilymeiioptcra, particularly of tlie genus Coccopliagus, the 
males develop only as ecto- and/or endo-parasites of larvae of Hymenoptera 
135077--37- 7 
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ing sucJdlng as compared to no grain during suckling and finisliing in dry lot 
on grain and alfalfa, the effect of grass on the color of beef, and corn silage 
studies. From poultry studies data are reported on the effect of ago on egg 
production and egg weight and the interrelations between ago of maturity, rate 
of production, and longevity; methods of feeding grain lo pullets; the effect 
of high protein mash for laying hens; and the influence of diet on the Liicideiico 
of perosis in chicks. 

Relation of the carotene content of certain feed materials to tlieir vita¬ 
min A potency, G. S. Fraps, R. Teeichijek, and A. R. Kkmmmikr (Jour, Agr, 
Res, iU. iSf.], 53 (1936), No. 9, pp. 713-716).—The Texas FxperiuKMit Station has 
compared the carotene content and vitamin A activity (as measured by a 
modified Sherman-Munsell method of bio-assay) in 15 samples of food, includ¬ 
ing 7 of alfalfa meal, 5 of peanut hay, 2 of yellow corn, and 1 of Johnson 
grass hay. The alfalfa samples ranged from 7.3 to C3.5 /tg of carotene per 
gram and the peanut hay samples from 5.6 to 20.5 gg of caroleuc per gram of 
sample. The yellow corn samples contained 1.7 and 2.6 /tg and the Johnson 
grass hay 9.3 gg of carotene per gram of sample. The average vitamin A 
potency per microgram of carotene was 1.4, 1.3, 1.2, and 1.1 Sliermaii-Muiisell 
units in alfalfa products, peanut hay, ycUow corn, and Johnson grass hay, 
respectively. In all eases a factor of 1.2 is used to convert Sherman-Munsell 
units to international units of vitamin A. One gg of carotene in the interna¬ 
tional standard and 1 /ig of purified carotene dissolved in oil had a value of 
1.4 Sherman-Munsell units, which is practically the same as for 1 fig of 
carotene in the alfalfa or peanut hay. 

The effect of storage upon, the vitamin A content of alfalfa hay, M. O. 
Smith (Jour, Agr. Res. [17. iSf.], 53 (1936), No. 9, pp. 031-684). —In a study at 
the Arizona Experiment Station the effect of storage of baled alfalfa hay upon 
its vitamin A content has been determined by bio-assay. Leaves of the baled 
hay stored from August to November in a hay baru contained 50 percent loss 
vitamin A than the freshly haled alfalfa. No further destruction of vitamin 
A occurred during subsequent storage through November, December, and 
January. Witli rising temperatures in the spring the destruction of vitamin 
A was again stimulated, so that after 12 months* storage the alfalfa coniiiined 
only 25 percent as much vitamin A as was found iu the fresh sample. 

Comparative tests on the nutritive value of a rod clover-grass mixture 
harvested at different stages of growth ft runs, title], W. Kiiiscrr and II. 
Jantzon (Biedermanns Zenthl., AOt. B, Ticret'niihr., 8 (19JO), No. 4, pp. 35 
S72, fig. 1; Eng. alts., p. 372). —The nutritive value of a clovcr-grass mixture 
cut at different stages of maturity has been determined on the fresh green 
material, silage (ensiled with 1 percent of sugar), and cured hay. 

The results indicate a decrease m crude protein and an iuert^ase in crude 
fiber and also a decrease in the digestibility of the nutrients as the plants 
approached maturity. This decline in digestible nutrients was gradual iu the 
green material and silage, but showed a pronounced drop between the first 
and second cuttings for the hay. In comparison with the freshly cut material 
there appeared to be a loss of about one-third of the protein and one-half of 
the starch value in drying, whereas losses in the silage were slight. In diges¬ 
tion trials with wethers the digestibility as determined directly when these 
products were fed alone or indirectly when they were fed as a supplement to a 
basal ration were in close agreement. 

SUage productiou, E. S. Hopkins and P. O. Ripley (Canada Dept. Agr. 
Pub. 525 (1936), pp. 79, figs. 24) • —^This publication presents a poimlar discus¬ 
sion of the silage production problem, with special emphasis on the methods 
of growing and ensiling those crops most suitable for silage. 
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Blackstrap molasses as a livestock feed, M. G. Sneix, 0. W. Upp, and R. 
H. Lush (Loiiisiafia kSta. Circ. 19 (1937), pp. ^).—^Tlie siiiitibility of molasses 
as a feed for mules, beef cattle, hogs, dairy cattle, and poultry is discussed, 
and recommendations regarding proper amounts to feed and ways of feeding 
are offered. 

Inspection of commercial feedstuffs, P. II. Smith (MaRmclimciiH Kta , 
Control kier. JiiiL 85 (1936), pp, 64 ),—^Tliis report presents the ollioial chemical 
analyses of 1,801 samples of commercial feeding stuffs collected during tlu' yt»ar 
ended September 1, 1936. In addition the physical and chemical analyses of 
55 samples of oats, and the calcium and phosphorus content of a number of 
chick starting and growing rations are shown (E. S. B., 74:, p. 378). 

Commercial feeding stuffs from September 1, 1035, to August 31, 
1936, F. D. Fuixkr and J. Suixivan (Texas Bta. Buh 532 (1936), pp. 194 ).— 
This is the usual report (E. S. R., 74, p. 830) of the results of chemical analyses 
and mieroscoiuc examination of 3,471 samplers of feeding stuffs. The results 
of bio-assay of 14 vitamin D carriers arc also presented. 

Feeding cottonseed products to beef cattle, compiled by O. F. Clark 
(Mississippi 8ta. Bui. 317 (1936), pp. 88 ).—^This bulletin is an extensive com¬ 
pilation of experimental data from many source's relating to the feeding of 
cottonseed i>roducts to beef cattle. The mtiterial is grouped in 5 sections 
dealing with cottonseed meal as a concentrate, cottonseed cake as a ooucen- 
trate, whole cottonseed as a feed, cottonseed hulls as a roughage, and other 
studies with cottonseed products as a feed for beef cattle. 

Fattening beef calves for market, G. A. JhtANAM^N (Michigan Bia. Bpcc, 
Bui. 280 (1936), pp. ^3, figs. 11 ).—^This bullet in i)resents the results of four 
series of feeding experiments with fattening bei'f calves. The first series com¬ 
pared limited grain feeding v. full grain feeding. The second determined the 
value of linseed meal as a supplement to a ration of shelled corn, corn i-llage, 
and alfalfa hay. The third compared shelled corn and ground barley, each 
separately and in combination with linseed meal, and oats plus linseed meal 
as supplements to corn silage and alfsilfa hay, and the fourth series tested tlxe 
suitability of various rations and planes of nutrition for tlie production of long 
yearling fat cattle. 

It is concluded tliat (;i) b<‘ef calves may l)e finished into satisfactory yi‘ar- 
lings with considerably less tlian a full feed of grain wlnm corn silage and 
alfalfa hay arc fed, (2) it is desirable to add a high protein supplement like 
linseed meal to a fattening ration of corn or barley with silage and alfalfa 
hay, (3) high grade ground barley and No. 2 shelled corn arc of similar value 
in the fattening ration, but liC'avy weight ground oats are 11| peireiit less 
valuable than the shelled corn, (4) a plane o£ nutrition suflicjently high to 
produce gains of over 1 lb. per head per day is more profiUible than when calves 
are so fed as to gain less than 1 lb. iK'r day, (5) higher selling price or wider 
margin is necessary with increased finish after a long feeding iK'riod because 
of the higher feed requirements for such gains, and (G) cattle that would 
grade good to choice in June may generally be expected to sell higher in August 
or September if continued on feed. 

Studies on reproduction in cattle, I, U, J. Anderson (Bmpire Jour. BJxpt. 
Agr., 4 (1936), Bos. 14, Pp. 186-105, figs. 3; 15, pp. 197-207, figs. 2).—^Two impers 
from the Experimental Station, Naivasha, Kenya, arc presented. 

I. The periodicity and duration of oestrus .—The mean duration of the oest- 
rous cycle in cattle was observed to be 20.1 days, with a range from 17.9 to 24.2 
days. The moan duration of oestrum was found to be 1 hr. 20 min. The dura¬ 
tion of oestrum had no apparent relationshii> to the x>i-*ccediug or subsequent 
dioesirous cycle or iuterocstrous periods. 
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II. The influence of environmental factors on reproduction, —^In considering 
the possible influence of climatic and nutritional factors on the periodicity and 
duration of oestrum in cattle, there is evidence of a possible correlation with 
amount of sunshine, but no indication of correlation with rainfall or tempera¬ 
ture. Feed supply as furnished by pastures under changing seasonal conditions 
is also unrelated to the frequency or duration of oestrum. 

Soybeans and soybean oilmeal for pigs, W. L. Robison {Amer, Soybean 
Assoc. IProc.], 15 (1935), pp. This article presents a r4sum4 of a num¬ 

ber of swine feeding tests at the Ohio Experiment Station in which various 
amounts of soybeans and different process soybean oil meals have been included 
in the ration of growing and fattening pigs. The results with raw soybeans 
indicate that (1) they are worth more for pigs on pasture than for those in dry 
lot, (2) they have a higher value for shotes than for younger pigs, and (3) 
not more than 8 to 10 percent of soybeans in the ration can be fed for any pro¬ 
longed period without danger of a high i)ercentage of soft carcasses. 

The trials with different lots of soybean oil meal gave highly variable results. 
It appears that such factors as the temperature reached in the manufacture of 
the meal and the moisture content of the beans or meal when the heat is ap¬ 
plied influence the quality of the meal for pigs. In trials with a nutlike ex- 
peller type soybean oil meal, this product was found to have a feeding value 
approaching that of CO-percent protein tankage. Such soybean oil meal has a 
considerably greater value than raw soybeans for pigs. 

Investigations on the nitrogen excretion in the urine as influenced by 
the consumption and elimination of water by work horses in a resting 
state within the limits of minimum protein requirements [trans. title], 
H. Nitschb (Biedermanns Zentbl, Abt. R, Tiereimdhr., 8 (1936), No. 3, pp. 2Ji3- 
260; Eng. abs., pp. 259, 2dd).—The average water consumption of Shire horses 
at rest ranged from 20 to 30 kg daily, the amount varying with individuals, the 
quantity of dry feed consumed, and climatic conditions. The proportion of dry 
feed to water varied from 1:3.3 to 1:4,2. The total urine excretion was exceed¬ 
ingly small, averaging from 3 to 5 kg daily, or only from 10 to 15 percent of the 
water intake. In summer the urine excretion was more variable, ranging from 
2.8 to IS kg per day. The nitrogen concentration in the urine also showed a 
marked variation, ranging from 0.2 to 1.4 percent. On this basis the amount of 
total nitrogen eliminated in the urine from day to day was quite constant, total¬ 
ing from 40 to 30 g for a horse at rest and receiving an above-maintenance ration. 

Thermal effect on the rate and duration of the embryonic heart beat of 
Gallus domesticus, A. L. Romanoff and M. Sochen (Anat. Bee., 65 (1936), 
No. 1, pp. 59-68, figs. 3). —^The [New York| Cornell Experiment Station has 
studied the effect of varying the environmental temperature above or below 
37.5® C. on the rate and duration of the heartbeat of chick embryos at various 
stages of development It is shown that at normal temperature (37.5®) the 
pulse rate increased rapidly from the second to the eighth day of embryonic 
development and then remained almost constant during the remainder of the 
incubation period. Either gradual or abrupt exposure to extreme temperatures 
(high or low) resulted in linear changes in the rate of heartbeat. Eventually 
breaks occurred in the primary linear trend, followed by secondary linear 
changes. The sensitivity of the contractive impulses of the heart to temperature 
change decreased VTith advance in age of the embryo. In aU cases of exposure to 
extreme temperature, except in the abrupt exposure to high temperature, 
there was a general increase in the duration of the heartbeat with advancing 
development of the embryo. 

Ether soluble lipoid phosphorus lecithin and cephalin distribution in the 
development of the chick, O. B. Kxjglee (Amer. Jour. Physiol., 115 (1936), No. 
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2, pp. 287-29Jtf figs. 2). —^Based on the determination of the total ether-soluble 
extract, ether-soluble lipoid phosphorus, lecithin, and cephalin in the yolk and in 
the embryo and membranes, exclusive of yolk sac, at regular intervals through¬ 
out incubation, it is evident that the phospholipid metabolism in the developing 
chick embryo reaches its highest stage between the fifteenth and seventeenth 
days of incubation. The lipoid phosphorus per 100 g of embryo (dry weight) 
shows a rise to the ninth day, followed by a drop to the end of the inoubatioii 
period. Lecithin and cephalin parallel each other, maintaining a ratio of abonr 
3:1 in both yolk and embryo fractions throughout incubation, and show the 
same fiuctuation trends as does ether-soluble lipoid phosphorus. 

A new nutritional disease of the chick embryo, T. C. Byerly, H. W. Titits, 
N. R. EiiJS, and W. LAimAVEs (iS^or. Erpt. Biol, and Med. Proc., S2 (19S5). No. 
9, pp. 1542-1546t fig. 1). —^This report from the U. S. D. A. Beltsville Research 
Center and the [Connecticut] Storrs Experiment Station describes a disease 
which has been frequently encountered durnig recent years in the chick embryo. 
It is characterized by a shortness of the bones, the anteroposterior axis of tht‘ 
skull and the tarsometatarsi being most strikingly affected. Such abnormal 
embryos usually died during the third week of incubation, although they oc- 
cabionally hatched and the few that have been raised lost all abnormal apiK^ar- 
ance in the course of 10 weeks. 

It has been demonstrated that this disease is of nutritional origm, and that 
it is prevented by supplying a factor or factors in the ration of the i>areut 
stock by additions of wheat germ, liver, or whey. P('rmitting tlu' birds access 
to direct sunlight and green range increased the activity, amount, or utilization 
of the factor or factors. 

Micromelia of chicken embryos and newly hatched chicks caused by a 
nutritional deficiency, W. Landauer (Anat. Bee., 64 (19,i6), No. Z, pp. 2<n--Z76, 
figs. 5). —Continuing the investigation reported above, this phase deals with the 
morphological and histological features of the affected chicks. The principal seat 
of disturbance is in the calcification and fonnation of periosteal bone, with only 
slight abnormalities observed in the growing cartilage. Characteristic symptoms 
of the abnormality are the replacement of tlie periosteal bone by unorganized 
detritus, a relative scarcity of osteoblasts, restriction of calcification to the 
l)eriphery of the bones, low and irregular cartilage columns, and small cartilage 
cells. The long bones of the wings and legs are shortened to about the same 
extent, and the greater the degree of shortening the more abnormal is their 
histological strxicture. The ribs are similarly affected, although to a less extrtuue 
degree, but the bones of the skull appear normal. Appanuitly this is the first 
reported instance of a prenatal nutritional deficiency which rt^sults in a dis¬ 
proportionate stunting of the extremities 

The multiple nature of the third factor of the vitamin B complex, S. 
Lepkovsky, T. H. Jukes, and M. E. Krause (Jour. Biol. Clicm., 115 (1936), 
No. 2, pp. 557-566, figs. 4). —^This contribution from the California Exi)eriment 
Station presents definite evidence that the “third factor” of the vitamin B com¬ 
plex necessary to supply the requirements of the rat (E. S. R., 75, p. 282) con¬ 
sists of two components. Details of the procedure for their separation are de¬ 
scribed. The first component prevented or cured acute dermatitis in rats but 
had no effect on chick dermatitis. The second component, previously described 
as the filtrate factor (E. S. R., 76, p. 81), prevented or cured chick dermatitis 
but when fed in the absence of the first component aggravated the rat derma¬ 
titis. Both components are required by the rat for normal growth, and symp¬ 
toms of the deficiency of the second factor arc described. 

Pellagrarlike syndrome in chicks, S. AN&BACHEas, G. C. Supplee, and R. 0. 
Bender (Jour. Nutr., 11 (19S6), No. 6, pp. 529-535, fig. 1 ).— ^In a series of experi- 
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ments employing Ration 24D-H of Kline et al. (E. S. R., 69, p. 844), it is demon¬ 
strated that the use of either heat-treated commercial casein or unhoated 
vitamin-free casein in the ration resulted in the occurrence of a pellagra-like 
syndrome in a high percentage of chicks. The heated commercial products sus¬ 
tained more rapid growth. 

Supplementing the rations with a milk vitamin concentrate treated with 
fuller’s earth to remove lactoflavine prevented the syndrome on the heated 
casein diet, but was less effective on the vitamin-free casein diet. Concen¬ 
trates prepared from milk and retaining the lactoflavine or from rice polish 
entirely prevented the development of this syndrome in each instance. Supple¬ 
ments of crystalline vitamin Bi and lactoflavine were ineffective in this con¬ 
nection. Apparently the factor or factors preventing this syndrome may be at 
•least partially adsorbed on fuller’s earth and are present to some extent in 
heated commercial casein. In opposition to the findings of Lepkovsky et al. 
above, the authors conclude that the factor or group of factors which prevents 
and cures the dermatitis in rats is identical with that which prevents the pel- 
lagra-like syndrome in chicks. 

In vitro studies on lactic acid metabolism in tissues from polyneuritic 
chicks, W. 0. Sherman and 0. A. Elvehjem {Biochem. Jour., SO (1936), No. 
5, pp. 785-79S). —In this study at the Wisconsin Experiment Station samples 
of fresh minced brain, heart, and kidney tissue from both normal and poly¬ 
neuritic chicks were used for in vitro studies on the rate of lactic acid oxida¬ 
tion. Measures included rate of oxygon uptake, rate of lactic acid removal, 
and estimation of methylene blue reduction time. 

No significant differences were noted in the reaction of brain tissues from 
the two lots, but in avitaminous heart tissue a decreased oxygen uptake and a 
slower rate of lactic acid removal was observed. The rate af lactate oxidation 
in avitaminous brain was unaffected by the addition of vitamin Bi, but a simi¬ 
lar addition caused an increase in the rate of oxidation in avitaminous heart. 
Additions of pyruvic acid inhibited the rate of lactic acid dehydrogenaton to a 
greater extent in the avitaminous heart and kidney than in normal tissue. It 
is suggested that the action of vitamin Bi in lactate metabolism is not pri¬ 
marily concerned witli the dehydrogenation of the lactic acid but affects it 
indirectly by participation in some closely associated reaction. 

In vitro action of crystalline vitamin Bi on pyruvic acid metabolism in 
tissues from polyneuritic chicks, W. C. Sherman and C. A. Blvehjem (Anier, 
Jour. Pltpsiol., 117 (1936), No. 1, pp. H2-~150). —In further studies the oxygen 
uptake of fresh minced brain and kidney tissue from both normal and poly¬ 
neuritic chicks in pyruvate substrate has been determined. Tlio respiration of 
the avitaminous brain and kidney tissue in this substrate was inhibited, par¬ 
ticularly in the ease of the latter. The addition of small quantities of vitamin 
Bi to the pyruvate substrate increased the oxygen uptake nearly to the level 
of that of normal tissue. This reaction was accompanied by an increased 
removal of the pyruvate, although not to a normal level, suggesting that the 
effects observed in this trial may be secondary to the participation of the 
vitamin in some other reaction closely associated with pyruvate oxidation. 

A study of anaerobic glycolysis in tissues from polyneuritic chicks: 
The negative action of vitamin Bi, W. C. Sherman and C. A. Elvehjem 
(Amer. Jour, Fliysiol., 117 (1936), No. 1, pp. ji51-15i).—-In further studies on 
the carbohydrate metabolism of polyneuritic chicks it is shown that fresh 
samples of brain, heart, Mdney, liver, and skeletal muscle in vitro readily 
form lactic acid from glucose or glycogen under anaerobic conditions. There 
was no significant accumulation of pyruvic acid under these conditions. The 
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addition of vitamin Bi had no effect on the rate of anaerobic glycolysis, indi¬ 
cating that this vitamin has no function in anaerobic carbohydrate uiclaboiism 
and its action is limited to the oxidative metabolism of those carbohydrate 
intermediates. 

The effect of polyneuritis in chicks upon the vivo rate of removal of 
pyruvate injected intravenously, W. C. Sluouman and C. A. ElvejHjiom: {Jour, 
Nutr., (I9d6*), Ao. 3, pp, 3^1-338, fig. 1). —^In this phase of the study sodiiuii 
pyruvate was injected intravenously into normal and polyneuritic chicks. Blood 
analyses indicated a very rapid removal of the pyrin ate from the blood of the 
normal chick, while a much slower rate of removal was noted in the poly¬ 
neuritic lot. These results confirm the view that in xjolyneuritis there is a 
failure in the tissue metabolism of pyruvic acid. 

The use of wax in the plucking of poultry, N. H. Grace. (Ottawa: 'Nail, 
Res, Council and Dominion Dept. Agr.^ 1935, pp, 19, pi, 1, figs, 16 ),— ^This publi¬ 
cation gives a detailed description of the various operations mvoived in the 
wa-x plucking of poultry. The methods have proven practical for use on the 
farm and in the small plant. 

DAISY FASMIHa—DAISYIN6 

[Experiments with daii*y cattle and dairy x>roducls in California] (CalU 
fornia Sta. [Bien.} Rpt. 1935-36, pp. 56, 117-131). —Significant findings ai’o 
described on high milk and fat production; factors involved in the devoloittiieut 
of oxidized flavor in milk; the elimination of feed fiavors from milk; the 
improvement of quality of butter, cultured buttermilk, and ice cream; and 
improved methods of testing dairy products as to adequate pasteurization and 
detection of gelatin. 

[Dairy cattle investigations in Hawaii], L. A. Uenke and G. W. II. Goo 
(Hawaii Sta. Rpt. 1936, pp. 68-70). —^The results of feeding tests are brielly 
noted in determining the feeding value of various concentrate mixtures con¬ 
taining such local feeding stuffs as pineapple bran, molasses, and cane bagasse; 
the use of molasses in improving roughage consumption; and the comparative 
value of green Sudan grass v. green Napier grass. 

[Investigations with diairy cattle and dairy products by the Cornell Sta¬ 
tion] ([New York} Cornell Bta. Rpt. 1936, pp. SO, 81, 83, 83, Di-OO, 97-99).— 
Dairy cattle studies gave results on the iuiiuenco of (piality and quantity of 
protein in the concentrate ration on tlic production of dairy cows fed hay and 
corn silage, by G. W. Salisbury, F. B. Morrison, E. S. Savage, E. S. Harrison, 
and S. H. Work; raising dairy calves on calf i>clh^ts and calf starters, by 
Savage, P, E. Newman, and Harrison; the infiiiencc of coconut oil meal and 
palm-kernel oil meal on Ihe percentage of fat in cow’s milk, by Savage, Harri¬ 
son, L. A. Maynard, and Work; and bidl indexes, by Savage and 0. F. Crowe. 

From investigations with dairy products results are reported on the siKKJific 
heat of fat globules in milk, by P, F. Sharp and A. 11. Rishoi; the relation of 
ascorbic acid to the development of oxidized fiavor in milk, by Sharp, E. S. 
Guthrie, and G. M. Trout; the quantitative determination of lactic acid in butter, 
by H. C. Troy and Sharp; a vacuum method of cooling milk and cream, by 
Guthrie; proteolytic bacteria in milk, by 0. N. Stark, H. J. Brueckner, and 
P. Stark; varieties of Streptococcus lactis, by J. M. Shernuin and B. S. Yawger, 
Jr.; and nonpathogenic hemolytic streptococci, by Sherman, Stark, and 
0. F, Niven, Jr. 

[Experiments with dairy cattle and dairy products in West Virginia] 
("West Virginia Sta. Bvl. 278 (19S6), pp. 13-16), —^Dairy cattle studies have 
yielded information on simplified rations for dairy cows, the phosiihorus reiiuire- 
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ments of heifers during gestation and lactation, the cost of raising dairy calves, 
and the comparative value of Sudan grass v. swcetclover for pasture. 

From dairy products studies results are reported on the cause and i)reven- 
tion of oxidized flavor in milk and the cause of bitter flavor in sour cream. 

Feeding dairy cows, R. H. Lush and E. W. Neasham: (Louisiana Sta. Circ. 
18 (1937)y pp, 43, figs, 5).—This is primarily a revision of Louisiana Station 
Circular 1 (B. S. R., 63, p. 367), with supplementary chila. 

An experiment in chopping alfalfa hay at the time of storage, T. E. 
WooDWABD and J. B. Shepherd (Jour. Dairy 8cj., 19 (1930), No. 11, pp. 697'- 
706, figs. 2). —^The U. S. D. A. Bureau of Dairy Industry has made a compara¬ 
tive study of finely chopped (% hi.), coarsely chopiKjd (% in.), and long 
alfalfa hays. These hays contained from 23 to 27 percent moisture when 
stored. 

Approximately three times as much finely chopped and twice as much 
coarsely choiiped hay could be put in a given space as hay in the long form. 
The finely chopped hay heated much more and the coarsely chopped hay some¬ 
what more than the long hay. The chopped hays lost all trace of green color 
during storage, the fine hay ranging from black to brown and the coarse hay 
being light brown, whereas a considerable percentage of original green color 
was retained in the long hays. Carotene loss was extensive in all lots, but 
somewhat greater in the chopped hays. The loss of dry matter during storage, 
while moderate in all cases, was highest (6.5 i)ercent) in the finely chopped 
lot. The black chopped hay was the least palatable of the various lots, while 
the long hay proved somewhat more efficient than the chopped hays in tests 
with milking cows. 

Silage crops for dairy cattle, W. B. Nevbns (IlliHOis 8ta. Circ. 463 (1936), 
pp. 16, fig. 1), —^This circular briefly discusses the advantages of silage as a feed 
for dairy cattle and the adaptability of corn and certain other crops for ensiling. 
Practical suggestions are offered on the proper stage of maturity for harvesting, 
methods of putting crops into the silo, the prevention of spoilage, estimating the 
money value of silage, and measuring the capacities of silos. 

The influence of grass silage prepared with and without mineral acid 
on the acid base equilibrium, health, and production of dairy cows [trans. 
title], E. Bbouwee and N. D. Dijkstba (Biedermanns Zenthh, Aht. B, Tier- 
erndlir., 8 (1936), No. 4, pp. 340-353, figs. 2; Eng. abs., p. 353). —^Two groups 
of 12 milking cows each were fed ordinary graR.s silage and mineral acid grass 
silage, resx)ectively. The ordinary silage was of low quality, while the acid 
silage was well lireserved. Digestion trials showed little difference in the 
digestibility of the fat, nitrogen-free extract, and fiber of the two lots, but the 
digestibility of the protein in the ordinary silage was considerably lower than 
in the acid silage. Feeding the acid silage (pH 3.7 to 4) without supple¬ 
mentary bases resulted in lowering the pH of the urine to about 3.5 and a 
marked increase in urinary ammonia accompanied by a sharp reduction in 
the carbonic acid of the blood. This condition was readily corrected by adding 
either chalk or soda to the ration. Feeding acid silage caused a decrease in 
live weight of the animals and was reflected in the quality of the product by 
poor creaming quality and an increase in rennet coagulability. For the short 
duration of this experiment the level of anilk production and the fat and total 
solids content of the milk was unaffected by the abnormal acid base equilib¬ 
rium resulting from feeding acid silage. 

Soybeans and soybean products for dairy cows, J. W. Wilbub and J. H. 
Hilton (Amer. Soybean Assoc. [Proc.], 15 (1935), pp. 24, 25).—This article 
presents a resume of a number of trials conducted at the Indiana Experiment 
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station. Data are presented on the comparative values of soybean oil meal 
and linseed meal in a dairy ration, the influence of soybeans on the fat content 
of milk, and the effect of time of harvest on the feeding value of soybean hay. 

Dried blood as a sonree of protein for dairy cows, J. G. Abchibald (Massa¬ 
chusetts 8ta. Bui, 334 (J936), pp, 7).—^In a further study to determine the 
value of slaughterhouse byproducts as a source of protein for milking cows 
(E. S. R., 74, p. 386), two groups of 11 cows each were fed by tlie double 
reversal method over four 40-day periods. Approximately equal amounts of 
digestible protein were supplied in each ration, 10 i)orceut cottonseed meal 
and 10 percent soybean meal in the control ration being replaced by 10 percent 
dried blood and 10 percent cornstarch in tlie tost mixture. No difficulty was 
experienced in getting the cows to eat the dried blood ration. There was no 
significant difference between the rations with reference to general appearance 
of the cows, milk production, composition, flavor, or curd tension of the milk. 
A slightly significant difference in live weight gains in favor of the control 
ration was noted. It is concluded that dried blood may be considered a satis¬ 
factory substitute for a mixture of cottonseed meal and soybean n meal. 

The metabolism of galactose.—^II, The synthesis of lactose by slices of 
active mammary gland in vitro, G. A. Grant (Biochem. Jour., 20 (1935)^ Ko, 
8, pp. 1905-1909). —In experiments at the Lister Institute, London, slices of 
freshly desiccated mammary gland of freely lactating guinea pigs were im¬ 
mersed in physiologi<*al salt solutions containing different lit^xoses. It is shown 
that glucose is readily converted into lactose, while there was b\it UtlU^ evi¬ 
dence of synthesis from either fructose, niiinnose, or galactose. It s<'ems likely 
that any of these forms must be converted into glu(*ose before th<\v c*aii s(M'v<‘ 
as substrates for the synthesis of lactose. A slight synthesis of organic phos¬ 
phates obtained in one instance from addiKl glucose and i)hosi)hale is notcnl. 

Mineral metabolism in the calf and the addition of iiiorgaiiic minerals 
to the calf’s diet, E. J. Siueehy and B. J. Senior ( [Insh Free State] Dept. Apr. 
Jour.j 34 (1936), Ao. 1, pp. 1-32, figs, 5). — X series of feeding trials and balance 
experiments conducted at University College dealing with the mineral miMub- 
olism of calves weaned from milk at 7 weeks of age and rc'ared on a dry con¬ 
centrate and hay diet is rei)orted, A deficiency of sodium <*hloride in the ration 
was reflected in unthrifty condition, harsh coat, and low retention of both 
calcium and phosphorus. Supplements are deemed particularly mvessary wh^u 
low quality roughage is supplied. Calcium deticiency which fre<iueutly re¬ 
sulted from feeding poor quality hay or very low hay consumption decreased 
the api)etites, retarded shedding of old hair, and resulted in a low retention 
of both calcium and phosphorus. Supplying im)rganic calcium sufficient to 
raise the calcium-phosphorus ratio above unity correct(»d the calcium doficien(*y 
and also increased phosphorus r<‘tentiou. No evidence of phosphorus deficien<*y 
occurred when a large part of the ration consisted of cereals and byproducts. 
The addition of supplemental iron or iodine failed to improve the ration. Th<» 
addition of cod-liver oil to a diet including poor quality hay increased the 
digestibility of the entire ration and improved the retention of both <*alcium 
and phosphorus. However, no beneficial effects were noted from adding cod- 
liver oil to a ration containing good quality roughage. 

Milk and milk products, C. H. Bckles, W. B. Combs, and IT. Macy (Uew 
York and London: McQrato-Hill Book Co., 1936, 2. ed., pp. xm+386, figs. 
92). —^The second edition of this text (E. S. B., 62, p. 463) retains the same 
arrangement of chapters as the original edition, but has been revised to include 
certain changes and developments in the dairy industry and advances in tlie 
knowledge of fundamental facts concerning milk and its products. 
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The influence of the physical state of the fat on the calculation of solids 
from the specific s;raTity of milk, P. F. Sharp and R. G. Hart (Jour, Dairy 
FicL, JIO (1936). 2Vo. 11. pp. 683-693, fig. 1).—This report from the [New York! 
Cornell Experiment Station, in considerinsj certain variables which are re¬ 
sponsible for lack of aarcoment and reproducibility of results in calculalinff the 
total solids of milk from the bntterfat content and the specific f?ravity, has 
shown that the specific gravity at 15® 0. is markedly influenced by the tempera¬ 
ture to which the milk has been previously subjected* This condition is due to 
a lag in the change of the physical state of the fat in the globules as the tem¬ 
perature is adjusted to this point. This effect becomes more pronounced as 
the fat content of the milk increases. The authors propose that the specific 
gravity determination on milk be made at 30® after previously warming the 
Tniik to 45® for % min., under which condition the fat will be in a liquid state. 
By following this procedure the equation 

lactometer 

Total solids=1.2537 fat+0.2680--—— 

sp. gr. of milk 

has been found to give close agreement between calculated and actual total 
solids content (as determined by drying) in a comparison of 421 samples 
representing a wide range of conditions regarding source of milk, season, and 
breed. 

To what extent do tests from composite samples and fresh samples of 
milk agree? D. Meade and J. N. Leckie (Milk Plant Mo., 25 (1936), No. 8, pp. 
28-30). —In a study at the Maryland Experiment Station the test of regular 
10-day composite samples was compared vsith the test on fresh milk samples 
taken on 3 days of each month. The trial included the milk from nine farms 
and extended over a 6-mo. period. The periodic fresh samples averaged 0.09 
percent higher than the average of the composite samples, 60 percent of the 
composite samples testing lower than the fresh samples, 12 percent the same, 
and 27 percent higher. There was an average maximum range of 1.01 percent 
butterfat in the fresh samples over the entire period, as compared with an 0.84 
percent range in the composites. 

Why do fat tests vary? A perpetual query, J. C. Marquardt and H. L. 
Durham (Farm Res. [New York State Sfa.l, S (1937). No. 2, p. 3). —^With fur¬ 
ther reference to this subject (E. S. R., 76, p. 237), this article presents data 
indicating that the methods of sampling at the milk plant may produce slight 
variations. In a comparison of three methods 31.5 percent of the samples gave 
exact checks by the three methods, 80 percent cheeked within 0.1 percent, and 
95 percent within 0.2 percent, indicating the small significance of the variations 
in tests due to commonly used sampling methods. 

Effect of sunlight on some milk and cream products, F. J. Doan and 
C. H. Myers (Milk Dealer. 26 (1936). No. 1, pp. 76. 78, 80, 82, 8Jh87, figs. 2).— 
In a study at the Pennsylvania Experiment Station, it is shown that exposure 
of certain milk and milk products to sunlight ordinarily results in the develop¬ 
ment of off-flavors designated either as burnt or tallowy. These two appear to 
be distinct flavor changes, the former predominating in low fat products, the 
latter in high fat products. Paraflhied paper milk bottles as used in this study 
offered considerably more protection to skim milk, whole milk, and buttermilk 
against the development of burnt flavor than was afforded by clear glass 
bottles. However, paper bottles were no protection to whole milk or cream 
against tallowy flavors caused by sunlight. Blue- and green-colored paper 
bottles or blue and green Cellophane wrappers on paper bottles retarded the 
development of both burnt and tallowy flavors. Off-flavors were detected first 
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in the milk in glass containers, but the intensity of tallowy flavor in milk 
and cream was greater in the paper bottle. 

Off-flavored milk: A problem of animal nutrition, J. A. Andeb&on (Milk 
Dealer, 26 (1936), No. 1, pp 60, 62, 64, 66). —^Results are presented which indi¬ 
cate that the common occurrence of rancid and oxidized flavors in milk is 
fundament ally a matter of feeding. Such off-flavors were much more preva¬ 
lent in milk from a herd receiving a ration of com silage, field-cured alfalfa 
hay, and grain than when machine-dried alfalfa hay or fresh carrots was added 
to the ration. The addition of massive doses of a vitamin A concentrate to 
the ration gave questionable results, definitely less satisfactory than those ob¬ 
tained by feeding the machine-dried alfalfa or carrots. It seems apparent 
that these last-named feeds carry a factor or factors necessary for the produc¬ 
tion of milk of good flavor, and that a lack of these results in certain off-flavors. 
While this factor is not definitely identified, carotene seems to bo very im¬ 
portant in this connection. 

The bacteriological grading of milk, G. S. Wilson et al. (lOt. Brit.] Me6. 
Res. Comml, Spec. Rpt. Ser. No. 206 (1935), pp. 392, figs. 25).—-This extensive 
report gives a full account of a critical inquiry into the validity of the methods 
available for bacteriological examination and grading of milk. Based on ex- 
lierimental evidence obtained in the course of this study, the authors point out 
the shortcomings of the iflate count, the coliform count, and other common 
tests used in determining the sanitary quality of milk. A modification of tlie 
motli.vlcno blue reduction test is described, and results are presented to indicate 
that it is particularly 'well adapted for grading milk as to its suitability for 
human consumption. 

Breservatiou of milk by gas pressure, A. 0. Daiilbbrg (Farm Res. [N&iO 
York State Sta 1, 3 (1937), No. 2, p. H). —^The author points out the similarity 
between the process, recently patented in Germany, of preserving milk by sub¬ 
jecting it to a pressure of approximately 150 lb. per square inch by oxygen 
gas and the process reported by the New York State Experiment Station 29 yr. 
ago (E. S. 11, 19, p. 573), the principal difference being the use of carbon 
dioxide instead of oxygon in the latter. In view of the similar results obtained 
by those methods, it is suggested that the i>ressurc involved rather than the 
presence of a bpocific gas is the main factor in inhibiting bacterial growth. 
Eiihor i)rocess is considered to have a very limited practical application. 

]%tethods of oaring for farm separators and their influence upon the 
quality of cream, 0. K. ,l0TI^s (Set Agr., 16 (1936), No. 7, pp. 373^90; Fr. 
abr., p. 390). —^When the j*iei)arator bowl is held unwashed between the evening 
and morning sei)arations al a tomporatiiro,of 18® C. (64.4® F.), thorough flush¬ 
ing of the howl with cold water following tlio evening separation and again prior 
to the morning separation reduces bacterial contamination from the bowl to a 
low figure* and a similar flushing with hsrpochlorite solution practically elimi¬ 
nates contamination. 

When the bowl is held at 28®, however, suifli flushing will not prevent serious 
contamination of the cream, although hypochlorites arc considerably more effec¬ 
tive than cold water in this respect. It is shown that cream samples sour more 
readily than milk samples containing an equivalent bacterial content at 15.5®. 
Coliform organisms apparently had little influence on the rate of acid production 
at this temperature. 

Cheese ripening studies (Canad. Jovr. Res., I 4 (1936), No. 9, Sect. B, pp. 
311-319; 320-32i). — Continuing this series, two additional studies are re¬ 
ported (E. S. E., 73, p. 235). 
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The influence of yeast extract on tihe types of streptococci found in starters, 
B. A. Eagles, 0. Okulitch, and A. G. Campbell (pp. 311-319).—In this phase of 
the study an active lactic acid cheese starter was carried through 20 Kuecossivo 
transfers in fresh skim milk alone and in the same skim milk enriched with 
0.15 percent yeast extract. Suitable dilutions of each were then plated on pep¬ 
tonized milk gelatin and peptonized milk gelatin plus 0.15 percent yeast extract 
and incubated for 7 days, after which lime cultures were isolated for further 
study. The most significant result of the yeast enrichment was the developuumt 
of a much larger proportion of slow acid-producing strains of streptococci whi(*h 
had the ability to ferment the more complex carbon sources, including saliciu, 
maltose, starch, dextrin, and sucrose. The strains of lactic acid streptococci 
isolated are described, including six now strains and one new species. 

The influence of the configurational relations of the hexoses on the sugar- 
fermenting aMities of lactic acid streptococci, 0. Okulitch and B. A. Eagles (pp. 
320-324).—In this phase a vigorous strain of Streptococcus cremoris was used 
in inoculating broths containing fructose, glucose, mannose, galactose, sucrose, 
maltose, lactose, dextrin, starch, and salicin, respectively. Repeated serial 
transfers in each sugar broth were made at 48-hr. intervals, and at each transfei 
milk tubes were inoculated with each culture and the time required to clot 
the respective milk tubes determined. After a few transfers it is shown that 
certain of the sugars exerted an inhibitory influence on the rate and amount of 
acid production in milk. Glucose and salicin showed the strongest inhibitory 
effect, and after 11 transfers in either of these the organism completely lost 
its ability to ferment lactose, while mannose and fructose also exerted consid¬ 
erable inhibitory action. Galactose or lactose, while failing to inhibil this 
activity completely, did exert a restraining influence. It appears that the in¬ 
hibitory activity of glucose or one of its metabolic products may bo the cause of 
the sudden or gradual loss of vitality in the starters. 

A comparison of pressure and centrifugal homogenization of ice cream 
mixes, J. C. Heniwg {Jour. Dairy 8cL, 19 {1936), No. 11, pp. 707-714, figs. 2).— 
The New York State Experiment Station has studied the comparative effects of 
2-stage homogenization (using various pressures on each stage) and centrifugal 
homogenization on the viscosity, average size of fat globules, and the degree of 
clumping of fat globules in ice cream mixes and the quality of the resulting 
ice cream. Pressure homogenization at 2,000-500, 1,200400, and 000-300 lb. 
gave mixes very similar in viscasity and size of globules to tho.se centrifugally 
homogenized. However, the former sdiowed considerable clumping of the fat 
globules, whereas the latter contained no such clump.s. When the mixes con¬ 
tained gelatin the resulting ice creams under each treatment were very similar 
in body and texture. When the mixes did not contain gelatin the range of 
treatments outlined above was not effective in increasing viscosity of the mix, 
and the resulting ice cream was coarse. The viscosity of the centrifuged mixes 
and the quality of the ice cream from such lots failed to equal that of the un¬ 
homogenized mixes. Higher homogenization pressures were effec*tive in increas¬ 
ing the viscosity of mixes containing no gelatin. Data are presented on the 
effect of maintaining a constant pressure on each stage while employing a range 
of pressures on the other stage. 

VETERINAIIY MEDICINE 

History of veteriiiary medfleine, B. Leclainche (Histoire de la mddecim 
vitirinaire. Toulouse: Office du Llvre, 1936, pp. [fig. I]; ret?, in Jour. 

Compar. Tath. and Ther., 49 (1936), No. 2, pp. 181, 182).—Part 1 considers the 
the origin of veterinary schools through the Middle Ages and the period oE the 
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Renaissance (pp. 7-227) ; part 2, the modem veterinary schools and colleges 
(pp. 229^12). 

Veterinary military history of the United States, \irith a brief record of 
the development of veterinary education, practice, organization, and legis¬ 
lation, I, IT, L. A. Merdllat and D. M. Campbeix {Kansas City, Mo.: ffaver- 
Qlover Lahs., 1935, rols. 1, pp. 620, figs. 291; 2, pp. 621-iri2, figs. 168; rev. iv 
Vet. Med., 30 {1935), Kos. 10, pp. JtSl-J^OO, 11, pp. 513-^16; Jour. Amer. Vet. 
Med. Assoc., 87 {1935), Nos. 5, pp. 586^89, 6, pp. 68j-68()). —^Following an intro¬ 
duction (pp. 23-117), the several parts of volume 1 deal with the subject as 
fi»llows: Prior to the Civil War, 1792-1860 (pp. 117-146) ; Civil War and re¬ 
construction, 1861-79 (pp. 147-190); Army veterinarians civilian emidoyees with 
enlisted status, 1879-1901 (pp. 191-340) ; Army veterinarians civilian employees 
with commissioned status, 1901-10 (pp. 341-470); aud Army veterinary servu*c, 
zone of interior, 1916-20 (pp. 471-620). Volume 2 takes up the veterinary service 
of the American Exi>editionary Forces, 1916-20 (pp. 627-910), and the present 
Army Veterinary Corps, 1920-35 (pp. 911-976), followed by lists of Army 
veterinarians, 1806-1035 (pp. 977-1145). 

Chapters have been contributed to volume 1 by J. P. Turner (pp. 267-278), 
C. J. Marshall (pi). 483--490), and C. E. Cotton (pp. 491-502) and to volume 2 
by W. H. Wright (pp. 789-798). 

Treatise on exotic veterinary and comparajtive pathology.—^III, Sporadic 
diseases, intoxications, food deficiency diseases, etc., G. (^prasson {Traits 
de pathologic cj'otique vdfdrhiaire ef comparde. — III, Maladies sporadiques, 
intoxications, carences. Paris: Vigot Pros., 1936, pp. 614, figs. 3). —In this third 
volume of the work previously noted (B. S. R., 75, i). 690), particular attention 
is given to poisonous plant intoxications, including an extended consideration 
of the toxic sx>eclos by families and genera. Chaptc^r 20 (pp. 544-602) com- 
Xilements volumes 1 and 2. Ribliograidiies accompany the several chapters. 

Bernhard Bang: Selected works, edited by V. Adsersen {Kohenhavn 
{Copenhagen): Levin d- Munksgaard; London: Oxford Vniv. Press, 1936, pp. 
A/y+ddO, pis. 7, figs. 4). —This selection of the most important of the scientific 
works of the late B. Bang is presented in three groups, in each of which they 
are arranged in chronologknil order. The first (pi). 1-179) comprises Bang’s 
investigations on a series of imx)ortant animal diseases, including actinomy¬ 
cosis, mastitis in cattle, info<*tious caused by the bacillus of necrosis, endo¬ 
carditis in swine erysixKjlus, exfizootic abortion, chronic bacterial enteritis in 
cattle (Johiie’s disease), and abortion due to tuberculosis; tlie second group 
(I> 1 ). 186-236) conix)rlses his investigations on tuberculosis of the udder and 
on tuberculous milk; and the third groui) (i)i). 237-»560) comprises a selec‘tion 
of his works on tuberculin and its apx>lication by the method that he dovelox)ed 
for combating tuberculosis in cattle. 

Variations and disease.s of the teeth of animals, F. Colyer {London: John 
Bale, Bans tC- Danielsson, 1936, pp. Vin-^750, figs. [1021]).—Variations of the 
teeth in number and shax>o and in the i)osition of the teeth of animals, con¬ 
sidered systematically hy orders, which take up the greater x>art of the work, 
are followed by accounts of the abnormal eruption of teeth, injuries of the 
jaw, injuries of the teeth, overgrowth of teeth, hypoplasia of the teeth, caries 
of the teeth, loss of the tooth tissue from causes other than caries, dento- 
alveolar abscess, progressive destruction of the tooth sockets—^parodontal 
disease, and odontomes. 

A rapid test for the detection of latent and clinical mastitis, G. 0. Holm 
and 1). F. Bmsletii {Vet. Med., 32 (1937), No. 1, pp. 20, 21). —^A description is 
given of a color test developed for the field diagnosis of l>oth clinical and 
latent mastitis. 
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lUckettsias and rickettsioses [trans. title], L. Balozet (Rev. Gen. M6d. 
Vdt., 45 (19S6), No. 535, pp. 385-408, figs. S).—This contribution includes u tabu¬ 
lation of the known pathogenic forms of Ricliettsia (15 in number), the dis¬ 
eases caused, their geographical occurrence, natural (so far as known) and 
experimental vectors, natural hosts, hosts experimentally snscei)tible, and 
serological reaction. 

The incidence and pathology of tumours of domesticated animals in 
South Africa, O. Jackson (OnderstepooH Jour. Vet. Sci. and Anim. Indus., 6 
(1936), No. 1, pp. 460, figs. 187).—-This contribution (E. S. It., 75, p. 538) reports 
upon a study of the Onderstepoort collection of neoplasms, with special 
reference to their histopathology. 

A compendium of parasitology, I, II, E. Brumpt (Pi ads do parasUologie. 
Paris: Masson <& Go., 1936, 5. ed., rev., vols. 1, pp. XII+108:B, pis. 4, figs. [576]; 
2, pp. 1083-2139, figs. [525]).—A completely revised and enlarged edition of the 
work previously noted (E. S. R., 48, p. 774). 

Cutaneous reactions and the diagnosis of parasitic diseases (nonbac- 
terial), J. Oaixot (Reactions d'hypcrsensibiliU cutanco et diagnostic des 
maladies parasitaires (non haetdriennes). Paris: Mgot Bros., 1934, PP- f7J).— 
This review is presented with a 28-page list of references lo the literature. 

Synopsis of the helminths of domestic animals in Brazil [trans. title], 
0. Pinto and J. Lins de Axmeida (Campo IRio de Jandro], 6 (1935), No. 8, pp. 
54-63, figs. 11). —This contribution Includes annotated host lists of tlie helminth 
parasites of domestic animals in BrazU and a bibliography of 5t) titles. 

The effects of natural factors, rain and sun, on survival of eggs and 
larvae of animal parasites under tropical conditions, L. A. Sfindleu (Puerto 
Rico 8ta. Agr. Notes No. 74 (1936), pp. 4)- —Observations and experiments con¬ 
ducted by the U. S. D. A. Bureau of Animal Industry in cooperation mth the 
station from May 14 to August 6, 1930, in which eggs of the swine roundworm 
Ascaris suis and the swine thomy-headed worm MacraccmthorJignchus hirudi- 
naceus were used, together with infective larvae of the swine kidney worm 
Stephomurus dentatus, the swine nodular worm Oesophayostominn dentatum, 
the sheep stomach worm Eaemonchus contort us, the dog hookworm Ancylo- 
stoma caninum, and various undetermined species of liorse^ strongyles 
(Strongylidae), are reported upon. 

Most parasite eggs and larvae were found to die quickly on unshaded 
grassed areas, but disappeared sooner on bare soil partially shaded and even 
more rapidly on unshaded bare soil. The eggs of the swme roundworm were 
quickly killed by sunlight, while heavy rainfall cleared the pasture areas of 
the eggs and larvae. Horse strougyles were found only in and close to piles of 
manure. It appears that the utilization of sunlight and heavy rains is im¬ 
portant in parasite control. 

Bisinfectiou and sterilization, B. O. McGuixocn (Philadelphia: Lea <6 
Febiger, 1936, pp. 525, figs. 53). —^This work is presented in 19 chapters, each 
of which is accompanied by a bibliography. 

[Report of work in animal parasitology and pathology] (California 8ta. 
iBien.l Rpt. 1935-36, pp. 90-97). —^The work of the biennium 1935-36 with dis¬ 
eases and parasites of livestock referred to (B. S. R., 72, p. 689) includes the 
use of tuberculin in the diagnosis of and of B. G. G. in vaccination against 
tuberculosis of cattle, whey tests for the diagnosis of and use of low virulent 
culture for calfhood (E. S. R., 75, p. 106) and swine vaccination against Bang’s 
disease, tick transmission of (E. S. R., 75, p. 254 ; 76, p. 249) and intravenous 
injections of sodium cacodylate and glucose solution in treating cattle for 
anaplasmosis, vesicular exanthema of swine (E. S. R., 74, p. 302; 75, p. 101), 
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the seasonal incidence of Ostertagia ciivumcmcta in sheep on irrigated pas¬ 
tures and the status and control of Trichostroiigglus axel in sheep, vaccination 
of poultry for fowl pox (B. S. R., 75, ji. 110), infectious coryza of poultry (B. 
S. R., 76, p. C97), pulloruni disease (E. S. R., 73, p. 390), a protozoal disease of 
poultry a cause of poultry mortality, and the tick Ornithodoroit liermni kuown 
to be a vector of human relapsing fe\er (B. S. R., 74, p. OS).*); 70, p. 370). 

Animal diseases (West I injinia Hla. BuL {IVdG), p. 6‘).—IJrief notes are 
given on the negative effect on pigs of vitamin A in the ration as regards sus¬ 
ceptibility to infestation by roundworms and on the use iu sheep of copper 
sulfate for control of gastrointestinal parasites and of an oil extract of pyreth¬ 
rum for lungworms. 

[The fourth report of the director of the Institute of Animal Pathology, 
University of Cambridge, 1934-35] (Cambridge Unii\, Inst. Anim. Path. 
Rpt. Dir., i (I0J4-35), pp. 1-102, 212-304, pis. 13, figs. 8). —Contributions pre¬ 
sented in this fourth report (E. S. R., 70, p. 825) are as follows: Contagious 
Pustular Dermatitis of Sheep: Vaccination, by R. E. Glover (pp. 1-15); Obser¬ 
vations and Bxperiments With Myxonnitosis Guniculi (Sanarolli) to Ascertain 
the Suitability of the Virus to Control the Rabbit Population, by C. J. Martin 
(pp. l(3r-38) ; Bowl Paralysis—1, The Results of an Investigation Into Thirty- 
Bight Outbreaks, by F. Blakemore (pp. 39-50), and 11, Bxperiments on Trans¬ 
mission, by B. Biakomore and R. B. Glovtu* (pi». 51-04) ; The Persistence of 
Brucella in the Aborted Foetus and Its Mcinbranos (pp. 05-71) and Examina¬ 
tion of Faeces and Urine of Cows for the Presence of Brucella abortus (pp. 
72-78), both by T. J, Boswortli; The Effect on Ollostridium\ irclvliii Toxins 
of a Substance Present in the Normal Intestine, by T. J. Bos worth and R. B. 
Glover (pp. 79^3); Avian Tubercidosis in Cattle, by R. B. Glover and A. S. 
Griifitli (pp. 94-102); Some Observations on the Physiological Actions of 
Cliostridium} wclchli Toxins, by J. A. Nicholson (pp. 212-220) ; The Pathology 
of “Swayback”, a Congenital Demyclinating Disease of Lambs With Affinities 
to Schilder’s Encephalitis, by J. R. M. Innes (pp. 227-250) ; Preliminary Bxperi¬ 
ments in Calves on the Inununity Conferred by the Subcutaneous Inoculation 
of Mycobactleriuni] tuberculosis in Oily Excipients, by J. B. Buxton and B. B. 
Glover (pp. 251-261) ; Duration of the Immunity Produced in Calves by the 
BCG Vaccine, I, by J. B. Buxton, R. B. Glover, and A. S. Griffith (pp. 262-270) ; 
and The Effects of Some Natural Factors on the Second Eedysis of Nematode 
Infective Larvae, by G. Lapage (pp. 280-304). 

Studies oil aseplically drawn milk from Bang's disease positive and 
Bang's disease negative cows, II. B. I^Ioiubison and F. E. Huix (Jour. Dairy 
HrL, 10 (1036), No. 7, pp. 433, 433). —^In c*ontinualion of their work iu Kentucky 
(B. S. R., 74, p. 257) the authors rci)ort uiKjn a study in two commercial dairies, 
samples being secured from each quarter of the udders of 184 cows. 

A comparison of tlic (1) bromothymol blue reaction, (2) leucocyte content, 
(3) agglutination, and (4) examination for the presence of sli’cptococci, made 
on the same sample, showed *‘the largest group among the positive cows to be 
positive to all four tests and the largest group from the negative cows to be 
negative to all four tests. It ui)pcars from these results that cows positive to 
Bang's disease are subject to considerably more udder trouble than cows nega¬ 
tive to Baxig's disease. The results secured from these herds indicate that proper 
care and management of herds containing Bang's disease positive and negative 
cows may influence the amount of udder trouble to a considerable extent” 

The vaccinal immunization of cattle for Bang's disease, D. B, Hevxb and 
I. F. Hudpleson (Michigan 8ta. Tech. Bui. 158 (1086), pp. 25). —^The results of 
a 5-yr. study of a vaccine made from a selected nouviruleut strain of Brucella 
135077—37-8 
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abortus in cattle of an age varying from a few weeks to naany years and situ¬ 
ated in farm herds, conducted from 1929 by the U. S. D. A. Bureau of Animal 
Industry and the station cooperatively, arc presented, the details being given in 
tables. The particular culture used is said to have been studied intensively as 
to its virulence and immunizing value at the statiou since 1921. 

“During the study there was no evidence obtained of any harmful effects 
resulting from the vaccine on the breeding eflBlcioucy or milk production of the 
animals. Furthermore, it has been found that the strain of B. abortus used 
in the vaccine is nonimthogenic for human bidngs. Data pertaining to the 
effectiveness of the vaccine in immunizing cattle against infection from B. 
abortus have been analyzed mathematically using the {vhiy equation for test¬ 
ing independence. A (cAi)® value of 24.5 was obtained by solving the equation. 
A number as groat as this is proof that there is a significant difference in the 
incidence of infection in the vaccinated animals and those in the control groups. 
The presence of Britcella-immane opsonius in high titer in the blotnl of cattle 
indicates the degree of active immunity against Bang’s disease.” 

The incidence of streptococcic mastitis among dairy cattle, 0. S. Bkyan 
(Vet Med., 32 (1937), No. 2, pp. 70-74; Fr. abs. p. 7y/).--Iii a survey made 
by the Michigan Experiment Station covering 322 herds of a typical milkshed, 
86 percent of all the herds had streptococcic* mastitis and 26.2 i)ercent of all 
milking cows tested were iufet*ted with the streploc'occi of mastitis. The 
incidence of infection was not infiuencicd by the size of the herd, for some large 
and some small herds were found to have a high percentage of cows infected 
and others had a low incidence of infection. 

Do all bovine adders contain mastitis organisms? G. J. Huckbk (Farm 
Res. [Neto York State Sta.l, 3 (1937), No. 2, p. 2). —^In a search for the origi¬ 
nal source of the mastitis organism, about 50 udders were removed aseptically 
from cows and heifers and determined by post mortem not to show any changes 
in the tissue which would indicate the presence of mastitis. By special lab¬ 
oratory manipulations, these udders were cultured and it was found possible to 
isolate one of the mastitis streptococci (of which there are three known types 
or varieties) from every udder which had passed through one or more lacta¬ 
tion periods. It would appear that all cows which have passed through a 
lactation period carry these mastitis organisms embedded in the udder tissue. 
Active infection is set up only when the cow’s resistance is lowered by injury 
or other cause. 

A report on a control program for bovine infectious mastitis based on 
segregation of infected animals, K. 0. Andbjkson and W. N. PLASTEiiKiK (dour. 
DaUy Set., 19 (1936), No. 7, p. 432). —In further work with inf(H*tious bovine 
mastitis (E. S. R., 75, p. 845), data collected before and after the adoption 
of the program of segregation based upon i>eriodic exsimimitions, chiefly bac¬ 
teriological, and segregation of animal shedding streptococci identified as 
Streptococcus agalactiae by the method previously noted (B. S. R., 76, p. 249) 
are reported upon. 

Infectious bovine mastitis: Report on a control program based on segre¬ 
gation of infected animals, W. N. Plasteidge, B. O. Andebson, P. J. Weibe- 
THEB, and R. E. Johnson (Jour. Dairy Set, 19 (1936), No. 10, pp. 641-650 ).— 
This contribution from the [Connecticut! Storrs Experiment Station reports fur¬ 
ther (see above) upon a control program, a description of which has been noted 
(E. S. R., 73, p. 104). By the use of this segregation plan the annual rate of 
spread of infectious streptococcal mastitis in herds may be reduced from 50 to 100 
percent. While the rate of spread of infection is materially reduced by segre¬ 
gating infected animals at one end of the milking string and milking them 
last, complete separation is necessary to prevent entirely the spread of infec- 



1937] 


VBTERIITARY MEDICINE 


851 


tion. Herds free from Streptococcus mastitidis (group A) (=N. agalactiae) 
may be established by segregation of the normal animals, disposal of infected 
individuals, and rei>laeenient by first calf heifers that have not been exposed to 
infection following parturition. The results presented support the opinion that 
it is possible to establish and maintain a herd free from the organism generally 
recognized as S. agalactiae. 

Production of white spotted kidneys in calves, L. A. Moobe and E. T. 
Hallman {Jour. Dairy Sci., 19 (1936), No. 7, pp. JfS4, 435). —^The authors have 
found that “when calvt^ at 30 days of age are placed on a ration of skim 
milk, cornstarch, l)rau, yeast, (mineral, or similar rations which are low in 
their vitamin A content, so-called white spotted kidneys dev^op in many of 
the calves. During the past 4 yr. some 30 cases have been noted on autopsy. 
Macroscopically and microscopically the lesions are similar to those previously 
described which develop when colostrum is withheld from the newborn calf. 
The condition is also associated with the development of pneumonia and scours. 

“The calves usually come to autopsy at from 90 to 150 days of age. The 
feeding of carotene in the form of ‘caritol’ seems to possess some preventative 
properties which would indicate that the condition may be related to vitamin 
A deficiency. Experiments are now in i>rogress to establish the deficiency.” 

A treatment for scours in calves, J. N. Shaw and O. H. Muth (North Amer. 
Vet, 17 (1936), No. 7, pp. 35-38). —In work at the Oregon Experiment Station, 
Lactohacillus acidophilus milk cultures i)roved successful in bringing about a 
rapid recovery in 34 cases of dysentery in calves. Four cases failed to show 
any but temporary improvement, and 12 cases apparently were not influenced 
in any way by culture milk. 

The Internal parasites and parasitic disi^ases of sheep: Their treatment 
and control, I. CliTnies Boss and II. McL. Gordon (Sydney: Angus <& Robert¬ 
son, 1986, pp. XX-\-2S8, pis. 46, figs. 35). —^h''ollowing a brief introduction, st'c- 
tion 1 of this work on sheep parasites of major economic importance deals with 
the trematodes and cestodes (pp. l-fi6), section 2 with the nematodes (pp. 67- 
185), and section 3 with the collection and preservation of parasites and method 
of diagnosis in the living animal (pp. 186-208). Reference is made to the 
I>arasites of rabbits and Australian native fauim—^their relationship to para¬ 
sitic infection in sheep—^in an appendix. A gloswiry of terims, a five-page list 
of references to the literature, and an index are included. 

The Nemathelminthes of sheep, M. OROMBfiE-LANGKAND (Les Ndmathelmin- 
thes du moiiton. Thesis, Vniv. Paris, 1935, pp. I 04 , figs. [lii^]).— A brief intro¬ 
duction to the study of the roundworms of slioti), their morphology, biology, and 
classification, and a rexwrt upon su<*h jMirasites, their habits, importance, etc., 
are followed by an account of preventive and control measures. 

Tuberculosis in milk goats, O. O. Cunningham and L. H. Addington (Jour. 
Dairy Sci., 19 (1936), No. 7, p. 435). tuberculin tests made in 1931 of a 
herd of milk goats kept by the New Mexico Experiment Station for breeding 
purposes, two reacted and were removed from the herd. Both of these on post 
mortem showed pronounced tubercular lesions. Since 1931 five more goats have 
been removed from the herd as a result of applying the intra dermal tuberculin 
test One of these on post mortem showed pronounced tubercular lesions and 
three others minor lesions that may have been tubercular. 

The authors consider it highly desirable that goats kept for the production of 
milk for human consumption be tested for tuberculosis the same as are dairy 
cattle. 

The importance of the dilution fluid when testing with mouse the viru¬ 
lence and vitality of the swine-erysipelas bacillus, P. ViBiDitN (Skwnd. Vet. 
Tidskr., 26 (1936), No. 8, pp. 509-514J Nng. abs., pp. 513, 5i-i).—The author has 
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observed in diluting bouillon cultures of the swine erysipelas bacillus with a 
physiological sodium chloride solution that the virulence of the culture dimin¬ 
ishes more rapidly than if the dilution medium consists of bouillon with the 
pH value 7.6, or if such a bouillon is diluted with physiological sodium chloride 
solution in the proportion of 1 part bouillon plus 4 parts of sodium chloride solu¬ 
tion. In the course of many exi)eriments it was found that tlie swine erysipelas 
bacillus in the bouillon culture often succumbed on dilution with sodium 
chloride solution, but that it did not on dilution with bouillon or with bouillon 
diluted in the manner above described. 

Contribution to the study of Stephauurus dentatiis Diesiiig 1880, the 
etiological agent of stephanurosis of swine [trans. title], C. Pinto {Campo 
IRio de Janeiro^, 6 {1933), No. 11, pp. 27S0, jftffs. 5).—This account of the 
kidney worm of swine is accompanied by a list of 40 references to the literature. 

Meningoencephalomyelitis of the horse: Huzootic encephalitis, infectious 
encephalomyelitis, Borna disease [trans. title], Ij. Panisskt {Kev. G6n. Mdd. 
T4t, 45 {1936), Nos. 532, pp. 103-207; 533, pp. 257-277, figs. 8).—A review of 
the present knowledge of this disease of the horse in its several forms is pre¬ 
sented with a seven-page list of references to the literature. 

Studies on so-called cornstalk disease in horses.—Toxic encephalitis 
or non-virus encephalitis, R. Graham and B. Harris {Vet. Med., 31 {1936), 
No. 8, pp. 340-346, fqs. 6; Got., Fr. ahs., p. 5^5) .—Reporting further (B. S. R., 
73, pp. 393, 543; 75, pp. 258, 692) reference is made to one natural case of acute 
equine cornstalk disease in which encephalomalacia was encountered, Pas- 
teurella micro-organisms being isolated from the brain tissue suspension as well 
as from liquid cultures of the brain tissue suspension through animal inocula¬ 
tion. Rabbits, guinea pigs, and pigeons received the tissue and culture inocu¬ 
lum, while the cultures isolated wore successfully passed through rabbits, guinea 
pigs, and pigeons. Direct cultures of the horse brain tissue suspension on solid 
medium (plain agar plates) proviKl negative to FastenreUa micro-organisms 
upon animal inoculation. 

In one peracute natural case of cornstalk disease showing encephalomalacia. 
Pasteurella micro-organisms were isolated directly from the heart blood. 
Animal inoculation of the li^piid culture of the blood yielded Pasteurella 
micro-organisms in 20 percent of the animals inoculated. 

“A composite spleen, thymus, heart, and lung suspension upon injection into 
rabbits, guinea iMgs, and pigeons did not yield Pasteurella micro-organisms, 
while liquid cultures of the lungs, spleen, thymus, and pericardial fluid upon 
animal inoculation proved negative to Pasteurella micro-organisms. From 
the same animal liquid cultures of the peritoneal fluid, spinal fluid, and brain 
yielded Pastearella micro-organisms. Intracerebral inoculation of the brain 
tissue suspension of this animal yielded Pasteurella micro-organisms from only 

1 guinea pig, though a total of 12 received the inoculum with a CG% percent 
mortality.” 

True equine piroplasmosis [trans. title], P. Rossi {Rev. Microbiol. Appl., 

2 {1936), No. 4, pp. 173-188). —^This is a report of clinical observations and of 
hematological and therapeutic studies, presented with a list of 35 references. 

The etiology of helminth aneurisms and strongylosis of eqnines [trans. 
title], C. Pinto and O. Proenca {Gampo [Rio de J<meiro'[, 7 {1936), No. 79, pp. 
53-56, figs. 7; Eng, abs., p. 56). —Helminths found in affected horses in Brazil 
include Strongylus edentatus, 8. vulgaris, 8. CQuimis, and Trichonoma goldi 
(recorded for the first time from Brazil). 

Diseases of fur bearing animals, A. C. Secobd {Vet. Med., 31 {1936), No. 12, 
pp. 532-549, figs. 5), —^The more important diseases and parasites of fur-bearing 
animals are considered. 
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[Contributions on diseases of poultry] (Md. Agr, 8oc., Farm Bur, Fed., 
Bpt., %0 (J.935), pp. 378, 379, 380~400). —Contributions on diseases of poultry 
include the followins:: E<*onomic A^spocts of Mortality in Poultry, by 0. B. 
Davis (pp. 378, 379); Diet and Disease in the Domestic Fowl, by H. Buiiyea 
(pp. 380-385); Broodinj? and Disease in the Domesticated Fowl, by G. D. 
Quigley (pp. 3S5-3S9); and Hislory of Diseases in the Domestic Fowl, by B. H. 
Waite (pp. 389-400). 

Diseases of poultry, J. Beis, P. Nobbbga, and A. S. Beis (Tratado de 
doengas das aves. 8do Paulo, Brasil: Inst. Biol., 1986, pp, [S]+-}dS4-[-l]i 
Iff fiffs. [382]).—^The diseases and parasites of poultry are dealt with according 
to their etiology as follows: Filtrable viruses (pp. 1-91), bacteria (pp. 92-207), 
fungi (pp. 208-233), protozoa (pp. 234-311), helminths (pp. 31^52), arthro¬ 
pods (pp. 353-385), nutrition (pp. 380-407), and organic alterations (pp. 408- 
438). A list of references to the literature accompanies the account of each 
disease. 

Occurrence of diseases in poultry, S. Wam. (8ka/nd. Vet. Tidskr., 26 (1936), 
No. 7, pp. 477-i97; Eng. alts., pp. 495-497). —^The occurrence of diseases of poul¬ 
try in Sweden, based upon examinations of 4,410 fowl from 1925 to 1935, is 
reported upon. 

A Pentatrichoinonas associated with cci*tain cases of enterohepatitis or 
“blackhead” of poultry, E. A. Allen (Amer. Micros. 8oc. Trans., 55 (1936), 
No. 3, pp. 315-822, figs. 8). —^A description is given of a trichomonad of the genus 
Pentairiclhomonas which has been observed during a period of 6 yr. in turkeys, 
chickens, and guinea fowls in cases that showed i)alhological changes closely 
resembling those of blackhead and in cultures made from such cases. This 
flagellate was grown in cultures isolated from the coca of infected birds. 

“Following the feeding of cultures of the Penfatricliomonas, isolated from 
the ceca of infected poults, to turkeys, the birds developed lesions in the liver, 
and two turkeys, which died, had typical blackhead lesions in the ceca. A 
saturated solution of thymol added to iodine-eosin caused the flagella of the 
organisms to spread out, so that the counting of flagella was greatly facili¬ 
tated. Quinanil, 1:10,000, reduced bacterial growth in the cultures. 

“The evidence i)rcsenled in this study indicates that various contentions that 
have appeared in the literature in regard to the etiology of ^blackhead’ may 
have justification, in that it is i)robable that each of two species of flagellates, 
JT[tsfon*o/?o«l niclragrMis and a species of Pentatrvcliomonas, may produce 
similar lesions in the liver and ceca of poultry.’’ 

A list is given of 11 ref(»rences to the literature. 

Fowl cholei*a: Pasteurclla aviseptica—behaviour and innnunization, 
comparison with P. suiseptica, 7j. Morcos and A. IIosny Mahmoud (Vet. 
Jour., 92 (1986), No. 9, pp. 336-839).—The authors have found P. aviseptica and 
P. suiseptica to be morphologically and culturally indistinguishable. P. avlsop- 
tica is highly pathog(mic to fowls and practically nonvimlent to guinea pigs 
on subcutaneous inoculation, while P, suiseptica is not pathogenic to fowls 
and is virulent to guinea pigs. Formalin or carbolic acid on addition to P. avisep¬ 
tica broth cultures does not interfere with vaccine, while heating seems to 
interfere with the antigenic properties. 

Coryza of fowls, G. Kbrwoiian (Nulaid News, H (1936), No. 6, pp. 6, 7). — 
A discussion of the respiratory affections of the fowl. 

The transmission of fowl-pox, A. L. Brody ( [New Forfc] ComeU 8ta. Mem. 
195 (1936), pp. 37, pis. 3). —^Following a brief consideration of the methods by 
which fowl pox is spread, experiments on the transmission of the disease by 
contact and by intermediate hosts are reported upon at length, the details being 
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given in tables covering 15 pages. The following methods of spread are consid¬ 
ered to have been proved: 

“Direct contact between diseased and healthy birds is one certain method by 
which fowl pox is spread within a flock. By contact the virus may spread not 
only to the epidermis of the head but also to the mucous membrane lining the 
oral and associated cavities. Non-blood-sueking flies of the family Calliphoridae 
probably do not transmit fowl pox. This conclusion is drawn from observations 
recorded in the foregoing pages and from unrecorded observiitions. Aedes 
stimulans may transmit pox by intermittent feeding. This insect may also 
harbor viable virus in or on its body for at least 2 days following the infective 
meal. A, ctegypti can definitely transmit the disease more than onco during its 
life. Mosquitoes which had been able to transmit tlic disease within 1 hr. after 
their infective meal were still able to transmit it from 39 to 41 days later. 
The inoculation of the bodies of mites (Liponyssus Silvia rum) 4 days after 
their last association with a diseased bird, produced pox on a susceptible bird. 
Adult mites when fed on a healthy bird 4 and 11 days after their last associa¬ 
tion with a diseased bird did not cause pox. Mosquitoes can best transmit 
the disease if they feed on pox lesions which are [from] 5 to 17 days old. (This 
conclusion is based in part on work with Aedes vrxa'ns and A. aegypti not 
reported in this paper.) The vims remains viable on inanimate objects for at 
least 42 days. In these experiments the virus could not be demonstrated on 
inanimate objects 61 days after contamination. 

“The virus may be found in or on any i)art of the body of an infected mos¬ 
quito during the first 3 days of the incubation period. By the fifth day at 
least the vims localizes in or on the proboscis and the head. The virus can 
still be found in or on the proboscis or the head, or both, for at least 15 days 
even when the insect has fed on three birds during that period.*’ 

There is said to be definite evidence that the fowl pox may arise at previously 
uninjured areas of the comb, although the greater number of lesions will arise 
at injured areas. 

A list of 20 references to the literature is included. 

Observations on fowl paralysis (lymphomatosis), T. DALniNG and G. H. 
Wabrace: (Vet Jour,, 92 (1936)^ No. 9, pp. 310-321). —Tlie authors* investiga¬ 
tions have led to the conclusion that lesions of lymphomatosis may be found 
in practically all tissues, including those of the nervous system, and that they 
may occur only in the nervous tissues or in other tissues or in both in tin* 
same bird. “Intestinal parasitic infestation plays no essential part in tin' 
causation of lymphomatosis in fowls. Clinical and histological evidence of 
lymphomatosis may be found in fowls at ages varying from 2 to over 38 mo. 
In the older affected birds there is evidence that the condition did not oc'cur at 
an earlier age. There is some evidence that the injection of tissues from 
affected birds into healthy normal stock may play a part in transmitting 
lymphomatosis. Much seems to depend on the type of bird injected; some 
strains appear to be more readily susceptible than others. In some birds the 
injection of tissues from healthy birds seems to be followed by the occurrence 
of lymphomatosis. There is no evidence that lymphomatosis is transmitted by 
contact of potentially affected chicks or affected adults with healthy young 
chicks. 

“Breeding experiments carried out in 1934 lead us to conclude that incuba¬ 
tion and rearing play no part in the causation of lymphomatosis, for all 
hatches were treated similarly and the incidence in them did not differ 
materially.” 

Epidemic tremors (trembling chick disease), G. A. Bottobff, A. E. Teppeb, 
C. L. Martin, T. B. GHAiti.GS, and F. D. Rsed (New Hampshire 8ta. Oirc, 51 
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(1936), pp. 8). —^This contribution, following a brief history of the disease first 
described by Jones in 1932 (E. S. R.. 69, p. 112) and again in 1934 (E. S. R., 
71, p. 702), reports upon transmission exi)eriments, breeding and manage¬ 
ment studies, and the clinical history of epidemic tremors. This is an affec¬ 
tion of the nervous system of poultry that results in a distinct and rapid 
tremor of the head and neck and in some cases the tail, and in a majority of 
which there is an ataxia, with a mortality running from 0 to 05 percent. 

The transmission studies conducted, which included the placing of affected 
and nonaffected chicks together and intracranial inoculations of brain suspen¬ 
sions from affected chicks, failed to Indicate how the disease is spread. The 
results of the breeding studies indicate that the disease is not hereditary. It 
occurred under four different types of brooding systems where normal brood¬ 
ing conditions were maintained; it also occurred in chicks fed all types of 
feed of varying protein level. Variations in incubation or hatching tempera¬ 
tures were not found to be a cause under the conditions observed. The affected 
birds studied showed no significant difference in body temperatures or blood 
counts. Attempts at treatment proved to be valueless. 

Contribution to a study of pullorum disease of the fowl, M. Fekreol (Con¬ 
tribution a Vt^tude de la diarrhde blanche bacillaire des poussins, ThOse hiaug., 
TJniv, Zutlch, 1935, pp. 79, pi. 1, figs. 2). —This contribution reports upon the 
clinical symptoms, pathology, epidemiology, occurrence in Switzerland, economic 
importance, and organization of control work against pullorum disease, pre¬ 
sented with a list of 09 references to the literature. 

The pullorum-gallinarum group in comparative bacteriological tests, 
G. Pacheco and 0. Rodrigues (Mem. Inst. Osicaldo Cruz, 31 (1936), No. 3, pp. 
591-65 h, pis. 8; hJng. trans., pp. 655-705).—In the course of the work here re¬ 
ported 38 strains of the Salmonella pullontm-S. gallinanim group of micro¬ 
organisms from Europe, North America, and Brazil were investigated to deter¬ 
mine the fixity of their properties and the iiossibllity of transforming one strain 
into another. Five types were recognized, namely, (1) gasogenic pullorum, 
(2) nongasogeiiic xiullorum, (3) intermedins, (4) gasogenic gallinanim, and 
(5) nongasogcnic gallinarum. A table which summarizes the more imiiortant 
characteristics of the five types, the first two and the last of which have 
been well known and recognized by siKKualists, the third 'was recognized by 
the author in 1935, and the fourth by Beck and R. Ebor * in 1927, is included. 
The changes iiroduced on neutral red, HiS production, fermentalioii of glycerol, 
isodulcitol, xylose, dulcite, sorbitol, and maltose, activity uiwii Seigiiette salt, 
gas production, and appearance of the colonies are among the characteristics 
on which the distinction of these five tyiies is founded. 

“The gasogenic gallinanim type, on account of its action on sorbitol and 
xylose, and also on Jordan’s medium, must be rather considered as a gasogenic 
intermedins type. Other biological characteristics, such as activity upon milk, 
milk whey, dextrin, etc., accepted by several specialists, appeared as of no 
practical value to the distinction of the different types of our strahis. The 
strains kept their properties invariable during all the time of our investiga¬ 
tions. The hypothesis of a possible transformation of one type into another 
has not been confirmed in any of the studied strains, and this justifies the idea 
of indepaidence of each one of the accepted types. Some discrepancies in fer¬ 
mentation of maltose, as found by several authors in micro-organisms of this 
group, have been not confirmed in this paper. In blood horse serum a factor 
capable of transforming maltose was found making it fermentative. This sub¬ 
stance is thermostable and resistant to some antidiastatic substances. The sero- 

^ Arch. WiSB. u. Pralct. Tierheilk., 56 (1927), No. 2, pp. 121-140, figs. 3. 
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logical analysis of tlie studied strains did not allow an antigenic distinction 
among the different types of the bacterial group.” 

A six-page Ust of references is included. 

The present status of pullorum disease in turkeys, W. It. IIinsuaw (Nu- 
laid News, H (10J6), No. S, pp. 10, 11). —^Data obtained at the California Ex¬ 
periment Station have led to the conclusion tiiat “baby turkeys (poults) are 
as susceptible to pullorum disease as are baby cliicks, and show the same 
manifestations. The chief source of infection in poults is iii I he hatchery where 
turkey eggs and chicken eggs are hatched in the same inciibalor. Survivors 
from an acute outbreak apparently have a greater ability to absorb the infec¬ 
tion than do chickens, and consequently fewer perniaiieiit carriers remain in 
the flock. Prevention of pullorum disease in turkey flocks can best be accom¬ 
plished by the use of separate incubators for hatcliing turkey eggs and by 
avoiding all contact with chicks, either in the hatchery or in the brooder. In 
the light of our present knowledge, a general testing program for turkeys is 
probably not justiiiable. Blocks that have accidentally become infected should 
be tested, however, if they are to be used for the production of hatching eggs.” 

Ectopai'asites and bird diseases, 0. M. Hekman (Bird-lia^iding, 7 {1936), 
No. 4, pp. 163-166). —^The relation of ectoparasites to the trimsinission of avian 
diseases is reviewed. 

Experiments in the treatment of poultry parasites in Puerto Kico, W. H. 
Weight {Puerto Rico Uta. Agr. Notes No. 75 {1936), pp. 7).—Observations of 
the internal parasites of poultry from January 6 to April 2,1036, and the results 
of the administration of anthelmintics for their control, conducted by the 
U. S. B. A. Bureau of Animal Industry and the station, are reported upon. 

Seven species of nematodes, namely, CapUlaria annulata, Tetramores amerir 
cana, ClieUospirura hamulosa, Strongyloides avium, Ascaridia galU, Capillaria 
retusa, and Heterakis gallhiae; flve species of tapeworms, including Davainea 
proglottina, Amoebotaenia sphenoides, Mymenolepis cantaniana, RaUlietma 
tetragoTM, and Baillietina sp.; and a trematode {Posthannostomum sp.) were 
found in island poultry. Gentian violet, azamine, brilliant green, and mercuro- 
chrome (220 soluble) showed more or less promise for the removal of certain 
species of tapeworms from poultry. Gentian violet in repeated treatments also 
proved of value for the control of S. avium. 

Effects of sulphur on coccidiosis in chickens, 0. A. Heiuuck and C. E. 
Holmes {Vet. Med., 31 {1936), No. 9, pp. 390, 391). —^In work at the Wisconsin 
Experiment Station flowers of sulfur added to the dry mash and hopper fed 
prior to infection with coccidia has been found to be offoctive noi only in reduc¬ 
ing but also in preventing the effects of coccidia on chickens under e\pori- 
mental conditions. When fed for only 2 days before infection tliere was little 
if any effect of the sulfur on the coccidia, but when the sulfur was admin¬ 
istered for 4 days before infection was established its effect was marked. The 
mortality was 42, 22, and 10 percent, respectively, for the controls and those 
receiving 10 and 20 percent sulfur. When 20 percent sulfur was fed for a 
period of 6 days there was a reduction in the severity of the lesions and no 
mortality from an infection of coccidiosis which was fatal to 70 percent of 
those that were not given sulfur. The feeding of 10 percent sulfur, although 
preventing visible lesions in one-third of those treated, did not prevent all 
mortality. 

It is concluded that much work remains to be done before the method can 
be recommended as a practical means of controlling coccidiosis. There was 
no evidence that the administration of sulfur has any curative effect on 
coccidiosis in poultry after the infection has become established. 
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Disinfection of poultry yards, B. C. McCtoloch (Vet lUed., SI (1936)^ No, 
9, pp. 386-S89). —^This discussion, which is based upon the work previously 
noted (E. S. U , 75, p. 690) and a review of the literature, is presented with 
a list of 20 references. 

Ovarian cyst in a parrakeet, A. J. Dttrant (Vet Med., 32 (1937), No. 2, p. 
75, fig. 1). —Tills is a case report from the Missouri Experiment Station. 

AGEICTJLTXrSAl ENGnTBEEING 

[Agricultural en<>incGrlng investigations by the California Station] 
(Califomia Ufa. [Dicn.^ Bpt 1935 36, pp. 3-8,10, 11, /g7-/32).—Progress results 
are briefly presented of investigations on soil and water conservation, drainage, 
lowering of peat lands, irrigation by portable sprinklers, efficiency of irrigation 
pumping plants, ethylene treatment and dehydration of wahiuts, machinery for 
lima beans and sugar beets, blowers for frost protection, and air cleaner 
performance. 

[Agricultural engineering investigations by the Cornel Station] ({New 
Yorl 1 Cornell Sta Rpt 1936, pp. 73,135). —^The progress results are briefly pre¬ 
sented of investigations on milk-cooling equipment, by H. W. Riley, B. A 
Jennings, and IT J r»rueolaier; milk-house construction and ecpiipment, by 
Jennings, Riley, M. W. Nixon, and Brueckner; and air-conditioning in poultry 
houses, by G O. Hall and E. L. Fairbanks. 

Ground water iu Gila and San Simon Valleys, Graham County, Arizona 
(X7. S. Dept Tnt, 1936, 7\ N. 128150, pp. 2). —^This mimeographed leaflet gives a 
brief account of the ground water resources of these two valleys. 

Improving drain tile resistance to alkali conditions, X>. G. Miltjcr (Agr. 
Engin., 17 (1936), No. 12, pp. 513-515, 5H, ftgit. 3). —This paper is based on re^ 
suits of observations of experimental concrete specimens subjected to artificial 
sulfate solutions iu the laboratory and to the behavior of specimens installed 
under natural fleld-exi)osnre conditions in Minnesota and North Dakota and in 
Medicine Ijiike, S. Dak. The salt content of the lake ordinarily averages about 
5 percent, with an extreme around 12 percent during 1934 and 1035. About 
two-thirds of the salts are magnesium sulfate and one-fourth sodium sulfate. 
For this work over 00,000 2* by 4-in. cement-concrete and cement-mortar cylin¬ 
ders, 4,000 specially made concrc'te draintile, and numc'rous miscellaneous speci¬ 
mens were used. Tlie studies are cooperative bet ween the Minnesota Experi¬ 
ment Si at ion, the IMiimesota Stale Department of Conservalion, and the 
IT. S. D. A. Bureau of Agricultural Engineering. 

It was found that under identical exposure conditions concrete made of a 
highly resistant Portland cement may last 10 liines as long as that made of a 
cement of low resistance'. Rehislanco of concrete is markedly increased by cur¬ 
ing in water vapor at temp(*ratures of from 212* to 350* F., almost to the point 
of immunily for the most favorable temperatures and curing periods. Resist¬ 
ance is not in(*rease<l, liowovor, by raising Ibe curing temperatures until 212® is 
reached, except in connection with certain admixtures. 

Apparently about equal resistance is secured by curing for the time x>oriods 
and temperatures as follows: 212* for 8 days, 230* for 4 days, 260* for 2 dasrs, 
285* for 1 day, 315* for 12 hr., and 350* for 6 hr. 

Calcium chloride used as admixture in concrete cured in water vapor at tem¬ 
peratures between 100* and 165* appreciably increases resistance, but check tests 
are too limited as yet to justify specific recommendations. 

It is pointed out that, regardless of all other factors, care should be observed 
in all particulars to obtain the highest practicable 28-day strength with any 
given cement and any predetermined condition of curing. Strength, although 
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fallible for comparing different concretes, has much value as an index of the 
permeability and sulfate resistance of the products made of the same cement 
and by the same methods of manufacture. This is particularly true where rich 
mixes are used as is the case in the manufacture of high quality draintile. 

Soil defense in the Piedmont, E. M. Rowalt (U. /?. Dept. Agr., Farmers* Bui. 
1767 (1937), pp. IV-\-63, figs. 31).—This deals in a poimlar manner with erosion 
of the soil and measures of defense which have proved .successful in controlling 
erosion in that part of the Piedmont country lying in the States of Virginia, 
Georgia, Alabama, and the Oarolinas. Control measures involve terracing, con¬ 
tour tillage, strip cropping, rotation with close-growing crops, and contour 
furrowing in pastures. 

Cost of terracing with power equipment, D. G. Carter and W. C. Hulburt 
(Agr. Engin., 17 (1936), No. 12, pp. 511, 512, fig. i).—In a brief contribution from 
the Arkansas Experiment Station cost data are reported based upon an analysis 
of 240 terracing jobs in 7 Arkansas counties where 40-hp. Diesel tractors oper¬ 
ating 10-ft blade terracers are in operation. 

Soil improvement associations were organized in each of these counties to 
handle the equipment Work included typical terrace construction, usually 
“seven-cut” or three and one-half rounds of the machine, and built according to 
the usual recommendations for vertical interval, grade, width, and cross section. 
The associations are required to make a uniform charge of $$ per hour to the 
landowner for the use of the equipment and the operating crew. This charge is 
made for the time the tractor is in actual operation, but includes the service 
of surveying the field and laying out the terrace lines. The 240 jobs required 
2,216.35 hr., the acres terraced amounted to 6,670, and the net average cost per 
acre was 99.7 et Prom data on lineal distances the costs are indicated as 83.8 
ct per 100 ft. of terrace. For the jobs analyzed the operating costs amounted 
to $4,312.12, or 64.6 ct per acre, or 21.9 ct. per 100 lineal feet of terrace. The 
hourly operating cost totaled $1.95. 

Thermal expansion of typical American rocks, J. H. Griffith (loira Engin. 
Expt. Sta. Bui. 128 (1936), pp. 36, figs. 21). —^This bulletin reports re.search the 
purpose of which was to determine the coefficients of expansion of typical 
American rocks of the type used for building purposes through the moderate 
ranges of temperature usually encountered in building pra<*tice. Approxi¬ 
mately 100 representative American rocks of varying chemical constitutions 
and diversified geographical locations were included in the study. 

GPhe expansions apiiear to be dependent upon the amounts of free silica in 
the rocks; the rocks having a maximum of free silica exi)and tlie most, and 
those with a maximum of combined silica exiuuid the least. 

There was a lack of conclusive evidence of the presence of iuv(^rsions as 
indicated by Inflections in the thermal expansion curves. Discontinuities in 
slopes of curves for natural silicates appear to arise from several structural 
discontinuities such as minute cracks or slip planes in specimens. The inver¬ 
sions appear to occur through a range of temperatures rather than abruptly at 
the theoretical 220* C. expected. 

An appendix includes thermal expansion curves. 

Strength, absorption, and resistance to weathering of common and face 
brick manufactured in Virginia, J. W. Whittemore and P. S. Dear (Va. 
Engin. Expt. 8ta. Bui. 26 (1936), pp. 32, flgs. 2). —^The purpose of this investiga¬ 
tion was to assemble authoritative information regarding the merits of Vir¬ 
ginia manufactured bricks and their classification according to the latest ten¬ 
tative specification for the American Society of Testing Materials. 

Of the bricks submitted as salable by the manufacturers, 95.5 percent repre¬ 
sent bricks that are hard and well-fired, 95.5 percent represent bricks that are 



1937] 


AGRICULTURAl. E15rGI3<rRERIlsrG 


859 


resistant to weathering, 73.3 percent are suitable for use where exposed to 
severe weathering such as severe frost action, and 17.7 percent additional are 
suitable where exposed to ordinary weathering conditions. On the basis of 
strength alone, all of the bricks submitted pass the minimum requirements of 
the A. S. T. M. specifications. 

The influence of the character of the petroleum on the initial toxicity to 
wood destroying fungi of creosote-petroleum mixtures, H. Schmitz {Amer. 
Wood-Preservers^ Assoc. P/or., S2 (f93d), pp. H5-166, ligs. 9). —Studies conducted 
at the Minnesota Experiment Station are reported. 

The initial toxicity of creosote-petroleum mixtures appears to be influenced 
not only by the initial toxicity of creosotes entering such mixtures but also 
by the character of the petroleum in the mixture. Mixtures of petroleums of 
high specific gravity appear to be less toxic than mixtures of petroleum of 
lower specific gravity. Before this relationship can be accepted as established 
it will be necessary to make a more extended study of the subject. 

Public Roads [January and February 1937], (17. 8. Dept. Agr., Public 
Roads, Pit {mi). Nos. 11, pp. [2]+2^P-2S0-|-[2], figs. 19; 12, pp. 

[2], figs. 27).—^These numbers of this periodical contain data on the status of 
various highway projet*tjs as of December 31, 1936, and January 31, 1987. No. 
11 also contains an article entitled Experimental Bituminous Treatment of 
Sandy-Soil Roads, by P. F. (Jritz and H. L. Sligh (pp. 240-278), and No. 12 an 
article entitled Weed Control and Eradication on Roadsides, by O. K. Normann 
(pp. 281-300). 

Alcohol and alcohol-gasoline blends as fuels for automobile engines.— 
VI, Studies on the use of alcohol-gasoline mixtures as fuels for a high 
compression eight-cylinder automobile engine, A. L. Tisodouo and E. K. 
Ongsansoy {Philippine Agr., 25 {10S6), No. 6, pp. ^19-^92, figs. 11). —^This is the 
sixth contribution on the subject from the University of the Philippines 
(B. S. R., 75, p. 405). 

Studies were made to comi)are the i>crformance curves of gasoline with those 
of alcohol-gasoline mixtures as fuels in an eight-cylinder automobile engine 
using high-compression heads. Two sets of cylinder heads were used, one set 
giving a compression ratio of 6.3 and the other a compression ratio of 7.5. 

Using ordinary gasoline this engine when tested on the bench at a com¬ 
pression ratio of 7.5 could not develop more than one-half of the maximum 
power that could be developed at a comiiression ratio of 6.3. With four i)as- 
sengors as a carload and at a spct»d of from 20 to 35 miles per hour, higher 
mileage* (*ould be obtained with the use of high-compression heads than with 
low-compression heads. Detonation was very much in evidence when accelerat¬ 
ing, when rounding curves, and when climbmg hills. Unsteadiness in oiieration 
and loss of power were obscrvt*d at siH*eds greater than 35 miles per hour. 

When using a mixture of 90 percent gasoline and 10 p(.*rcent dehydrated alco¬ 
hol, detonation was so heavy at full load Uiat it was not possible to obtain con¬ 
stant operation for over 10 sec. at any of the desired speeds. At three-fourths 
load using this mixture and at full load using a mixture of 80 percent gasoline 
and 20 percent dehydrated alcohol detonation was evident, though the engine 
could maintain constant load at the desired speed for about 30 min. No detona¬ 
tion was heard in any other tests. 

The specific fuel consumption and the mileage obtained with mixtures con¬ 
taining from 40 to 60 percent alcohol when using high-compression heads were 
nearly the same as those obtained with gasoline when using lower-compression 
heads. The mileage obtained with the mixtures containing from 10 to 40 per¬ 
cent alcohol was greater than those with gasoline. The mileage gradually de¬ 
creased as the percentage of alcohol increased from 10 to 40 percent The 
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decrease in mileage was from about 1.8 to 4.5 percent per every 10 percent of 
alcohol added in the mixture with fuels coutaiuing from 40 to 93 percent alcohol. 

The maximum power developed at tlic highest speed on full load with high- 
compression ratio when using the mixtures was more tlitui 10 p('r(*eut greater 
than the maximum power that could be develop(Ml at the saiu<' load with gaso¬ 
line when using a compression of 6.3. 

Tractor engine lubrication under low temperature conditions, E. A. 
Habdy (Agt\ Mngin,, I't (1936), No. 11, pp. 465, 466, 4'^0, fig. J). —The results of 
experiments and observations of tractor engine lubrication under tlie low 
temperature conditions prevailing in western Canada daring the winter are 
briefly presented as a contribution from Uie University of Saskatchewan. 

It has been found that the tractor engine must be given special consideration 
if adequate lubrication is to be had. The engine mast he warmed up quickly 
and maintained at a reasonably high operating temperature. The oil must be 
clean and of a grade which will flow freely in forming a mist to lubricate the 
working parts of the engine. The use of top lubrication or oil in the gasoline 
to protect the piston rings and cylinders during the warming-up period is im¬ 
perative. Finally the engine must be in good mechanical condition and pro¬ 
tected from the extreme cold when operated in zero or subzero weather. 

Nebraska tractor tests, 1920—1936 (Nebraska 8ta. Bui. 304 (1637), pp. 38, 
fig. 1). —^This summarizes the results of 87 tractor tests and includes data on all 
tractors reported on the market on January 1,1037 (B. 8. E., 74, p. 706). 

Farm dectrifllcation statistics, September 30, 1936 (0. R. E. A. News 
Letter [ChicagoL No. 14, (1936), pp. 2,3). —^Tabular data are presented showing, 
among other things, the farms in the United States having electric service on 
December 31,1935, and on September 30, 1936. 

New developments in fertilizer placement research, G. A. Cijmings (Agr. 
Engin., 17 (1936), No. 11, pp. 461-464- figs. 2). —In this brief contribution from 
the U. S. D. A. Bureau of Agricultural Engineering, the progress results are 
briefly summarized of the fertilizer placement phase of Ihe work of the 
National Joint Committee on Fertilizer Application. 

The results of the 1933 experiments in general indicate Uiat fertilizer is of 
the greatest boneflt to the crop when applied in a band at each side of the row. 
A placement approximately 2 in. to the side of the seed or plant and about 3 
in. below the surface of the ground was the superior treat miaiL hi moat cases. 
The most effective location of the fertilizer hand at tlic side of tlie row differed 
somewhat with the crop, soil, and weather ('uiidltioiis, and the amount of 
fertilizer. Fertilizer placed directly under the seed or plant, either in a band 
or mixed with the soil, in most cases caused early injurious i^fftsds wliieli 
were reflected in the yields. Fertilizer applied broadcast in a limiled number 
of experiments was in all instances decidedly inferior to comparable place¬ 
ments at the side of the row. 

The results of experiments with narrow row crops are also presented, and 
information is given on the development of equipment for advantageous iflaco- 
ment of fertilizer. 

BCarvesting with combines, W. M. Hxjbst and W. It. Humphries (XJ. 8. Depl. 
Agr., Farmer^ Bui. 1761 (1936), pp. [2]+37, figs. 13). —^I*ructical information is 
given on the development of the combine, the function of its various parts, its 
attachments, operation, and care. Information also is given on crop character¬ 
istics as they r^te to combining problems. 

New devdiopments in sugar* beet machinery, B. M. Mervine and S. W. 
McBibney (Agr. Engin., 17 (1936), No. 11, pp. 467-470, figs. 3).—Recent develop¬ 
ments in sugar beet machinery resulting from cooperative studios conducted by 
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the U. S. D. A. Bureau of Agricultural Enginooring and the Slate agricultural 
experiment stations in the sugar beet growing Stales are briefly summarized. 

A new buhr type feed mill, F. W. Duffee {O. R. U. A. New'S Letter [CUir 
cayol^ No, H (i9J0‘), pp. 24-26, fig, 1 ),—In a brief contribution from the Wiscon¬ 
sin Experiment Station a C-in. buhr mill with the jnaiu part of the mill a one- 
piece casting, giving rigidity and simple construction, is descrioed as developed 
at the station. Service tests have indicated that a lialf-liour's grinding a day 
with a 2-hp. motor will take care of the grinding for 20 c'ows. The mill grinds 
slowly but very cheaply, and can be operated witli a motor varying in size 
from 0.75 to 3 hp. Tabular data on its operation aie briefly presented. 

Energy consumption of large churns, J. B. ItoDGBiis (jigr, Engin,, 17 (1036), 
No, 12, pp, 516, 517, fig, 1 ),—^Data on the electric power requirements of creamery 
equipment are reported by the Idaho Experiment Station. 

Orchard blowers for frost protection, B. D. Moses (0. R, E, A, News Letter 
[Chicagoh, No. I 4 (1036), pp. 0, 10, fig, 1 ),—The results of service experiments 
on the use of blowers for the protection of orchards againsr frost are briefly 
reported m a contribution from the California Experiment Station. 

Cora drying investigations of the Oregon Experiment Station, F. E. Pmci!] 
and I. Beanton (C, R, E. A. News Letter IChicagoL No, 14 (1036), pp. 7-0, 
figs. 4 )*—^Experiments briefly described on the dehydration of ear edru proved 
that the problem is a simple one of forcing heated air through kilns of car corn 
of a depth of from 2 to 3 ft For drying corn lo be used for feeding it was 
found that the maximum temperature of the air from the furnace may be 
175** P. 

Satisfactory drying of ear corn was ae<*ompUslicd by using from 75 to HX) 
cu. ft. of air per minute i)er square foot of kiln area. It was found ixjssible 
to recirculate from 50 to 75 percent of tlie air in the drying system, saving 
from 45 to 00 percent of the fuel required with no d(‘crease in the speed of 
drying. 

The drier developed for the experiments was a vertical column, coutinuons 
process drier. Heated air was forced tlirongh two moving vortical columns of 
corn from a duct between the two columns. ^J'ho drier was so designed that 
the thickness of Uie corn column through which the heated air was passed 
<*ould be changtxl lo determine the column thickness tiiat would give best 
results. 

Incri^asiug the drier temperature increased the output of the drier per unit 
area of column space. For that reason it is desirabh^ to operate at as high a 
temperature as possible without injury to the <*orn. yiieUed t*orii was dried in 
less than 1 hr. in ihe continuous process drier at 175®. In drying corn at tem¬ 
peratures of from 120® to 180® it is advisable lo rccir(*ulale a considerable 
portion of (he air in tlio drying system. 

The Wisconsin seed corn drier, P. W. DaFFi-as (0, R. E. A. News Letter IChi- 
eagol. No. I 4 (1036), pp. 5-7, figs. 2 ).—In a brief contribution from the Wiscon¬ 
sin Experiment Station the bin method of drying seed corn developed by the 
station is described and illustrated, it being pointed out that this method is 
practical only for use by those who make a business of producing seed corn. 

The equipment necessary is a furnace, a multivaiic blower, a scries of bins, 
necessary power, and a suitable building. The furnace heats the air to around 
100® P. The fan blows the air through the bins filled with corn. 

The most satisfactory arrangement of bins has been found lo be two rows 
of bins with an alloy 3 ft. wide between them. This alley receives the heated 
air from the fan and connects with the top and bottom of each bin. In this 
way ihe heatt'd air can be convoyed to any bin as desired, and by means of 
dampers the direction of the air in any bin can be controlled. 
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Seventy-five percent of the air which passes through the com is brought 
back to the fan or furnace for recirculating. This cuts the fuel bill up to 
50 percent. The heated air is forced tlirough the corn at a rate that does not 
allow it to make full use of its drying capacity. 

A false slatted bottom made out of 1- by 4-in. lumber placed edgewise and 
about 1 in. apart is placed in each bin about 1 ft. above the floor. This sup¬ 
ports the corn and permits the air to flow underneath. Bach bin has two 
dampers, one at the top and one at the bottom, connecting with the alley, and 
these are open when corn is being dried. On the outside is a door used for 
loading and unloading the corn. 

Chili pepper dehydrator, L. E. Holmes (C. jB. B. A. News Letter \ChicaffoL 
No. U {1936), pp. 20-22, figs, d).—This equipment as develoi)ed in southern 
California is described and illustrated, with some results of service tests. 

Electric pig brooders, J. R. Tavernetti (C. R. E. A, News Letter iCJiicago), 
No. H {1936), pp. 10, 11, figs. Jjf ).—^In a brief contribution from the California 
Experiment Station experiments with electric i>ig brooders are reported. 

Two of the brooders were of the radiant or light type, and two were of the 
underheat type. The light types consisted of 150-w bulbs in 12-in. white enam¬ 
eled reflectors placed over a hole in th<^ lop of a triangular-shaped hover 12 
in. high and 3.5 ft. on the sides. The uiiderhoat type consisted of the same 
size and shai)e of hover containing an enclosed galvanized iron box 2 ft. square 
and 2 in. deep, in which were mounted opcm heating coils having a connected 
load of 100 w. The brooders were placed in a corner of the regular farrowing 
pens from which the guard rails had been removed. A total of 10 sows far- 
rowetl in the pens containing the brooders—-5 in the two with the light type and 
5 in tlie two with the uuderheat tyi)e. 

No difference was observed with the two different types of brooders, but 88w6 
percent of pigs farrowed in 1936 were raised to 10 days of age with brooders 
while only 81.7 per(*cnt were raised without brooders. 

Air conditioned poultry brooder houses, J. E. Nicholas and E. W. Callbn- 
BACH {Agr, Etigin., Tt {1936), No. 12, pp. 516-521, figs. 6). —Studies conducted at 
the Pennsylvania Exi)eriment Station are reported which showed that insula¬ 
tion plays an integral part in maintaining desired temxieratiires and humidities. 
Pour standard 12- by lO-ft Penn Stale brooder houses were used, referred to 
as houses 19, 20, 21, and 22. Curtain and window openings were eliminated. 
Double doors were used, outside doors being the original standard 3- by 6.5-ft. 
batten doors. The 6-iu. celling spaces and the 4-in. wall spaces in houses 10 
and 20 were filled with insulating material (mineral wool for house 19 and 
processed vermicuUte for house 20), held in place by %-in. wallboard. The 
inside doors were constructed with 4 in. of the respective insulation held in 
place by the waUboard. In houses 21 and 22, the walls, ceilings, and inside 
doors were lined with two thicknesses of 1-in. Celotex. The floors in all houses 
were covered with 2 in. of planer shavings. 

Two of the brooder houses were operated as “hot” pens, the other two 
being “cold.” In the former, the temperature to be maintained was 76® F., 
taken 2 in. above the floor at a point 28 in. from the edge of the brooder. The 
allowed temperature variation was to be approximately ±2.5®. The two cold 
houses were to be maintained as near to 35® as the AyiaHTig outside weather 
conditions would allow. 

All equipment was operated electrically. The houses were provided with 
sufficient insulation and heat to permit six air changes per hour and maintain 
a 75® temperature differential in zero weather. Two electric heaters equipped 
with fans, having a heating capacity of 1,320 w each, were used in the hot 
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houses. One heater was placed in each cold house and set to operate when the 
house temperature dropped below 35®. 

In the two experimental series, 125 sexed chicks were used in each house. 
The houses and equipment as described were used for tlie first series from 
November 27, 1030, to February 20, 1936, houses 19 and 22 being hot and 20 
and 21 cold. In the second series from February 26 to May 20, 1936, houses 
19 and 20 were hot, while 21 and 22 were cold. 

It was impossible to hold the brooder houses at a temperature of 3.5® 
without refrigeration, even in winter brooding. There was a wide difference 
in relative humidity between the cold and hot houses when moisture was not 
supplied in the latter in the first series. The difference in relative humidities 
in the cold houses 19 and 20 without additional moisture was but 1 percent. In 
the hot houses 21 and 22, with additional moisture in the second series, the 
difference was 5 percent. This is probably due in part to the variation in the 
number of air changes in the respective houses. 

Farm and commnnity refrigeration, F. L. Cabpenteb and M. Ttjckeb (Tenn. 
Engin. Expt 8ta, Bui. 12 {1936), pp. 63, tigs. 20). —^This bulletin discusses in 
popular language the value, uses, designs, costs, and economical operation of 
refrigeration and refrigeration equipment for farms and rural communities. 

AaMCTILTTmAL ECOMOMICS 

[Investigations in agricultural economics by the California Station, 
1934-36] (California 8ta. [Bien.] Bpt. 1935-36, pp. llesults of 

investigations not previously noted are reiK)rted for studies of the Graven- 
stein apple situation and the cost of producing honey. 

[Investigations in agricultural economics and farm management by the 
CorneU Station, 1935-36] (iNew York) Cornell 8ta. Rpt. 1936, pp. 63-68).— 
Brief reports of results f<uind in studies not previously noted are reported 
as follows: Costs and returns on 03 N(‘W York farms, 1934, and prices and 
yields of apple varieties, both by P. S. Williamson; 1035-36 farm management 
studies on 100 vineyard farms each in Schuyler and Yates Counties, by B. G. 
Misner; factors affecting United States imi)orls of butter, variability in retail, 
wholesale, and farm prices of milk, retail and wholesale prices of butter and 
evaporated milk, farm prices of butterfat, etc., in the periods 1022-29 and 
1930-35, and the spread between farm and retail prices of milk, 1022-35, all 
by L. Spencer; costs and methods of operation of commercial trucks in trans¬ 
porting fruits and vegetables to market in nine States, by M. P. Rasmussen, 
N. Fogelberg, and IT. W. Mimiford, Jr. (U. S. Farm ('redit Administration); the 
public markets situation in soutli-<‘entral New York, by A. T. M. Lee and 
Rasmussen; land utilization and (Classification in six counties, by T. E. La Mont; 
coats of store credit, by O. H. Maughan; and sources and costs of farm credit, 
by G. W. Hedlund. 

[Investigations in agricultural economics by the University College of 
Wales] (In 8 urveg of the work of the agricultural departments, Universitg Col¬ 
lege of Wales, Aberystwyth. [AberystwyW: Univ. Col. Wales, 1936, pp. 61-77).— 
The work in agricultural economics at the college is briefly described, and 
some results are given of investigations of agricultural progress in Wales, 
population, sources of labor and use of supplies, costs of production of milk, 
farm earnings, and incomes of farm families. 

Graphic summary of the agricultural situation, with some related gen¬ 
eral economic factors (Tennessee 8ta., Agr. Econ. and Rural 8oaiaL DepU Rpt. 
21 (1936), pp. JV+S6, figs. S3).—In part 1, The Agricultural Depression, graphs 
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present data as to the national and agricultural income, per capita production of 
major industries, prices received and paid by farmers, farm mortgage indebted¬ 
ness and interest, farm prices and freight rates in the United States, foreign 
production of agricultural products and other industries, demands for feeds for 
work stock, etc. Part 2 discusses Some General Economic Factors Affecting 
the Agricultural Situation. 

Agricultural outlook for Illinois, 1937 (Illinois 8ta. Giro. iSi (1936), pp. 
32, figs. IS).—“The Illinois agricultural outlook for 1937 is intended to supply 
information which will enable farmers to plan more intelligently their farming 
and marketing operations for the coming year. The information given is 
based on present available knowledge concerning State, national, and world¬ 
wide agricultural and economic conditions—^the present and probable future 
supplies of farm products and the present and probable demand for these 
products and of the commodities farm people buy.” 

Drainage and irrigation, soil, economic, and social conditions, Delta area, 
Utah.—-Div. 3, Economic conditions, W. P. Thomas and G. T. Blanch (Utah 
8 ta. Bui. 273 (1936), pp. 50, figs. 7).—This bulletin, the third of the series pre¬ 
viously noted (E. S. R., 73, p. 58G), deals with the economic conditions of the 
area. It analyzes and discusses the ability of the farmers to pay taxes, farm 
indebtedness, and farm expenses, and makes recommendations for farm busi¬ 
ness reorganizations. Analysis is made of the farm business in the area, 
using 85 farm reports for the 1920 crop yoiir, 92 for 1930, and 111 for 1931. 

During the 3 yr. studied the average farm investment of tlie farms sur¬ 
veyed was $7,804, indebtedncbs .$3,357, yearly receipts $1,461, cash operating 
expenses $1,304 exclusive of $106 for livestock imrehases, and labor income— 
$709. 

The major steps recommended in reorganization of the agriculture of the 
area are “(1) taking from cultivation all large areas of land that normally do 
not produce suflSciently to pay the costs of cultivation; (2) transfer of irriga¬ 
tion water from the less productive soils to the better soils of the area; (3) 
establishment of larger farm units; (4) livestock production as the major 
enterprise of the area; [and] (5) capacity of the laud to produce should be 
the basis for the reorganization program for the area.” 

A socio-economic atlas of Oklahoma, M. F. BxTEiin.L (OUalxoma 8fa, Misc. 
Paper, 1936, pp. VI+124, flffs. 7(iS). —^Tncluded are maps and cluirhs showing 
county boundarios, cities, post offices, physiographic regions, soil types, cli¬ 
matological data, number of farms, use of land, crop data, values of farm land, 
buildings, and machinery, numbers or amounts of livestock and livestock 
products, tenure of farm lands, typo of farming area, mineral re«oiirces, public 
utilities, transportation facilities, distribution of industrial plants, poiuila- 
tion, illiteracy, banking, county bonded indebtedness, and other similar data. 

Farm tenure in Iowa.—^T, Tenancy problems and their relation to agricul¬ 
tural conservation, R. Schickele and C. A. Norman (Icnoa 8ia. Bui. 35Ji 
(1937), pp. 161--184, figs. 12). —^This bulletin summarizes the discussion with 28 
County Agricultural Conservation Committees of the amounts and causes of 
mobility of tenants, instability of ownership and insecurity of tenants, typos 
of leases, and the provisions as to length, compensation for unexhausted im¬ 
provements, minor repairs, rent adjustments, landlord’s lien, use of land, etc., 
and improvements in the leasing practices. The study was made in coopera¬ 
tion with the U. S. D. A. Bureau of Agricultural Economics, the Agricultural 
Adjustment Administration, and the Resettlement Administration. 

Migratory labor in California (San Francisco: State Relief Admin. Calif., 
1936, pp. 192+224, [pis. 8, figs. 10]). —^This study, prepared under the direction 
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of A. Ilolzsschuh, includes a history of migratory labor in California, by F. 
Safier; the findings in a study of 775 agricultural workers on relief in Cali¬ 
fornia, by G. E. Kimble and R. Wilson; and case studies of four migrating 
families, by E. Edwards, H. White, and W. J. Plunkert. 

Brought refugee and labor migration to California (U. Sf. Dept, Labor, 
Bur, Labor Statis., Mo, Labor Rev,, (1936), No, 2, pp, 312-318; J/S (1936), 
No, 6, pp. 1355-1363). —In No. 2, by l\ S. Taylor and T. Vasey, tables show by 
months, June KWDecember 15, 1035, and by State of origin the numbers of 
migrants “in need of manual employment” entering California, the number en¬ 
tering California in automobiles, the major race groups entering from selected 
States, and the number of Mexican migrants. Of the 53,374 migrants, 80.5 
percent were white and C.3 Mexican and 19.1 percent were returning 
Californians. 

No. 6, by E. J. Rowell, cover.s the year ended June 15, 1936. 

References on the Great Lakes-Saint Lawrence waterway project, E. E. 
Edwards and E. J. Lowe (U. S. Dept. Agr., Library, BibUog. Contrib. 30 (1936), 
PP- [^] + 185) .—^This mimeographed annotated bibliography includes 5 references 
to bibliographies, 30 general background references, 43 references to the docu¬ 
ments of Canada and its provinces and the United States and States, 650 refer¬ 
ences to books, pamijhlets, and articles, and 211 references on the Georgian Bay, 
Sault Ste. Marie, and Welland Canals and lake level i)ro])lems. 

Characteristics and costs of county government in Arkansas, C. O. Bran- 
nan (Ar7r«a,9rt.9 8 la, Dvl. 338 (1031), pp. 91, figs. 3). —“The chief inirpose of this 
study has been to determine the costs and bases of snpi>orl of county govern¬ 
ment in relation to operating divisions and their fmiclions, and to indicate, 
wherever i)ossiblc, changes that might be made either for reduction in cost 
or improvement in services. Tlie methods used have included the colle<‘tion 
of information from official sources on revenues, operations, and expenditures, 
and the arrangement of such information to reveal, i)rimarily, essential facts 
pertaining to administrative costs.” The period used is the budget years of 
1931 and 1932. 

The duties of administrative offices and the fee system of payment of officers 
arc described. Analysis is made of the budgets and costs, and the variations 
between counties and the possibilities of reducing costs are discussed. 

The total average (1931 and 1932) cost of county government was $7,667,0»36, 
of which 30,6 percent (»$1.27 i)er capita) was expended for constitutional offices, 
30.7 percent for general coiinly exiHiuses, including bonds, and 38.7 i)ercent for 
county roads. Of the general costs, 33 ct. per capita went for court costs 
other than administrative office fees, 21 ct. for i)aui)er and other charity, 21 
ct. for county bonds, 4 ct. for agricultural and home economics extension work, 
3 cl. for health service, and 45 ct was xinspecified, 

“It is evident that many of the costs of county government are too high in 
terms of the actiial services performed, mainly because of the arbitrary 
number of officers provided in the constitution, the fee method of compensa¬ 
tion prescribed by the general assembly, and the lack of privilege on the part 
of the county to manage either expenditures or personnel. ... If worth-while 
county governmental reform is ever to be realized, it will be necessary to 
amend the constitution. The least that a constitutional amendment, for this 
purpose, should provide at the option of the county are the following: (1) 
Consolidation of county offices and rearrangement of the duties between officers, 
(2) management of the fiscal and personnel affairs of the county, (3) sub¬ 
stitution of appointive for certain elective officers, particularly the tax assessor, 
and (4) an ^ective board of managers, not to exceed 15 members per county, 
135977--37 - ^9 
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to take the place of the present quorum court, to have official charge of all 
county business, including administrative offices, special services, and the 
county road system.” 

Keorgauization of local government in New York State (N. V'. State Gomn. 
Bev. Tax Law^ Ttpt., 6 (JOSS), pp. 60S, pi. J, figs. This sixth report of the 
New York Slate Gommis-sioii for the Revision of the Tax Laws includes chapters 
on reorganization and the transfer of functions, the present legal fi*aniework 
of local government, highway construction and mainteuanco, public liealtli and 
welfare, the control of crime, county clerk and the register, the assessment 
of property and collection of taxes, the cost of local government in New york, 
local controls over expenditures, State aid in New York, the personnel problem 
in Now York State’s local governments, municipal credit in Now York State, the 
fee system of compensation, the village as a special problem, the attitude (*f 
county officials toward the reorganization of local government, efficiency and 
economy through the establishment of cooperative services, and new problems 
of local governni(‘iit, and the conclusions reached by the commission and its 
recommendations to the legislature. 

Some economic problems of cotton gins in Oklahoma, R. A. BAiiiJN(>i n 
and R. C. Soxman {Oklahoma SI a. Bui. 231 (1036), pp. 76, figs. 5 ).—“The pur¬ 
pose of this study is to examine thoroughly the operation of cotton gins as a 
public service business under the supervision of the Stale (''oiporalion Com¬ 
mission of Oklahoma. The available records of the commission, particularly 
with respect to the number, size, and location of gins, the volume of giuniiigs, 
the operating revenues, expenses, and profits of the industry in relation (o the 
variable factors peculiar to the business have been analyzed in order to show 
the importance, or lack of importance, of various factors in determining flie 
financial success of cotton gins.” The legal regulations regarding gins, the 
establishment of ginning rates by the Corporation Commission of Oklahoma, 
the importance of snapping cotton and its influence on the fliiancial structure 
of gins, and the cotton buying activities of ginners are also discussed. 

The number of gins decreased with some fluctuations from 5GS in 1920-27 to 
880 in 19o2-83 in the eastern part of the State and increased from 831 to 3t)l 
in the western part of the State. During the period from 102t)-30 to 1932-38 
the average book value per gin was $15,112 in the eastern part and $23>,7()7 in 
the western iiart of the State. The average number of bales rcH'eived i>er gin 
was 880 and 1,472, and the average number of saws per plant 814 and 875, 
respectively, in the two areas. Of the gins, 52.2 ix'rcent in tlie (^astern pari 
of the State and 51,3 percent in the western part were owned by coriiorations. 
Of all plants, 10.0 percent were operated by partnerships, 10.5 l»y individuals, 
and 11.6 percent by cooperative associations, 95.7 percent of the cooperalive 
associations being in the western part of the State. 

Operating rovouues per plant in the western part of the Slate were mon* 
than double those in the easteni part, but the net income per plant was several 
times larger in the western part. Reduction of ginning rates during the 4-yr. 
period reduced revenues per bale 29,6 percent in the eastern part and 22.2 per¬ 
cent in the western part of the State, but the decreases were more than offset 
by decreased expenses per bale of 37.1 and 28.4 percent, respectively, in the 
two areas. Since 1930-31 the net income per bale has decreased in the eastern 
part and increased in the western part of the State. The expense of ginning 
declined rather consistently as the number of bales ginned increased. From 
1929-30 to 1932-33, 719 gins (22.1 percent of the total number 1, of which 78.7 
percent were in the eastern part of the State, were operated at a loss. Tiie 
gins showing a loss ginned on an average 490 bales as compared with 1,361 
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bales in the plants showing a profit. When analyzed on the basis of number 
of bales to gin there was little if any significant difference in tlie profits pci 
bale in gins under difl’erent types of ownership nor in the relation of number 
of days gins were operated to expenses and income per bale. 

Snapped cotton made up 525 percent of tlie coll on ginned during tlic 4 yr., 
fiJr.5 percent of the gins receiving 20 percent or lets of their unginned cotton 
as snapped cotton being in the eastern part of the State. The larger propoj*lion 
of snapped cotton increased the profits per bale in the western gins. Of the 
total ginnings, 03.5 percent were purchased by the ginners, of which amount 
31.5 percent was purchased in seed (principally in the eastern part of the 
State), and 68.5 percent as lint. 

Bates for ginning and wrapping American cotton, and related data, 
seasons 1928-29 to 1935-36, J. W. Weight and W. B. Lanham (U. S. 
Dept. Affi\ Bur. Af;r. JBcon., 1037, pp. 35, figs. 4) .-—Tables and charts are included 
and discussed showing among other data the capacity of gins, volume ot 
ginnings, systems of assessing charges used, and estimated average charges 
under each system. A table of rate con\erion formulas is given. 

Average charges for ginning and wrapping upland cotton declined from 
$5.96 per 500-lb. bale in 1928-29 to $4.12 in 1931-32, then rose to $5.01 in 
1934r-35 and 1935-30. The charges ior American-Egjptian (ollon decreased 
from $17.21 in 1928-29 and 1929-50 to $11.06 in 1931-32, then increased to 
$12.72 in 1935-36. The quantity of seed cotton required for a standard hale 
in the different sections of the Cotton Belt varied considerably. The a\erages 
in 1934-35 were hand-picked cotton 1,423 lb., snapped cotton 1,972, bollies 2,242, 
and sledded cotton 2,589 lb. Of the cotton gins, approximately ono-lialf were 
owned by iudhiduals and ouc-fourth each b> partiioiships and coriJoiMtions. 

The distribution of American raw cotton, season 1932-33, J. W. Weight 
and J. H. McLxjbe (U. S. Dept Agr., Bur. Agr. Econ., 1937, pp. 121, figs. S^).—■ 
Tables, charts, and maps are included and discussed showing the primary dis¬ 
tribution from producing regions, the world distribution of American raw cot¬ 
ton, supply areas of domestic consuming centers, areas of supply and distribu¬ 
tion for ports and interior markets, modes of Iransporlation, types of bales, 
and seasonal movements of cotton. 

Approximately 42 i)ercont of the cotton in 1932-33 went to domestic con¬ 
suming centers, I ho remainder being oxiiortcd. Of the domestic <listribution, 
approximately 83 percent went lo mill centers in cotlon-producing Slates. The 
exports were principally to Germany, Japan, Great Britain, France, and Italy. 
Of the domestic distribution, about 72 percent was shipped by rail, 21 percent 
by trucks, and 7 percent by water or combined rail and water. Of the cotton 
received at southern ports, 72 percent was transported by rail, 22 ]>ercent by 
trucks, and 6 percent by inland waterways. Of such cotton, approximately 38 
percent was shipped in uncompressed square bales, 58 percent in compressed 
square bales, and 4 percent in round bales. Seventy percent of the cotton was 
shipped during the months from September lo January, inclusive. 

Trends in the Canadian tobacco industry, 1920—1934, T, G. Majob (Can¬ 
ada Dept Agr. Pul). 487 (1936), pp. 32).—-The areas in production, development 
of the leaf production industry, prices, costs of production, the domestic market, 
and export trade are discussed. The conditions in other producing countries 
are also described briefiy. 

World wheat survey and outlook [January, May, and September, 1936], 
M. K. Bennett, H. 0. Faenswobth, and H. Working (Wheat Studies, Food Bes. 
Inst [Stanford Univ.), 12 (1936), Nos. 5, pp. m+m-220, figs. 8; 9, pp. [2] + 
313-338, figs. 5; IS (1936), No. 1, pp. [2]+Sf, figs. 7).—Data as for these three 
dates are reported in the respective numbers. 
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World wheat ntilization. since 1885—86, M. K. BsiNNEri (Wheat Studies, 
Food Bes. Inst, IStanford Tn/r.], 12 (1936), Fo. 10, pp. [2\-\-339-W, fiys. 13).— 
This study repressonts a pioneer attempt to survey develoimieiitb in the utiliza¬ 
tion of wheat, as distinguished from production or supplies of wheat, in a 
specially defined “world” during the past 50 yr. The course of world wheat 
utilization rellects broadly measurable changes in population and in per capita 
utilization. For each of 13 post-war >ears it is possible to estimate roughly, 
for most of the 40 countries included, total and per capita amounts of wheat 
used annually for food, feed, and seed. The prospects for exi)ansion of world 
food consumption of wheat are more limited than they have boon considered 
heretofore. 

Variability of cropping systems and yields witliin the eastern meat pro¬ 
ducing area of Iowa, W. W. Wilcox and N. V. Strand (Ames: Iowa State 
Planviny Bd., 1936, pp. [2]-{-30, figs. 9), —^Eight townships each were selected 
on a basis of soil surveys as representative of the most, intermediale, and least 
producthe soils. Tables show for each group the percentages of soils in each 
soil productivity class; size of farms; tenure in each size group; percentage 
of land in com, hay, and small grains; and farms having specific yields of corn 
and oats on owned and rented farms in each size group. 

Soil abuse in the area is due more to failure to grow suificient soil-conserving 
crops than to overcropping to corn. Nearly 50 percent of the farmers on the 
more productive soils are failing to meet recommendations as minimum acreages 
of soil-conserving crops. Tenants till a larger proportion of their farms than 
owners. Tenants* systems of farming tended to be more exploitive on the 
least productive lands, and they offend to a greater degree in not growing 
sufiicient soil-conserving crops. Average yields of corn and oats on owner farms 
w’ere slightly hiaher than on tenant farms. There was no significant difference 
as between soil groups. The percentage of farms of less than 140 acres was 
highest on the least productive soils, and a higher proportion of sinall farms 
was operated by owners. 

A farm management study of small farms in two areas of Ihiei*to Rico.— 
T, Carolina-Trujillo Alto; IT, Isabela, J. E. McCord, S. L. Dp:scartes, and R. 
Ht’yice (Puerto Rico Col. Sta. Bid. 43 (1936), pp. 6h, figs. ,5).—This bulletin pre¬ 
sents the results of a study of records obtained by personal visits to 13S 
farms in the Carolina-Trujillo Alto area and 09 farms in the Isabela area. 
Analysis is made of the farm organization and factors affecting labor income in 
each area. 

The factors having the greatest apparent effect on labor income were gross 
receipts, total and per cuerda (0.07 acre), cash labor costs per <*uer(la in crops, 
percentage of total value of products sold, and crop index. 

“On the individual farms, as the number of the more important of Dies*' 
factors increased above average the higher were the labor incomes. Those 
fanners who had the best organized business enterprises had returns for their 
own labor from S to 10 times greater than the average. Basically, the standard 
of living on small farms depends upon the amount of good land, cash crops 
of high value per acre, yields higher than the average of the community, and 
full utilization of land and labor to provide cash income and family living 
from the farm.” 

An economic survey of the commercial broiler industry, W. D. Trrmoiilen, 
J. W. Kinghorne, E. L. Warren, and J. H. Radabaugh (17. B. Dept Agr„ Agr. 
Adjust Admin,, 1936, pp. y-|-54, figs, 9), —^Included is factual information re¬ 
garding the physical set-up of the industry, production, marketing, and costs 
of production. An intensive study was made of the industry in the Delawaro- 
Maryland-Virglnia Peninsula (approximately 66 percent of the commercial 
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production of the United States is in this area), through questionnaires, county 
meetings, and personal contacts. Data of the Maryland Experiment Station 
on costs of production previously noted (E. S. R., 75, p. 412) were used. The 
industry in the United States and in the area studied is described. The data 
are analyzed and discussed under the headings of broiler chicks, credit, produc¬ 
tion costs, local marketing, terminal marketing, prices, and consumption. 

[Truck crop growing, grading, and packing in Hawaii], H. H. Wakneb, 
R. II. Gast, and H. B. Cady {Hawaii Sta. Rpt. 1936, pp. €6-68 ),—^The compara¬ 
tive prices of graded and standard packed and ungraded tomatoes are given, 
and a table showing the areas in truck crops and fruits and nuts and number 
of growers as of June 1936 is included. 

Soybean costs and production practices, R. 0. Ross {Illinois 8ta. Bui, 428 
{1936), pp, 341-388, figs, 4 )-—^This bulletin is based on detailed cost records 
covering the period 192S-34 on farms in Champaign and Piatt Counties and 
enterprise cost records in 1928 and 1929 from 226 farms in 10 central counties 
and 2 other counties. Analysis is made of the r^ations to yield of amounts of 
labor and power, cultivation, width and time of planting, and variety; inocula¬ 
tion and seed costs; costs of production and of harvesting by different methods; 
time of and losses in harvesting; \alue of straw: and methods of disposing 
of beans to costs of production. The income and profit from soybeans and 
their place on central Illinois farms are discussed. 

Total acre costs of production in 1934 were $17.95 for beans harvested with 
binder and thresher, $14.89 with combine, and $1630 for hay. Preharvest 
costs declined markedly from 1928 to 1934 due largely to reductions in the price 
of seed and rates for labor and power. Harvesting with combines required 
less than one-third as much man labor and less than one-sixth as much horse 
work as with binder and thresher. Grain yields increased about 0.94 bu. per 
acre with each additional input of man labor up to from 5 to 5.5 hr. per acre. 
Losses of beaus were much greater with binders and threshers than with 
combines. Man labor per acre for ground preparation, seeding, and cultivation 
varied from 1.5 to 10 hr. Horse labor increased with man labor, but tractor 
use was relatively constant. Hay yields wore affected but little by amount 
of labor input before harvest. Row planting showed no particular advantage 
in yield over drilling solid. The soyl)ean acreage on the farms studied in¬ 
creased from 16.5 percent of the farm area in 1928 and 1^9 to 36 i)orcent in 
1035, and in the latter year exceeded the acreage in corn. The crop was gen¬ 
erally profitable in 1928-30 and in 1934. From 1930 to 1034 soybeans were 
more profitable tlian corn, but the price relationships were abnormal. 

Financial management of farmers^ creameries as affected by volume and 
prices, A. MictUeMv and P, E. Quintus {Iowa 8ta, Bill, 351 (1936), pp, 40 , figs, 
8 ).—^This bulletin is based on a series of annual reports for 19 cooperative cream¬ 
eries in Iowa using a uniform system of suiKjrvised creamery accountlug, 
1929-34, and the comparable records of 66 cooperative creameries in 1933, 
“The study includes a brief description of the creamery business as reflected 
in the financial statements, with special reference to the effect of volume on 
creamery operating costs and margins. It should be of interest to managers, 
boards of directors, and farmer patrons.” In the analysis the creameries were 
divided into four groups on the basis of volume of butterfat handled. 

The operating expenses in 1933 for the 66 creameries averaged 3.8 ct per 
pound of butterfat in those handling less tlian 250,000 lb. of butterfat, 3.21 
ct. for those handling from 250,000 to 450,000 lb., 2.67 ct. for those handling 
from 450,000 to 650,000 lb., and 2.37 ct for those handling over 650,000 lb. The 
cost ranges were 4.95-2.72 ct, 4.5-2.3 ct, 3.46-2.07 ct., and 3.44r-l,72 ct, respec¬ 
tively, and the margins retained by the creameries averaged 3.71 ct, 3 l 31 ct, 2.89 
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ct, and 2.57 ct, respectively. The average financial ratios for the 66 creameries 
as of December Ill, 1933, were: Current assets to current liabilities 1.34:1, net 
worth to total liabiUtics 2.22:1, net worth to fixed assets 1.15:1, net worth to 
capital stock 1.94:1, and pounds of buttcrfat per $1 fixed assets 37.1. The 
creameries handling over 650,000 lb. of butterfat had higher average ratios in 
all cases and the group handling from 450,000 to 650,000 lb. in all but the net 
worth to capital stock ratio. 

The not incomes of 17 creameries studied in 1933 were from 0.1 to 0.92 ct. 
per pound of butterfat less than the cost in the 5 mo. from January to March 
and November and December. In the other 7 mo. it was from 0.09 to 0.83 ct. i)er 
pound higher. 

The total volume of butterfat handled by 19 creameries increased from ap¬ 
proximately 305,933 lb. in 1929 to 561,498 lb. in 1934, the annual increases rang¬ 
ing from approximately 43,600 to 50,500 lb. The average operating expenses 
per pound of butterfat decreased from 3.72 to 2.66 ct. in 1933 and then increased 
to 2.81 ct. in 1934. The margins retained by the creameries decreased from 
3.84 to 2.84 ct. in 1933 and ihen increased to 2.93 ct. in 1934. 

Livestock marketing methods in Denmark, Great Britain, and Canada, 
G. SnEPHEUD {Iowa tita. Bui, S5S (1937), pp, 113-160, figs, 9). —^The recent de¬ 
velopments in livestock marketing practices and how farmers are meeting their 
marketing problems in the three countries are discussed. 

The marketing of Australian and New Zealand primary products, W. IM. 
Smith (Loudon: Isaac Piiman & Sons, 1936, pp, XVII+352, figs. 3). —^The opera¬ 
tion of the existing mechanism by which commodity exchanges are efiCected 
between Australia and New Zealand and the United Kingdom and the equity 
of the adjustments that have been made under existing trade agreements are 
discussed in chapters on the impulse to large scale marketing, legal aspects of 
marketing organization, marketing control organizations, the structure of the 
markets, the problem of maximizing returns to producers, and the marketing 
prospect. 

Crops and Markets, [December 1036] (U. 8. Dept, Agr., Crops and Mar- 
kets, 13 (1936), Ko. 12, pp, 405-472, figs. 3). —Included in addition to the usual 
livestock estimates, market reiwrts, and data as to the price situation and 
price movements of important agricultural products are the final croi) reports 
for the year 1936 with compari.sons with 1985 and tables showing the estimated 
gross costs, credits, and net costs per acre and net cost per bushel of i)roducing 
com, wheat, and oats in 1935 by groups of Stales and the estimated gross costs, 
credits, and net cost per acre and per pound of lint in i)roducing cotton in 1935. 

Variations in retail prices of certain branded foods, M. <3. lli^xu and E. 
SCHICKELE (Jour, Houic Dcou,, 28 (1936), No, 10, pp, 691-695, figs, 2 ).—^Data 
were obtained on the prices of 28 branded commodities in 8 storeys in Ames, 
Iowa (a college town of about 10,000 iwpulation) on Tuesdays and Saturdays 
from February 26 to June 18, 1935. The average number of price changes per 
commodity was 2.4, varying from 1.3 to 4.2 for the different stores and from 1 
for cocoa to 5.6 for canned peas. In the 3 stores with the greatest number of 
price changes, Tuesday prices averaged 0.6 percent higher than Saturdiiy prices 
for the 28 commodities and 1.2 percent higher for the 16 commodities having 
the greatest number of changes. 

GHie limited survey showed “(1) in some grocery stores prices are much 
more stable than in others; (2) price changes are more frequent for some 
staple commodities than for others; (3) Saturday markdowns are not en¬ 
tirely counterbalanced by markups, but they are offered on so few items at a 
time that the effect on the general price level is rather negligible; (4) the 
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great frequency of price change, especially for certain products, makes it very 
difficult to compare the price levels in competing stores; [andj (5) important 
savings are possible to one who is willing continually to shop from store to store 
and to keep a record of regular prices by means of which unusually low prices 
can be recognized.” 

Organization and management of consumers’ cooperative associations 
and clubs (with model bylaws) (U. Dept. Labor, Bur. Labor Stalls. Bui. 
598 (19S4), pp- 1 1+71) • —Information is presented on the methods of organizing 
and operating consumers* cooperative associations and clubs. Model bylaws 
for such associations and clubs are included. 

Membership relations of cooperative associations, J. W. Jones {Farm 
Ci'edit Admin. [Z7. 8.1, Coop. Div., Bui. 9 (1936), pp. IV+111). —^The influence of 
the association structure, attitudes of managers and directors, member's posi¬ 
tion in the association, means of making contact with the membership, ex¬ 
pense of membership service, and house organs and other means of publishing 
news are described and discussed. 

Consumers’, credit, and productive cooperation in 1933, F. E. Pabkeb 
(U. 8 . Dept. Labor, Bur. Labor Statis. Bui. 612 {1935), pp. VI+80). —^The results 
of a statistical study of the 1933 experience of all types of cooperative associa¬ 
tions in the United States (except farmers* marketing associations) are pre¬ 
sented under the headings of consumers* organizations, central consumers* 
organizations, credit and banking societies, and workers* productive associa¬ 
tions. 

Ohio agricultural statistics, 1935, G. S. Ray, L. H. Wiland, and P. P. 
WAixitABKNSTEiN {Ohlo Sta. Bul. 577 {1936), pp. 88, fig. 1). —^This bulletin, pre¬ 
pared in cooperation with the U. S. D. A. Bureau of Agricultural Economics, con¬ 
tinues ilie series previously noted (E. S. R., 74, p. 409). In addition to the pre¬ 
liminary county estimates for crops for JL035 and numbers of livestock on farms 
January 1, 1936, it includes revised county estimates for 1930->‘}4 for corn, 
wheat, and oats, for 1929-34 for potatoes and tame hay, and for January 1, 
1930-35, for numbers of livestock on farms. 

£TJSAL SOCIOLOGY 

First annual report. Resettlement Administration {Resettlement Admin. 
[U. 8 .\, Ann. Rpt., 1 {1936), pp. 'VUI+17S, pi. 1, figs. 35). —This report covers 
j)rogress in land utilization, rural rehabilihrtion, rural resettlement, and sub¬ 
urban resettlement. 

Planning for city. State, region, and Nation: Proceedings of the Joint 
Conference on Planning, May 4, 5, and 6, 1930, Richmond, Virginia 
{Chicago: Amer. Soo. Planning Off., 1036, pp. VIII+170). —^These proceedings of 
a meeting of the Joint Conference on Planning of the AmcTican Oily Planning 
Institute, American Planning and Civic Association, and the American Society 
of Planning Officials included papers as follows: County Plauning in Iowa, by 
P. H. Elwood (pp. 54-58), Distinctive Features of Planning Procedure in 
Clackamas County, Oregon, by L. C. Stoll and V. B. Stanbery (pp. 69Mi5), 
and County Agricultural Adjustment Planning, by B. W. Allin (pp. 66-71) ; on 
intercounty organization—^The Georgia Eastern Coast District, by H. T. Mc¬ 
Intosh (pp. 72-74), and Tennessee Counties, by G. Gimre (pp. 75-77); and on 
the progress of State planning in Massachusetts by E. M. Herlihy (pp. 81-87), 
South Dakota by W. R. Ronald (pp. 87-90), Florida by C. B. Treadway (pp. 
91-94), New Jersey by C. P. Messick (pp. 94, 95), and Virginia—State Plan¬ 
ning and Education, by S. B. Hall (pp. 96, 97), State Planning and Oonserva- 
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Uon and Development, by W. 0. Hall (pp. 97-101), and Slate Planning and 
Legislative Planning, by W. B. Sbands (pp. 101, lOii). Other papers arc in¬ 
cluded on city and national planning. 

Beport ot the Illinois State Planning Commission, December 1934 
i[ 8 pr'mgfield'\: 111, State PUnning Comn,, 1935, rev., pp. [8]+01, [figs. ^7]).— 
This report presents facts as to the population, natural resources, land utiliza¬ 
tion, transportation, private industry, and imblic works of the State; draws 
conclusions thereon; and makes preliminary recommendations for the State. 

Preliminary report, State Planning Board of Indiana {[Indianapolis}: 
Ind. State Planning Bd., 193J^, vol. 1,2. ed., pp. [6*]+183, [pis. 73]).—This volume 
includes data on the living conditions, gainful occupation, land use, and trans¬ 
portation of Indiana, and discusses the public works program recommended and 
legislation necessary to carry it into effect. 

Proceedings of Southeastern Planning Conference, Savannali, Georgia, 
December 4-5, 1935 (Albany, Oa.: Natl. Resources Com., Fourth List., 
[1333], pp. [4]+38, [pi. 1]).—Included are the following papers or summaries 
of papers presented at a 1935 conference-of the Fourth District National Be- 
sources Committee (Alabama, Georgia, Florida, and South Carolina): Organ¬ 
ization of City and County Planning Boards, by B. H. Raudall (pp. 9-14); 
State Planning, by M. L. Wallcrstein (pp. 15-23); State Planning in Florida, 
by 0. B. Treadway (pp. 24r-28); A Forestry Program, by J. 0. Kirchcr (i)p. 
29-37); Citizen Support of Planning, by F. A. Delano (pp. 38, 39); Plan in Our 
Future, by D. Sholtz (pp. 40, 41); The Gulf-Atlantic Ship Canal and the South¬ 
eastern States, by S. L. Lowry, Jr. (pp. 42-52); Cooperation of Federal Agen¬ 
cies Through National Resources Committee, by B. n. Randall (pp. 53, 54); 
Federal, State, and Local Cooperation in Planning the Works Program in Geor¬ 
gia Under CWA, FERA, and WPA, by G. I>. Shepperson (pp. 55-50), with dis¬ 
cussion, by P. A. Fellows (pp. 60-73); The Rural Resettlement Program, by 
P. Weltner (pp. 74, 75), with discussion, by W. A. Hartman (pp. 76-81); Maps 
and Mapping the Sine Qua Non for Planning, by B. R. Van Leer (pp. 82-91); 
and Regional Planning, by B. S. Draper (pp. 92-95). 

Maine State Planning Board Report, 1934-1935 (Maim State Flannmg 
Bd. Ann. Rpt, 1 (1935), pp. r2]+X/r+S38, pis. 2, figs. This report covers 
the year ended March 15, 1935, reviews the planning procedure and research 
of the board, and describes the board’s program for publh* works. Data are 
presented as to transportation; land use and agriculture; <*onservation; recrea¬ 
tion; public utilities; sanitation, public healtli, and welfare; so<‘ial eoiiditions; 
industry and commoree; water resources; climatology; public aduiiiiistration, 
and surveys and maps. 

Report of the Virginia State Planning Board, IX. T*t. 17, Mobility and 
changes of populations in Virginia, 1930 to 1935 ([Richmond]: Va. Stale 
Planning Bd., 1936, vol. 9, pt. 17, pp. 111+84, 18).—Data analyzed in this 

report include those dealing with natural gains, the school census, the agri¬ 
cultural census, and probable populations and composition changes as in 1935. 

The hill country of northern New England: Its social and economic 
history, 1790-1930, H. F. Wilson (Neio York: Columbia Univ. Press, 1936, 
pp. xy+455, [pis. I figs. 18]).—The readjustments in agriculture in northern 
New England from 1790 to 1930 and the forces responsible for the readjustments 
are described. 

[Iowa State Planning Board, second report, 1935] ([Ames]: Iowa State 
Planning Bd., 193o, pp, XXrv+226, pis. 8, figs. 120). —^Thls second rejiort 
(E. S. R., 72, p. 548) is divided into parts as follows: Ijaiid, with sections on 
need for adjustment, recommended physical adjustments, proposed plans for ad- 
vanciiig such adjustments, wildlife areas and land use planning, and part-time 
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farming; water, with sections on investigations, field work, and the lower Ues 
Moines River Valley; people, with sections on population and social trends, 
public education, Iowa’s housing problem, proposed program for recreation, 
zoning and planning, and historic and scenic sites; and commerce, with sections 
on planning Iowa’s transportation system, public service in the State, surveys 
of business and industry, and a program for public works construction in the 
Stale. 

Rural organizations and land utilization on li^fuscatine Island: A study 
of social adjustments, R. E. Wakeley and J. E. Loser {Iowa Sta. Bui. 352 
{1933)j pp. J/J-tll, fiys. IJf ).—^liiluscatine Island, located south of the city of 
Muscatine, has an area of 22,000 acres, 17,000 of which are suitable for farming. 

While fioods, occasional drouglit, and a sandy soil discouraged corn growing, 
by 1870 the commercial production of melons and cantaloups was firmly estab¬ 
lished. Swcetpotaloes soon became one of tlie most important crops. Produc¬ 
tion of other vegetable crops, including cabbage, tomatoes, cuciiinbers, and 
asparagus, increased during the decade following the Civil War. Canning fac¬ 
tories, established in Muscatine, encouraged the growing of those crops, and 
large acreages were grown on the heavier soil near Muscatine. The isolation 
of the island from the surrounding farming territory was incwsised by this 
change in typ(‘ of farming. 

By 1900 increased production of melons in other parts of the United States 
and the use of refrigerator cars increased the competition. Marketing problems 
became acute. Melon wilt became a major factor in island agriculture in 1008, 
making it impossible to produce a profitable crop of melons ofl<nier than t)nce 
in 7 yr. Idle land and resxdliiig la<*k of income remained major i)roblems at 
the time of this study. 

The creation of a drainage district in 1914 made a large part of the swampy 
land along the slongh available for agricultural purposes. This increased the 
number and importance of the heavy-land farmers 'who sptK'ializcd in the 
production of grain and livestock. 

Population data are presented for the 169 families interviewed. Of the total 
of 727 persons, 595 in 134 families lived on farms. 

Approximately one-third of the families on th<» island are of German descent 
and the rest of English extraction. TThe foreign-born w^ere mostly i>ast 45 yr. 
of age and constituted a very stable element in the population. 

Natural families averaged 4.7 persons i)er family. Farm families av(*ragcd 
*1.8 persons and nonfarm families averaged 4.2 persons per natural family. 

Only 28 percent of the farm operators and only 9.2 percent of the wives of 
operators were born on the island. No farm family had lived on the same 
farm for more than two generations. The average period of residence on their 
l>rosent farm was 13.1 yr., and on the island 2C.1 yr. 

Island homes were seriously lacking in modern conveniences and equipment. 
Loss than 1 in C had electric lights, 1 house in 30 had piped hot and cold 
water, and 1 in 20 had a furnace. Island homes excelled in the number of 
homos with water pumped in the house by hand pumps, usually located in the 
kitchen. 

Expenditures by all island families for health and medical care were small. 
Twenty families of the 175 living in Pruitland Towmsliip received relief, rang¬ 
ing in amount from $2 to $20 per month during the winter of 1933. Only six 
families in the sand-land area received relief, and only three of those were 
farm families. 

Elementary schools gave all the education obtained by nearly three-fourths 
of the island poi)ulation 15 or more years of age. All had attended school but 
5 percent had not passed fourth grade. Ten percent had received some educa- 
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tion above grade school, less than 1 in 25 had attended college, and none had 
been graduated from college. 

“Generally expressed, the interests of island farmers rank as follows: First, 
church activities; second, social activitios; third, home development; fourth, 
scientific farming; fifth, school activiUes; sixth, farmer orgaiiizatioim; seventh, 
politics; eighth, young people’s activities. Nearly 50 percent more families 
expressed church interests than any oUier. Scientific farming, home develop¬ 
ment, and school activities were about equally strong.” 

The Japanese rural community, F. R. Yodeb (Rural SocioL, 1 (19S6), No, 4> 
pp, 420-429 ).—^The author studied Japanese rural social life for 10 mo. and 
made brief general surveys of 14 Japanese rural communities. 

The convenient rural community unit for study in Japan is the mura, a 
rather self-sufl0icient rural unit containing the mura government hall and offices, 
a 10- to 20-room elementary school, a dozen or more Shinto shrines and Bud¬ 
dhist temples, a post office, small trading shops, buildings and headquarters of 
farmers* cooperative societies, and various types of fellowship and amusement 
center facilities and buildings. The very small size of farms makes the mura 
a compact social unit. The average size of farms for all Japan is only 2.7 
acres, with only 1.3 percent over 12 acres. The Japanese peasant families are 
voluntarily bound together in little groups of five households each for pur¬ 
poses of mutual help and protection. 

The land and tenure system of Japanese agriculture affects the stnicture 
and the social relationships of the rural community. As late as 1873 most of 
the agricultural land was held by a relatively small number of landlords, and 
the great mass of rural dwellers worked as serfs on the land. The goveniment 
undertook in 1873 to redistribute the land among the workers on the soil, but 
while land has been made a marketable economic good, it changes hands or 
families only with the greatest difficulty and thus inflexibility holds the rural 
community to a rather rigid cultural pattern. 

The local agricultural society is a cellular unit of the Imperial Agricultural 
Society, national in its scope and organization. Practically every rural com¬ 
munity also has its cooperative buying, selling, utilizing, and credit societies, 
of which more than half of the Japanese farmers are members. The local 
societies are federated into provincial and national associations. 

While the Japanese rural people are fairly religious, worship is rather by 
families and individuals than by groups. Only on certain festival, holiday, 
and patriotic occasions is there a manifesUition of (‘ommunal worship at the 
shrines and temples, but these are likely to be large community events for the 
peasants. 

The rural elementary schools are of largo size, usually having from 10 to 20 
teachers and from 500 to 1,000 i^upils. The superintondeuts of the schools 
are highly respected by the community and are quite often leaders in its 
activities and organizations. 

The local government of the mura is closely tied in with the agriculture of 
the community. The mayor is often the president of the local agricultural 
society or of one or more of the cooperative societies. 

The chief changes that have taken place in Japanese agriculture have been 
in the increase of scientific methods of cultivation, selection and improvement 
of varieties of plants, srields per acre, and development of agricultural associ¬ 
ations and cooperative societies. The social organization of the rural com¬ 
munity has changed little in many years. Japan as a nation, tliereforo, presents 
a strange contrast of almost medieval rural communities alongside modern 
machine-made cities. 
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With rural relief in Colorado, February-November 1935, O. F. Labson 
(Colorado 8ta, Res. Bui. 1 (1936), pp. IS]+28, figs. 5).—This is the first of a 
series of bulletins planned to present selected phases of the rural relief situa¬ 
tion in Colorado as found in representative counties from February to the end 
of November 1935. It gives the reasons for opening and closing rural relief 
cases, shows what disposition was made of siich cases when the Federal Emer¬ 
gency Belief Administration stoi>pcd giving assistance, and describes the type 
of cases selected by the various agencies to which cases went from the rural 
relief rolls. The basis for the information presented is data collected by tlie 
survey of current changes in the rural relief population, a study made by the 
social research division of the Works Progress Administration. 

Social security and rural relief in Colorado, O. F. Labson and J. B. Wilson 
(Colorado 8ta. Res. Bui. 2 (1936), pp. i5]+12+[l], figs. 4).—This report de¬ 
scribes the extent and characteristics of cases which received general assistance 
from the Emergency Relief Administration between June and the end of No¬ 
vember 1935, and which were potentially eligible for such specified aid under 
the social security program as old age assistance and aid to dependent children. 
Data are presented as to the extent and characteristics of cases which were un¬ 
employable or potentially unemployable. Some of the types of “problem cases” 
discovered in these rural areas are discussed. 

Rural youth and relief in Colorado, O. F. Labson and J. E. Wilson (Colo¬ 
rado 8ta. Res. Bui. 3 (1936), pp. U]+16, pi. 1, fig. J). —^Data are presented which 
show the number and distribution of rural youth aged 13-25 who were in 
households receiving general assistance from the Emergency Relief Adminis¬ 
tration during the period between June 1 and November 30, 1935. A descrip¬ 
tion is given of some of the characteristics of these youth which are considered 
important from the standpoint of aiding youth adjustments. Those <*haracter- 
istics include family status, educational attainments, employment status, and 
occupational experience. A limited comparison is made of relief and nonrelief 
youth. 

Contemporary background of California farm labor, P. S. Tavlob and 
T. Vasey (Rural Sociol., 1 (1936), No. 4, pp. 401-419, figs. 7).—As pointed out in 
a previous article (E. S. R., 76, p 266), the value of intensive crops represented 
less than 4 percent of the total value of California agricultural production in 
1879, but by 1929 it was practically four-fifths of the total. Demand for farm 
labor in California is heavy because of this intensive crop production and also 
concentrated to a marked degree because of the scale of farm operation. More 
than one-third of all large-scale farms in the entire country were located in 
California in 1930. The large farm is very prominent in the rural economy, 
and the large grower exercises great influence in councils of agricultural 
employers. 

The tenuousness of the connection of California farm laborers with the farm 
is further emphasized by the fact that only 43.5 percent resided on the farm in 
1930, as compared with 74.4 percent of paid farm laborers in Mississippi. 

California agriculture has thus built up a rural proletariat, partly of alien 
race, propertyless, without ties to the soil which it tills, and subject to regular 
unemployment caused by the highly seasonal demand for labor which at its 
slack in January is only 23.4 percent of the peak demand of September, High 
mobility has therefore become a necessary characteristic of those who ^'follow 
the crops.” 

Decline of cotton production in Imperial and Riverside Counties was fol¬ 
lowed almost immediately by tremendous expansion in the San Joaquin Valley 
of central California with corresponding changes in the need for seasonal labor. 
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Scores of thousands of men, women, and children in California live part or 
all of the year literally “on wheels.” In AprU 1027, the California Department 
of Education enumerated 37,000 migratory children. The migraiils follow the 
harvests and when these are over the opening of the next season is awaited in 
the small town and urban slum areas of the Stale in partial or complete 
idleness. 

a?he family farm, which still expresses the national ideal, is subordinate in 
California to the influence of agi-iculture on an industrialized pattern. 

Preface to peasantry, A. F. Rapeb {Chapel Hill: Unir. N, C, Press, J036, pp, 
XZ/J+523, \pl8, 44, figs. 23]).—This is a study of rural Negroes and whites 
living on the fringe of the economic system in Griffin and Macon Counties, Ga., 
as typical of the cotton-growing sections of the old South. 

The relation of density and aggregation of population to the family, 
D. Sanderson (rA’cie York\ Cornell tita. Rpt, 1936, p. 168 ).—^The study shows 
the proiwrtion of i)ersons married, single, widowed, or divorced, and the age 
at marriage as associated with the size of Uie community for native whites of 
native parentage. 

The trend of the marriage rate in rural North Carolina, C. H. Hamilton 
(Rural Social., 1 (1936), No. 4, VP- ^52-^71, figs. 6‘).—This paper is based on a 
study of 1,703 families located in roi)reseiitative open-<*ouiitry areas of five 
North Carolina counties. About one-half of the households were in the two 
Piedmont areas and the other half in the three Coastal Plain areas. Tlie in¬ 
to 21)-yr. age groui) has been used as a basis for calculating marriage rates. 

Diirmg the depression years 1932--34 the marriage rate of the relief popula¬ 
tion was significantly and substantially below that of the nourelief population. 
Over a long period of time, however, no significant difference was found. 

In two cotton counties, Johnston and Robeson, of the North Carolina Coastal 
Plain, there apjiears to be a highly significant correlation between marriage 
rates and average local cotton prices of the previous year as reported by the 
North Carolina Department of Agriculture. Young farm peoifie, two-thirds of 
whom remani on farms, respond to the pressure of economic circumstances in 
much the same way as their city cousins. In times of poor prices farm youths 
delay marriage and the beginning of their careers. Wlien recovery s(»ts in, 
the marriage rate for rural youths responds very quickly bwauso of delayed 
marriages. Consequently, the marriage rate of the nourelief population rose 
substantially in 1033, whereas the marriage rate of households (to be on relief 
in 1034) continued to decline. 

Females marry approximately 3 yr. earlier in life than males. Older males 
(from 20 to 29) marry at more nearly the same rate as females than is the 
case with younger males and females. There is no significant or uniform dif¬ 
ference in the paces at which the various marriage rates change from year to 
year. 

Beginning as early as 1927, the marriage rates for Negroes, male and female, 
began to decline, whereas the marriage rates for white persons changed very 
little. The marriage rate for white females, after dropping slightly in 1929, 
1930, and 1933, increased rapidly in 1932 and 1933. The marriage rate for 
white males was most constant of all, but it followed the white female rale 
upward in 1932 and 1933. 

The marriage rate of the population in or from farm-owner families (as of 
1934) was somewhat lower than that of the nonowner group. Marriage rates 
of owner and nonowner groups are closely and positively correlated, and the 
rates for both groups have risen since 1931. 

The rural church today and tomorrow: A report of the National Con¬ 
ference on the Rural Church (New York: Rome Missions Council atid Council 
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of Wotnen for Some Missions, 1936, pp, 90). —^TMs is a report of the National 
Conference on the Rural Church held by the Home Missions Council and the 
Couucil of Women for Home Missions, in W^asliington, D. O., January 13-lT, 
103a 

AGEICULTTOAL AND HOME ECONOMICS EDUCATION 

Authority of State executive agencies over higher education, J. H. 
jMcNekly {U. 8. Dept. Ini., Off. Ed. Bui. 15 {1936), pp. lII-\-57, figs. A dia¬ 
gram for each State mdicates “schematically the governing boards of the insti¬ 
tutions of difCereiit types and the particular State executive officials and agen¬ 
cies vested with authority over them. Each specific power conferred on an 
official or agency dealing vidth the internal administrative affairs of the insti¬ 
tutions has been paraphrased in abbreviated fashion in the diagrams.” 

Young men in farming, E. R. Hoskins (17. 8 . Dept. Int, Off. Ed., Vocat. 
Ed. Bui. 188 (1936), pp. V+117). —^This is a study of young men to determine the 
qualifications, opportunities, and needs for trainuig in farming, together with 
derived guidance, placement, and training objectives. Data were obtained by 
personal visits for 100 young men from 15 to 25 yr. of age in the northern part 
of Tompkins County, N. Y., of which 38 were fully establi^ed in farming and 
expressed no desire to change occupation, 41 were partly established in and 
intended to continue in farming, and 18 were not yet established and doubtful 
as to their desire to continue in farming. Analyses are made showing the 
attitudes toward farming, the age, physical characteristics, and nationality, 
education, receipts and expense.s before and after leaving school, not worth of 
the young men, agricultural and human resources and modes of life of the 
area, the home farms as business enterprises, and family relationships and 
adjustments. The experience and status of the young men, particularly those 
established and partly established in farming, are discussed and illustrated by 
cases. The curriculum objectives in agriculture suitable for such a group of 
3 ^oung men are outlined and discussed under the headings of guidance, place¬ 
ment, and training objectives. 

FOODS—HUMAN NUTRITION 

Foods and nutrition [at the Hawaii Station] {Haivaii 8ta. Bpt. 1936, pp. 
58-66, figs. 6). —^This progress report (E. S. R., 75, p. 415) includes brief sum¬ 
maries of studies by C. D. Miller and R. C. Robbins on the nutritive value, 
including vitamin content, of the papaya; by M. Potgieter, Miller, and Takase 
on the vitamin content and total and available calcium of the taro; by Miller 
and Robbins on the absorption of vitamin B from rice bran by Chinese cabbage, 
daikon, and eggplant when pickled in a paste of salt and rice bran, with tabu¬ 
lated data on the proximate and mineral composition of these vegetables when 
fresh and bran-salt pickled; by Miller and Robbins on the nutritive value, 
including minerals and vitamins, of the opihi, and tlie proximate and mineral 
composition of the marine alga limu kohu; and by C. J. Hamre and Miller on 
the blood and blood-fonning organs of adult rats in recovery from nutritional 
anemia. 

Report of the Food Investigatiou Board for the year 1935, F. E. Smith 
ET AL. ( iOt. Brit.} Dept. 8oi. and Indus. Res., Rood Invest. Bd. Rpt., 1935, pp. X+ 
232, figs. 80). —The report summarizes the progress of the investigations carried 
out during the year. Including sections on meat; poultry and eggs; pork, bacon, 
and hams; fish; fruit and vegetables; canning; and engineering. 

Correlation of experimental and commercial baking tests, J. FsEancB, 
S. McHdoh, and 0. N. Fret (Cereal Cfiem., 12 (1935), No. 6, pp. 668-691, figs. 
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ii).—To find a correlation between laboratory and large-scale baking results, a 
study was undertaken of the different steps in the straight dough procedure, 
using a typical commercial formula and following the usual baking procedure. 
Differences were noted between machine molded and hand molded breads and 
between broads baked in bakery ovens and in the laboratory. Otherwise the 
differences were very slight, demonstrating that laboratory conditions can be 
adjusted to produce results equal to those obtained in the bakery if a machine 
mold is used and the loaves are baked in a small laboratory oven similar in 
construction to bakery ovens. 

The occurrence of acetylmethylcarbinol in bread and its relation to 
bread flavor, F. V. Hooft and F. J. G. de Leeuw {Cereal CUem.„ 12 {1035), No, 3, 
pp. 213-229, figs. 7).—^Acetylmethylcarbinol has been identified as a constituent 
responsible for the characteristic flavor of good bread. A method for its deter¬ 
mination in doughs and finished bread is given, and the term “acetylmethyl- 
carbinol figure’* or “A. F.” is proposed to indicate the number of milligrams of 
acetylmethylcarbinol found in 160 g of bread dough or bread crumb. Factors 
found to have a favorable influence on the A. F. are high sugar: yeast ratio, 
diastase preparations, low fermentation temperature, short fermentation time, 
sponge-dough method, hydrogen acceptors or oxidizing agents and oxygen, and 
proper yeast selection. 

Peanut meal: Food value and uses, L. Ascha^ {Georgia 8ta. Bui. 195 
{1936), pp. 18, figs. 10) ,—^About 40 standard recipes accompanied by modifications 
to incorporate peanut meal are presented in this bulletin. 

Frozen desserts, P. H. Tracy {Illinois Bta. Circ. 462 {1936), pp. 28, figs. 17).— 
In this revision of Circular 377 (B. S. B., 60, p. 89), the section on types of 
freezers includes a description of a now motor-driven freezer developed for use 
in the freezing unit of a hons^old refrigerator, and the section on recipes for 
the automatic refrigerator has been extended to include quantities of various 
materials to use for flavoring ice cream, recipes for sirups, and suggestions for a 
variety of ice cream sundaes. 

Studies of numbers and types of microorganisms in frozen vegetables 
and fruits, A, G. Lochhpau and A. H. Jones {Food Res., 1 {1936), No. 1, pp. 29- 
39, figs. 2). —^Frozen-pack asparagus, peas, beans, com, strawberries, and rasp¬ 
berries were studied. The vegetables were packed dry, in water, or in 3 percent 
brine solution. The fruits wore packed in sugar sirup. All products were 
packed in paraffin-lined cartons and stored at —17.8® 0. Duplicate cartons were 
defrosted at 37", and the number of coli-acrogenos organisms, anaerobic spores, 
yeasts, and molds were estimated. 

A wide variation was noted in microbial count of freshly packed materials, 
hut this tended to become obliterated during storage. The method of packing 
did not significantly affect the organism count except with the com, which con¬ 
tained a considerably larger proportion of bacteria surviving with the water 
pack. Bacteria predominated in the vegetable packs, while yeasts and molds 
were more numerous in the acid fruit packs. The coli-aerogenes type of organ¬ 
ism decreased during the first 6 weeks of freezing to an insignificant content, 
while the anaerobic spores persisted in small amounts. The experiments indi¬ 
cate that appreciable amounts of micro-organisms may remain alive even after 
9 mo. of storage at —17.8®. 

Additional tests ^owed enormous increases in bacterial count in vegetables 
defrosted at room temperature for 1% or 3% days, with only moderate in¬ 
creases when defrosted at refrigerator temperatures at from 5® to 10®. Rela¬ 
tively smaller increases were noted in the frails tested under similar condi¬ 
tions. The coli-aerogenes organism increased only in the vegetable 
held at room temperature. Anaerobic spores and coli-aerogenes organisms 
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showed no development in the fruits. Further tests demonstrated tliat micro¬ 
cocci and species of Flavohacierium survived freezing relatively better than 
other types of bacteria. The results emphasize that fruits and vegetables, 
when frozen promptly and kept frozen uninterruptedly, are safe from micro¬ 
bial spoilage, but should be regarded as distinctly perishable products and 
consumed promptly on defrosting. 

[Nutrition studies by the Cornell Station] (INew York} Cornell 8ta. Bpt. 
1036, pp. 87, 88 ).—^Brief notes are given on studies conducted on rats by G. M. 
McCay, L. A. Maynard, and M. Crowell on the effect of the protein level on 
liealth after middle life; basal diets for vitamin Bi assays, by McCay; and the 
effect of low levels of fluorine intake on the bones and teeth, by Maynard and 
G. Ellis. 

Food values—^what they are and how to calculate them, M. MgKuxop, 
rev. by B. G. Mottram (London: George Routledge d Sons, 1936, [-}. ed., rev.}, 
pp. XI+155 ).—^This volume, the flrst edition of which has been noted (E. S. R., 
36, p. 663), revises and brings up to date the practical application of existing 
knowledge on nutrition. Following the introductory review of nutrition, the 
food requirements and vitamins are discussed. “The brown bread controversy” 
is the subject of one chapter. The remainder of the book is devoted to food 
value tables and recipes, with calculations on nutritive values. 

The significance and accuracy of biological values of proteins computed 
from nitrogen metabolism data, H. H. Mitchrll, W. Bttbboughs, and J. R. 
Beadles (Jour. Nutr., 11 (1036), No. 3, pp. 257-1374). —^Tliis contribution from 
the Illinois Experiment {Station describes a series of paired rat-feeding trials 
in which the t)roteins of beef round were compared with those of raw peanuts, 
roasted peanuts, and pecans. Biological values of the proteins were deter¬ 
mined by tlie nitrogen balance method and checked against the comparative 
nutritive values of the proteins as measured by the growth rates obtained 
under the paired feeding method, supplemented by carcass analyses. 

The biological values of these proteins averaged 76, 58, 56, and 60, respec¬ 
tively. The biological value for a given protein as determined by the nitro¬ 
gen balance method with a number of individual test animals showed an 
average standard deviation of 3.7, this tending to be larger the smaller the 
biological value. The relative nutritive equivalence of two proloin mixtures 
was practically the same whether evaluated by the nitrogen balance or the 
paired feeding method, indicating that biological values as determined by this 
iaboratory method possess an absolute as well as a relative significance. 

Diet iu relation to physical efficiency, G. E. Fbiend (Brit. Med. Jour., No. 
SOU (1036), pp. 216-2,78 ).—^The author discusses school and institutional feeding 
and reviews the conclusions drawn from a 20-yr. survey of the diets of boys 
living at a hospital school. The various requirements of a normal diet and 
the division of calories for protein, fat, and carbohydrate advanced by the 
British Medical Association committee on nutrition are outlined. It is thought 
that improvement in the health and efficiency of school children would result 
if the requirements for adequacy could be met and the knowledge acquired 
through research applied to the question of diet in relation to physical efficiency. 

Physical growth of white children: A review of American research 
prior to 1900, H. Y. Meredith (NafL Res. Council, Soc. Res. Child Devlpmt 
Monog. No. 2 (1036), pp. [3]+83).—The author presents in chronological order 
a critical review of research published between 1858 and 1900 dealing with 
growth in external bodily dimensions of physically normal American white 
children, ranging in age from birth to 18 yr. An extensive list of literature 
references is included. 
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Diets of lo'w-income families surveyed in lOSS, D. G. WiEErif (Pk6. 
Health Rpts, [Z7. 8,1, 51 (1936), No. 4, pp. 77-57, fgs. S).—This is a statistical 
study of the adequacy of the diet in a large number of low-income families 
living in New York City, Birmingham, five large industrial cities in the North, 
South Carolina cotton mill villages, and a mining district of West Virginia. 
Detailed records of the food supply of each family wore kept over a l-week 
period, and the results were compand with the Stiebeliug and Ward standards 
of a so-called “adequate” and a “restricted” diet (E. S. R., 70, p. 410). 

Among the families living in the five Northern industrial cities having a 
weekly income of less than $2 per person, the average energy value of the 
food supply was approximately 20 percent below the adequate standard of 
3,000 calories per day per adult male unit, and in one-fourth of these families 
the average intake was less than 2,200 calories daily. Among the lowest income 
families, the greatly diminished supply of millc, vegetables, and fruits was very 
apparent. This deficiency in the protective foods resulted in a diet of very 
poor nutritional balance, particularly lacking in calcium and vitamins. In 
Birmingham the average intake at all itt<ome levels equaled or exceeded the 
standard, but the number of families is too few to warrant considering the 
results typical. In New York City the families with $3-$4 and lower incomes 
showed an average fuel value of approximately 20 percent below the adequate 
standard, with the lowest income families including in their diets an adequate 
amount of vegetables and a minimum amount of milk, with loss than the 
recommended quantities of the cheap high caloric foods such as broad, cereals, 
potatoes, and dried legumes. In the South Carolina villages and the West 
Virginia mining towns for each income group the calories averaged more than 
3,000 per day per adult male unit. The lowest income families studied in these 
two States purchased less than half of the recommended amount of milk and 
included very small quantities of fruits in the diet. 

In a previous survey a consistent correlation of the sickness rate with the 
economic status of the families was demonstrated, and the results of this study 
show that this was in part due to an unbalanced and insuflacioiit dietary. 

Nutrition and national health, J-m, R. MgCabrison (Jour. Roy. 8oc. Arts, 
84 (1936), Nos. 4S71, pp. 10^1-1066, figs. 3; 4373, pp. lO&t-mS, fig. 1; 4373, pp. 
1087-1107, figs. 3).—^The tlii'ee Cantor lectures of 1936, delivered before the 
Royal Society of Arts, are hero given. 

I. Food, nutrition, and health. —The author reviews the principles of nutri¬ 
tion and surveys his research studies with human siibjects and expt'rimenlal 
animals to show tliat nutrition is a vital factor in physiological well-lKung. 
Emphasis is placed on the importance of using whole cereal grains, milk and 
milk products, eggs, fruits, and fresh vegetables in adeipiate quantities to 
maintain the structural integrity and functional efficiency of the body. 

II. Relation of certain food essentials to structure and functions of the 
body. —^This is a discussion of the different parts played by proteins, mineral 
elements, and vitamins in nutrition and of the effects of their inadequate sup¬ 
ply or inadequate utilization when supplied in sufficient quantities. “If the 
knowledge acquired during the past quarter of a century is to yield its fullest 
fruit in the betterment of the national health it must be recognized that an 
optimum supply of all vitamins, in an otherwise well-balanced diet, is a pre¬ 
requisite of optimum health, and that a minimum supply, while it may suffice 
for the prevention of certain specific ‘deficiency diseases,’ creates the conditions 
precedent to the occurrence of a wide range of other sicknesses. All of which, 
in regard to vitamins, is not to minimize the great importance of other food 
essentials in maintaining nutritional harmony and this, in its turn, the melody 
of health.” 
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III. National health and nutrition. —^The author discusses the dietary habits 
and the incidence of disease in different parts of the British Empire. Experi- 
jnental evidence and reviews of data gained from surveys are presented to show 
that food of improper constitution and poverty are responsible for a large pro 
portion of the ill health and poor physique of the people. One of the most 
urgent problems at px*csent is how to insure that each member of tlie community 
will receive a diet that will satisfy the physiological needs. “It is clear that to 
achieve tliis much-to-be-deslred end many barriers—^poverty, unemxjloyment, 
apathy, ignorance, prejudice, habit—^must be surmounted, and many interests— 
agricultural, industrial, and commercial—^readjusted.” The author stresses the 
need for greater consumption of milk and green vegetables, belter distribution 
of and storage facilities for perishable foodstuffs in the poorer urban districts, 
and education of the public in the principles of dietetics. 

[Nutrition in health andl disease] (Lancet (London^, 1086, II, No. 5, pp. 
260-262). —^This is an abstract of a discussion before the nutrition section of the 
British Medical Association at its 1930 meeting. The discussion was opened 
by R. McOarrison, who reviewed the contacts of the nutrition section with the 
other sections of the Association. This was followed by discussions by R. A. 
Peters on the vitamin B complex and its relation to disease, by H. N. H. Green 
on the fat-soluble vitamins, particularly vitamin A and its relation to infection, 
by S. S. Zilva on the chemistry of vitamin O as related to its behavior in the 
body, by D. Hunter on minerals in nutrition, particularly sodium, calcium, 
phosphorus, and iodine, and by B. Wills on nutritional anemias. 

A purified diet satisfactory for groui^h, reproduction, and lactation in 
rats, W. M. Cox, Jb., and M. Imdoden (Soc. Expt. Biol, and Med. Proo., 3'f 
(1936), No. Jj, pp. 443-1/46). —^The authore fed for a period of <)\er 2 yr. and to 
three generations of rats a diet of casein 20 percent, dextrin 55.1, lard 9, 
aqueous extract br(‘wer’s yeast 4, wheat germ oil 1.(5, carotene solution 3:1,000 
in corn oil 0.3, calcium acetate 1, a mixture of salts 3.1, and rice cellulose 5.9 
percent. Growth, reproduction, and lactiition on this diet were as satisfactory 
as when a standard stock diet was used. 

The relation of diet to the occurrence of gastric lesions in the rat, E. B. 
IIowBs and P. J. Vivikk (Amer. Jour. Path., 12 (1036), No. 5, pp. 680-700, pl^. 
2). —Groups of young and adult rats, hooded and albino strains, were placed on 
a modified Pappenheimer-Barimore (E. S. R., 53, i>. 105) lesion-producing diet 
of Hour and salt mixture. After 42 days 90 i)er<*eut of the young rats developed 
stomach lesions, accompanied by anorexia, xerophthalmia, and failur<^ to gain 
weight, while the adult rats remained free from thes(‘ symptoms for 01 days. 
When the adult rats were starved every other day, 70 percent developed 
stomach lesions within 49 days. Tin* young rats showed improved growth 
when ade<iuatc amounts of vitamins A and D wen* supi»lied, but 50 per<*eiit 
of them and GO percent of the adult rats developed lesions. Carotene and 
butter supplements also failed to protect them. The addition to the diet 
of 5 percent whole yeast alone or in combination with 5 percent of cod-liver 
oil or 20 percent of casein protected the young rats from the formation of 
lesions. An increased quantity of yeast granted protection to the adult rats. 
When the amount of flour and salt mixture was restricted, 5 percent of whole 
yeast granted less protection than when a liberal amount of the diet was 
allowed or when other food factors wore supplied. The addition of 10 percent 
of dried feces to the diet prevented the lesions. The ulcerations occurred in 
hypertrophied squamous epithelium in the rumen and glandular portions of 
the stomach. “There is no similarity between these lesions and peptic ulcer 
in man.” 

136977—37-10 
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A study of the dietary factors concerned in nutritional muscular dys¬ 
trophy, S. Mobgulis and 11. 0. Spjsnceb {Jour. Nutr., 11 (19J6*), No. 6‘, pp, 575- 
5dl ).—^Muscular dystrophy was observed in rabbits fed on a diet of rolled oats, 
wheat bran, casein, lard, cod-liver oil, and salts, the whole di(‘t being mixed 
and treated with either ethereal or aqueous ferric chloride. When the ferric 
chloride treatment was omitted a few delayed cases of dystrophy occurred, as 
shown by clinical observation and histological examination. The results W(‘re 
unchanged when corn oil was substituted for the lard in the ration. Fresh 
green alfalfa and whole wheat germ both prevented and cured the disease, 
but dried alfalfa, lettuce, vitamin A as carotene in oil, or vitamin E as cold 
X)ressed wheat germ oil were ineffective when given singly. When fresh green 
alfalfa, lettuce and wheat germ oil, dried alfalfa and wheat germ oil, or 
whole wheat germ were used to supplement the dystrophic diet, prevention and 
cure were observed. 

Two nutritional factors would thus seem to be involved in the prevention 
or cure of muscle dystroiDhy. Both factors are present in fresh green alfalfa 
and in whole wheat germ, one factor is supplied by cold pressed wheat germ 
oil, and the other is present in lettuce and in dried alfalfa. Drying, ex¬ 
tracting with water or alcohol, or treating with ethereal ferric chloride de¬ 
stroys at least one of the factors. 

The creatine-creatinine excretion and the creatine content of muscio in 
nutritional muscular dystrophy, T, G. Ni {Cfiin. Jour. PJiysiohf 10 (1936), No. 
1, pp. 199-206). —^In this study nutritional muscular dystrophy was induced in 
1-month-old guinea pigs by diet No. II, described by Goettsch and Pappen- 
heimer (E. S. R., 06, p. 796). Preformed creatinine was determined by Folin’s 
method (E. S. R., 31, p. 661), and creatine was estimated as creatinine. Muscle 
creatine was determined by the method of Rose, Helmor, and Chanutin 
(B. S. R., 58, p. 500). 

The results showed that guinea pigs with symptoms of nutritional dystrophy 
excreted in 21 hr. in the urine from 22.4 to 53.G mg of creatine and from 8.1 
to 17.2 mg creatinine per kilogram of body weight, while the corresponding ex¬ 
cretions for normal guinea pigs were from 0.7 to 14.2 mg creatine and from 20.4 
to 22.3 mg creatinine. The muscle creatine for dystrophied animals was found 
to be from 122 to 375 mg per 100 g of muscle for gastrocnemius, from 175 to 
408 mg for adductor magnus, and from 222 to 258 mg for the liearl, and for 
normal animals from 480 to 508 mg, from 405 to 400 mg, and from 227 to 232 
mg for the muscle tissues, respectively. The creatine toloraiu'o test showed 
that the dystrophied animals retained from -15 to -|-37 porccuU and the normal 
animals from 40 to 53 percent. 

Muscular dystrophy in young guinea pigs was accompanied, therefore, by a 
rise in creatine coefficient (milligrams creatine per kilogram of bo<ly weight 
in 24 hr.), a fall in creatinine coefficient, a low creatine content of the muscle 
except the heart, a decrease in creatine tolerance, and clinical symptoms of 
paralysis. 

The relation between calcium retention and the store of calcium in the 
body, with particular reference to the determination of calcium require¬ 
ments, B. W. Fairbanks and H. H. Mitchell (Jour. Nutr., 11 (1936), No. 6, pp. 
551-572, fig. 1). —^In this study at the Illinois Experiment Station, three groups 
of rats each consisting of 11 or 12 pairs were fed by the paired feeding method. 
During a preliminary period pairs in group 1 received rations containing 0.18 
and 1.25 percent of calcium, pairs in group 2, 0.32 and 1.25 percent, and pairs 
in group 3, 0.49 and 1.25 percent of calcium. At the end of this period three 
or four pairs in each group were sacrificed for chemical analyses and the 
remaining pairs in all groups were fed at tlie 1.25-perccnt level until they 
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attained a weight of 200 g (regardless of the time required to attain this 
weight), when all were sacrificed for measurements and analyses. 

From tlie data reported it is concluded that the calcium content of growing 
rats is dependent not only on the calcium content of the diet but also on the 
rate of growth, which Is largely determined by the rate of food consumption. 
The coefficient of correlation between rate of growth and calcium content of 
the carcass is found to be —0.929±0.013. This inverse relationship is attrib¬ 
uted to the tendency for rapid growth to be associated with (1) slow calcifi¬ 
cation of the bones and (2) a high ratio of soft tissue to skeletal tissue. Very 
low levels of calcium in the diet retarded growth not only during the con¬ 
sumption of such a diet but also during the subsequent period of adequate 
calcium supply. 

Differences in the percentage of calcium in the carcasses of various groups 
at the end of the preliminary period and differences in rate of retention during 
the subsequent feeding at a high level indicate that the rate of calcium reten¬ 
tion by growing animals under conditions of adequate nutrition measures the 
day-to-day requirement for calcium only when the calcium stores have been 
saturated by appropriate prefeeding. Otherwise, the observed calcium reten¬ 
tions will be greater than the daily requirements. 

A study of the magnesium needs of preschool children, A. L. Danti ls, G. 
J. EvmiON, Err al. (Jour. Nutr., 11 (1036), No. pp. S^'tSil, figs. 9).—Thirty- 
three calcium, phosphorus, and magnesium balance studios wore performed on 
10 boys and 3 girls, ages from 4 to 7 yr. The details of the procedure have been 
reported in a previous study (E. S. R., 75, p. 8S2). 

The imiguesium ingestions varied from 11.3 to 19 mg per kilogram, and the 
retentions ranged from 0,4 to 3.1 mg per kilogram. The urinary magiieblum 
tended to parallel the magnesium ingestion, and it is suggested that this might 
be taken as an indication of an adequate magnesium ingestion. The calcium: 
inaguesium ingestion ratios ranged between 2.8 and 6.7 and the calcium: mag¬ 
nesium retention ratios between 3.8 and 30.3, with no relationship between the 
calcium and magnesium retentions or between the magnesium rotoutions and the 
calcium; magnesium ingestions. Of the children studied, 75 percent sliowed 
high urinary magnesium, with high retentions following high ingestions of 
magnesium. “It was concluded tentatively that diets of children of the ages 
studied should contain not loss than 13 mg per kilogram of body weight.” 

Cholesterol metabolism in children with and witliout endocrine dys¬ 
functions, M. IVIoLiTOii and S. Poliakoff (Arch. Pad., 53 (1030), Ao. 9, pp. 67.i- 
676*).—Tile subjects wore boys aged from 8 to 18 yr. who were inmates of an 
institution. Approximately 25 percent were found to have some type of oiido- 
erinc dysfunction. 

The total soriiin <*holo»sterol was determined by a modification of the Sackott 
method (E. S. R., 5-t, p. 10). The daily diet included 1 qt. of milk and at least 
oue serving of moat. To test the influence of diet on the cholesterol content, 47 
boys W'ore placed on a high fat-high cholesterol intake for 2 weeks by adding 
to the daily diet % lb. of meat organs or several eggs. The average rise in 
scrum cholesterol was 12 mg per 100 cc above the level before the special diet 
was given. It ai)pcared that the serum cholesterol depended to a certain ex¬ 
tent upon the fat aud cholesterol contents of the diet. 

The control group consisted of 284 normal boys. Its total serum cholesterol 
was found lo range from 81 to 204 mg i)er 100 cc, with 85 iDerccnt of the group 
beween 100 and 160 mg per 100 cc and the average 130.7 mg. The 157 subjects 
with endocrine dysfunction, with one exception, showed a range of total serum 
cholesterol between 81 and 200 mg per 100 cc, with 70 percent of the group 
between 100 and 160 mg and 91 percent between 100 and 180 mg per 100 ca 
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These values were within the normal range of total serum cholesterol. The 
authors confirmed Eothbart’s findings (B. S. R., 78, p. 879) in that no corre¬ 
lation was found between total scrum cholesterol, basal metabolism, and mental 
level. 

Gytophysiological study of the action of vitaniin A [trans. title!, P. 
Joyet-Lavergne (DuI. Hoc. Chini. Biol., 18 {19J6), No. 6’, pt>. The 

author reviews the cytophysiological studies on vitamin A and summarizes the 
results of his investigations on the presence of vitamin A in the nucleolus and 
chondrioma of plant and animal cells. When vitamin A is lacking, cell multi¬ 
plication ceases and growth is limited, showing that vitamin A is a growth 
factor. The role of vitamin A in metabolism appears to be that of an inde¬ 
pendent factor in catalysis. The manifestations of avitaminosis A arc attrib¬ 
uted to its indispensable function as catalyst of oxidation and reduction 
processes. 

Changes in the vaginal epith^um of the rat on an excessive vitaniin A 
diet, T. G. Sherwood, M. A. Brend, and B. A. Roper (Jour. A^utr., 11 (1936), No. 6, 
pp. 693-^97) .—A group of 18 female rats 150 days old receiving a complete diet 
was examined at 8-hr. intervals for the normal vaginal smear content until 8 
complete oestrous cycles had been determined. The animals them received as 
supplement 1,500 international units of carotene daily for 15 days. The vagi¬ 
nal smear technic was continued during and following carotene administra¬ 
tion until 8 normal oestrous cycles had agam been observed. This procedure* 
was repeated with another group of 16 female rats 150 days old ri'ceiviiig 
3,750 international units of carotene daily for the 15-day period. 

Examination of the vaginal smear picture showed no deviation from normal 
in the control rats receiving the normal diet, with or without the addition of 
cottonseed or corn oil. Following carotene administration to the experimen¬ 
tal animals, abnormality was apparent within 2 days. Nhcleatod epithelial 
cells predominated at all stages of the oestrous cycle, and leucocytes wore con¬ 
tinuously present, while the cornified cells were rare or absent. The cycle did 
not return to normal until 20 days after cessation of the carotene feeding. 

Lesions of the neiwons system in vitamin deficiency.—TV, Ihe efTcct 
of carotene in the treatment of the nervous disorder in rats fed a diet 
low in vitamin A, H. M. Zimmebm\n and G. R. Oowqitx (Jour. Nutr., It 
(1936), A^o. 5, pp. 41^-423, figs. 2 ).—Continuing an earlier study (B. S. R., 69, 
p. 311), young rats were maintained from weaning on an artificial diet <leti<*iont 
in vitamin A but containing hydrogenated vegetable oil and linoleic acid. Some 
animals received prophylactic doses of carotene, others received curative doses, 
and the remainder were fed the vitamin A-deficient diet without suppleinont. 
Tests were employed to study evidences of neurological manifest alions, and at 
post mortem the sciatic nerves, brachial plexuses, spinal cord, and cer<*brum 
were examined microscopically. 

The results obtained in the previous study were confinned by this investi¬ 
gation, i. e., “that rats subsisting on an artificial ration low in vitamin A often 
develop neurologic manifestations of disease which are due to demyelination 
of the peripheral nerves and spinal cord.” The administration of carotene in 
inadequate dosage of 50 /*g (micrograms) given late in the course of the de¬ 
ficiency did not prevent the occurrence of the neurological symptoms and death. 
The aminals receiving an adequate dosage of carotene, 100 gg, relatively early 
in the course of the deficiency were restored to good health, with the neuro¬ 
logic disorder persisting to an even more marked degree than in the untreated 
animals. The daily administration of 50 fig of carotene throughout the experi¬ 
ment was effective in preventing the development of the nervous disorder, but 
since the presence of linoleic acid in the diet did not prevent it, vitamin A 
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rather than the presence or absence of unsaturated fatty acids is evidently 
the factor. 

[The physiological mechanism of avitaminosis A] {West Virgwia 8ta. 
Bui. 278 pp. 27, 28 ).—^This progress report (E. S. R., 72, p. 728) deals 

with the water metabolism of rats and of dogs (E. S. R., 75, p. 727) in vitamin 
A deficiency. 

The vitamin-B and -G content of commercial beer, P. B. Donovar and 
U. E. IIAI^KE (Soc. Expt. Biol, and Med. Proc., 33 (1036), No. 4. pp. 538-5^3).— 
Five samples of commercial beer, three of which were advertised as a source 
of vitamins, were fed at dose levels ranging from 2.5 to 30 cc per day. The 
exi'‘erimental animals were 21-day-old rats depleted of the vitamin B complex 
for 2 weeks following weaning and before being placed on the test doses. 

The results, based on rat growth and survival when 0.4 g of dried yea&t or 
the beer supplements were fed, show that pasteurization did not affect the 
vitamin B complex concentration. Filtration through sintered glass did not 
appreciably change the vitamin content, whereas filtration through paper caused 
a loss of some vitamin B and nearly all of the vitamin G. When the three 
beers wliich were advertised as a source of vitamins were fed at the 10-cc level, 
the rats showed approximately 50 percent more growth than was shown by the 
rats receiving other beers. 

That the limiting factor in the growth of rats receiving beer supplements is 
vitamin B was shown by feeding B extract containing a minimal amount of 
vitamin <4 and autoclaved yeast containing a minimal amount of vitamin B. 
The addition of vitamin B extract increased the growth rate to the level at¬ 
tained by the positive control rats, a lc\el not reached when atitoclaved yeast 
was fed. The approximate conceutratiou of vitamin B in tiie beers tested was 
calculated to range from 0.05 to 0.1 Sherman unit per cubic centimeter. The 
concentration of vitamin G was considerably greater. These results show that 
beer is a wholly inadequate source of vitamin B for the rat. 

The B-vitainins in human urine, M. H. Roscoe (BiocJiem. Jour., SO (1936), 
No. 6, pp. 1053-1063, fig. 7).—^During a period of 12 days on an ordinary hospital 
diet, with and withoTit the addition of a known amount of vitamin B complex, 
the amounts of vitamins aud Bj in the urine of three normal subjects and 
one case of “alcoholic’* polyneuritis were estimated by methods similar to that 
of Harris et al. for vitamin G (E. S. R., 72, p. 568). The total urine for each 
subject (luring earii ])cri<)d was concenti^ated to 1 1 and fed to rats deprived of 
vitamin Bi or Bs, respectively. The vitamin Bi activity was estimated by a 
curative metluxl and the vitamin Ba activity by a growth method, using rats 
avS the experimental animal. 

No vitamin Ih could be found in the urines of subjects receiving the ordinary 
hospital diet. When 720 international units of vitamin Bi daily were added 
to the diet, 167-333 international units of the vitamin were excreted in the 
urine and the remainder of the additional intake was assumed to have been 
retained. When the subjects were receiving the hospital diet, small quantities 
of vitamin B* were present in the urines. The addition of supplementary vita¬ 
min Ba caused increased excretion and apparently increased retention. In the 
case of the alcoholic iwlyneuritic the initial amount of the vitamins excreted 
was comparable with that of the normal subjects. When additional vitamins 
were given, the vitamin Bi retention appeared to be slightly less and tlie 
vitamin Ba retention slightly greater than those observed in the normal 
subjects. 

Role of adenylic acid in vitamin Bi deficiency, T. W. Bmcaai and L. W. 
Mapson (Nature [London!, 138 (1936), No. 3479, pp. 27, 28, fig. J).—The action 
of adenine nucleotides ou the heart of both the normal and the vitamin Bi- 
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deficient animal was studied. It was found that the bradycardia present in 
rats deficient in vitamin Bi was increased when adenosine or adenylic acid 
from muscle or yeast was injected. A much smaller effect was produced in 
normal animals. “These results suggest that the Brdeficient animal is unable 
to render these compounds innocuous at the same rate as does the normal 
animal.” The authors have established the fact that deaminase activity of 
vitamin Brdoficient cardiac tissue is approscimalely 20 i)crcont lower Uian that 
of similar tissue from animals adeiinately fed. The deaminase activity became 
normal in 18 hr. after the administration of vitamin Bi. All attempts to obtain 
this restoration by the direct addition of vitamin Bi to deficient tissue in vitro 
have been unsuccessful. This failure of tlie deaminase mechanism may result 
in the increased accumulation of adenylic acid iu the tissue, which is the cause 
of bradycardia. Other effects obtained with vitamin Bi-deficient tissue, such 
as increased lactic acid and decreased oxygen consumption, may be due to the 
inhibition by adenylic acid of the oxidative mechanisms which arc responsible 
for the removal of the metabolites. 

Successful treatment of human pellagra with the *‘filtrate factor”, P. J. 

FouTS, S. LrpKovsicY, 0. M. Helmer, and T. IT. Jitkes (/?oc. Bxpl, Biol, and Med. 
Proc., 85 (1036), No. 2, pp. 2i5~2Jfl) .—In this preliminary report the results are 
summarized of the treatment of 4 pellagrins on a pcllagra-prodiicing corn diet 
with concentrates of various factors of the vitamin B complex. 

No improvement was noted following continued treatment of two of the 
patients with 10 and 20 mg, respectively, daily of lactoflavine, hut when this 
was replaced by 6 vials daily of liver extract (derived from 600 g of liver) 
there was rapid improvement in all of the symptoms. The treatment of a 
tliird patient with 35 cc daily of the concentrate of the filtrate factor (chiok 
antidermatitis) of Lepkovsky ot al. noted on page 839 was followed by very 
marked improvement. After 10 days tlie mouth was normal, there was no 
diarrhea, and only an increase in pigmentation of tlie skin over the involved 
parts remained of the dermatitis. The fourth patient, who had severe poly¬ 
neuritis in addition to the pcllagric symptoms, was given 20 cc daily of a con¬ 
centrate of vitamin Ih prepared as described by Stuart et al. (B. S. R., 72, p. 
443). After 4 days the general condition had improved and the caloric intake 
had increased, but the dermatitis, diarrhea, and stomatitis grew worse. The 
filtrate factor was then administered daily in 60-ec doses, with oomifielo dis¬ 
appearance of the diarrhea in 3 diiys and rapid improvement in the dermatitis 
and stomatitis. 

“Pellagrins can be cured while on a maize diet by the administration of a 
liver filtrate which contains the chick antidermatitis factor but which is free 
from lactoflavine and rat vitamin B«.” 

Viltamin sources, XVm, XIX [trans. title], T. L. Isumbudowa (ZUdhr. 
TJntenncli. Lche^isnUL, 71 (1986), No. 4, pp. 324-330) .—Two papers are presented. 

XVIII. Antiscorduiic concenirates from sorrel (pp. 324-326) .—Guinea pigs 
were protected from scurvy when 0.3 g of sorrel juice, acidified to pH 2.90-2.99 
with hydrochloric acid, was fed daily. Signs of scurvy were evident in ani¬ 
mals receiving the sorrel juice without added hydrochloric acid. From the 
results of biological tests it was estimated that 1 kg of the acidified concentrate 
contained 3,000-5,000 units of vitamin 0. Applying the Tillmans titration 
method, values of 2,100-2,200 units per kilogram were obtained. 

XIX. The effect of freezing on the antiscorl^ittie activity of potatoes (pp. 
326-330).—Biological tests were made on groups of guinea pigs with two 
varieties of potatoes. The resnlts show that storage of the potatoes at tem¬ 
peratures of from —13® to —16® 0. preserved the vitamin 0 content, 1 kg 
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containing at least 166 units. Potatoes stored at a temperature not lower than 
from 2.5° to 3° showed a loss of antiscorbutic potency. In tests made on the 
cooked potatoes it was found that slightly greater loss of antiscorbutic potency 
resulted when the frozen potatoes were immersed in cold water before cook¬ 
ing than when hot water was used. The animals receiving 0.6 g daily of frozen 
potatoes which had boon immersed in hot water before cooking were protected 
from scurvy. 

The preceding paper in the series is by Jarussowa (E. S. R., 75, p. 571). 

Distribution of vitamin C in different parts of common Indian foodstuffs, 
M. N. Budra. (Bioohem. Jom\, 30 (1936), No. 4, pp. 701-703). —^The ascorbic acid 
content of different parts of various Indian fruits and vegetables and a few 
animal foods was determined by the indophenol method. In the fresh and 
young fruits and vegetables the ascorbic acid vas more concentrated in the 
skin than in the flesh, but this was reversed when the food had been stored or 
dried. Various organs and tissues of the goat gave the following vfilucs: 
Liver 0.263 mg per gram, kidney 0.176, bone marrow 0.088, milk 0.085, heart 
0.077, and muscle 0.66 mg per gram. 

The vitamin O content of human niflk and its variation with diet, 
I. Selleg and C. G. King (Jour. NiUr., 11 (1936), No. 6, pp. 699-606 ).— 
obtained by the indophenol titration technic, as described by Bessoy and King 
(B. S. R., 71, p. 137), are given for the vitamin O content of human milk. 
Oiunge juice providing varying amounts of vitamin C per day was given to 
some groups of patients, the remainder receiving the good hospital diet without 
supplement. 

The vitamin 0 content of human milk determined in the 53 patients at the 
beginning of the experiment varied from 0.012 to 0.108 mg per cubic centimeter, 
the average being 0055 mg. The patients without orange juice supidcmeiit 
showed a gradual rise in the average value of vitamin 0 to reach 0.064 mg per 
cubic centimeter of milk on the tenth day post partum. The coiTOspoiiding 
values for the two groups receiving orange juice supplement equivalent to 210 
and 430 mg of vitamin 0 per day rose to 0.073 and 0.081 mg. The range of 
vitamin C was approximately 0.06-0.08 mg per cubic centimeter of milk when 
the mother was receiving an adequate diet. This indicates that the normal 
requirement of vitamin C per day for an infant may be established from the 
amount supidiod in mother’s milk when the diet of the parent is adequate. 
Under optimum conditions, v»rith a fluid intake of 21 oz., a child might receive 
from 40 to 50 mg of vitamin 0 (hiily in the first few weeks of life. 

Quantity of vitamin C necessary to maintain the normal reducing value 
of auimal tissues [trans. title], D. De Cabo (Noppo-Bcylcr^s Ztschr. Physiol. 
Chem., 240 (1936), No. 3-4, pp. 179-190, fig. 1). —^The adrenals oC guinea pigs 
maintained on a vitamin C-free diet wore studied. The content of vitamin 0 
in the tissues was determined at various stages during the development of 
scurvy and the curative period by titration with 2,6-dichlorophonoliiidophenol. 
The rate of disappearance of vitamin G from the adrenals was found to ho 
roughly roprosonted by an exponential curve. 

Injections were more potent than oral administrations in maintaining the 
normal concentration of ascorbic acid in the adrenals and liver. Larger 
amounts than the ordinary protective dose against scurvy were required. More 
effective results were obtained when the oral administration was given as a 
natural constituent of the food than in aqueous solution. 

The injection of 12 mg of isoascorbic acid gave similar results to those 
obtained by injections of 5 mg of ascorbic acid in protecting the guinea pigs 
aud maintaining the normal reducing power of the adrenals. It is suggested 
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that the presence of ascorbic acid in normal concentration in the tissues pro¬ 
vides a necessary condition for optimum cell activity rather than acting as a 
reserve. 

Vitamin-0 deficiency in Addison's disease, J. F. Wilkinson and O. A. 
Asnimn {Lancet [London^, 19,)6, II, No. 17, pp, 967-970), —^Three women pa¬ 
tients with Addison’s disease were shown to bo suffering from vitamin V sub- 
nutrition when diagnosed by the method of Harris and Bay (B. R. B., TIi, p. 
427). The degree of subnutrition ran parallel to the severity of the symptoms. 
The i30ssible significance of the finding and tlie rolationshii> of vitamin C to 
pathological i)igmontatioii are discussed. 

Experiments confirming the antiscorbutic activity of dehydroascorbic 
acid and a study of its storage and that of ascorbic acid by the guinea- 
pig at different levels of intake, F. W. Fox and L. F. Levy {Btochem, Jour,, 
$0 {1936), No. 2, pp. 211-,W, fi(j. 1), —^Young guinea pigs were placed on the 
scurvy-producing diet described by Rracewcll et al. (E. S. B., 04, p. 497) sup¬ 
plemented by dehydroascorbic acid, which was prepared from orange juice 
treated with norite. At the end of the 14-wook experimental period, scurvy 
was not present in any of lh(^ test animals. One animal born during the experi¬ 
ment was successfully reared on the diet with oxidized vitamin supplement. 

Following the method of Birch ot al. (B. S. B., 70, p. 741), the amount of 
antiscorbutic vitamin in the livers and adrenals of the animals was estimated. 
It was concluded that the guinea pig has a small and definite capacity for 
storing the vitamin in the Ih’cr and that dehydroascorbic acid is not as easily 
stored as ascorbic acid. Further experiments to determine the ascorbic acid 
content of the liver and adrenals of guinea pigs killed after 10 days on the 
scorbutic diet showed that the amount of ascorbic acid stored is closely 
(leiK>ndont upon the actual level of intake, 

Bachitogcnic factors in cereals [trans, title], 0. Bygh {Bui. Boc. Ohim. 
Biol., 18 {1936), No. 6. pp. 1091-1096). —^The vitamin D content of oats was 
determined by the method of Poulsson and Lovenskiold (B. S. B., 59, p. 293). 
The fat was extracted from the oats, saponified, and the fatty acids recovoi*od 
from the saponified fraction. The iiusaponifiable fraction contained approxi¬ 
mately S80 international units of vitamin D per gram, which was equivalent to 
6 intoniational units per gram of whole oats. The fatty acids from the saponi¬ 
fiable fraction were found to be actively raehitogonic. Tlie fatty acids derived 
frt>m the fat of gre<m ifiants exhibited antirachitogcmic adivily and when fed to 
the test animals receiving doses of fatty acids derived from oats the rachito- 
genic effect was neutralized. When sufficient caustic soda was added to par¬ 
tially neutralize the fatty acids from oats, the unnoulralized portion became 
more potently rachilogiuiic. Fractional distillation destroyed the rachitogonw* 
action of the fatty acids. 

Effects on the fetus of hypervitaminosis I> and calcium and phosphorus 
deficiency during pregnancy, L. W. Sontag, P. Munson, and B. Huff {Amcr. 
Jour. Diseafics CJiilJreu, SI {1936), No. Z, pp. SOZ-310, fig. I).—This is an inves¬ 
tigation of the relationship between abnormalities of the intake of minerals 
and vitamin D by the mother and mineralization of the rat fetus. The experi¬ 
mental animals were eight litters of 30 virgin rats maintained on a modified 
Sherman B diet. The animals were bred and following conception were sub¬ 
jected to one of four procedures: A control group received the stock Sherman 
diet dicing pregnancy; group 2 received a diet deficient in calcium, phosphorus, 
and vitamin B; group 3 received the deficient diet supplemented by 0.2 cc of 
viosterol 2,700 B; group 4 received the deficient diet supplemented by graded 
doses ranging from 0.08 to 0.15 cc of viosterol. Immediately after parturition 
the newborn rats were kUled, weighed, and ashed, and calcium and phosphorus 
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determinations were made. Roentgenograms wore made of the rat mothers 
immediately after conception and after parturition. 

The data, based on findings with 19 litters, demonstrate that the offspring 
of rats that received a diet deficient in calcium and phosphorus had a lower 
calcium and phosphorus content than the offspring of the control rats. The 
calcium and phosphorus contents of the offspring were not increased by the 
administration of high doses of vitamin T> to the rats receiving the mineral- 
deficient diet during gestation. The weight of the offspring was decreased when 
vitamin D, calcium, and phosphorus were lacking in the mother rat’s dietary. 
The offspring of rats on the deficient diet, with and without vitamin D, showed 
a higher calcium : phosphorus ratio than did the offspring of the rats receiving 
graded doses of vitamin D, or the control rats. The experiment indicates that 
the mineral content of the offspring is dependent upon the mineral metabolism of 
the rat mother. 

The success of treating celiac disease from a standpoint of vitamin 
deficiency, O. V. Bice {Arch. Ped., 53 (1930), No. 9, pp. 626-629, figs. 2). —^The 
author reports the successful treatment of eeUac diseases in three children by 
a dietary regime containing high vitamin sources. A detailed account of one 
case is given. The diet included fat in the form of evaporated milk, sugar as 
wheat germ sugar, and vitamin concentrates. 

Note on the non-identity of lactoflavin and the ‘‘extrinsic factor” in 
pernicious anaemia, 0. A. Aszifobo, L. Klein, and J. F. Wilkinson (Biochem. 
Jour., 30 (1936), No. 2, pp. 218-223). —^In continuation of the series of i)apers 
noted previously (E. S. R., 73, p. SS9), the authors studied the hemopoietic 
activity of lactofiavine. Three human subjects failed to respond to parenteral 
administration of lactofiavine alone or incubated with the fraction P 5 Lthe 
active fraction prepared by alcoholic precipitation of the press juice from hog’s 
stomach] (E. S. R., 71, p. 140), or to the intramuscular administration of lacto¬ 
fiavine incubated with normal gastric juice. These results show that lacto¬ 
fiavine is neither the liver antipernicious anemia principle nor the extrinsic 
factor concerned in hemopoiesis. 

The anemia of deaminized casein, M. 1. Smith and E. F. Stohlman (Puh. 
Health Rpts. [17. iSf.], 5t (1936), No. 24, pp. '772-786, figs. 7). —^The authors de¬ 
scribe a series of feeding cxi)erimeuts showing that the anemia of deaminized 
casein, as described by Hogan and Ritchie (E. S. R., 72, p. 892), is an intoxi¬ 
cation and not a deficiency disease. Groups of rats were idficod on a diet in 
which doamiiiizod casein was the sole protein sour(*e, one in which lysine, tyro¬ 
sine, and histidine had been added in amounts approximately ecpiivalont to 
tliose present in casein when fed at the oirtmium level of IS percent, and diets 
supplemented with 5 and 12 percent dried brewers’ yeast, 5 percent casein and 
5 percent dried brewers’ yeast, and 1o iK'rccnl casein and 5 percent dried brew¬ 
ers’ yeast. None of the experimental animals was completely protected from 
anemia. Treatment with liver extract of a groux) of anomic rats appeared to 
have no effect on the blood picture and no influence in arresting the progress 
of the anemia. The experiments indicated that in animals receiving a diet 
containing adequate protein in addition to the deaminized casein the red blood 
cells and hemoglobin did not fall so rapidly nor to as low a level as they did 
in the less adequately supplemented diets. The authors interpret the results 
as follows: “First, the nutritive value of deaminized casein is low or nil; sec¬ 
ond, deaminized casein appears to contain an unidentified toxic factor highly 
specific for the blood elements.” 

A residue was prepared from deaminized casein by suspending 25 g of de¬ 
aminized casein in 400 cc of methyl alcohol containing G-7 cc of 0 n sodium 
hydroxide in an Brlenmyer fiask, refluxing in a water bath at 72®-75® 0. for 
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% hr., filtering, washing with methyl alcohol and with ether, and drying. 
This residue fed at a level of 10 percent as the sole source of protein was 
wholly inadequate when judged by weight curves and periods of survival, but 
no evidence of anemia could be found. A group of rats fed 5 percent of 
3 cast protein in the form of 12 percent of dried brewers* yeast domouslrated 
a moderate degree of anemia. In another group on a diet in which 15 percent of 
casein was included in addition to the ‘‘detoxified** deaminized casein only 
one of seven rats had a red cell count and hemoglobin slightly below normal. 
“These results seem to prove conclusively that the anomia-prodwdiig and 
growth-inhibiting factor or factors of deaminized casein arc to a large extent 
removed or destroyed by boiling with alkaline methyl alcohol.** 

An extract of the detoxified product was distilled in vacuo, and the residue 
was taken up in a small amount of water, neutralized with hydrochloric acid, 
dried on starch, and incorporated at a level corresponding to 10 percent of 
deaminized casein hi a ration containing 12 percent of dried brewers* yeast 
as the sole source of protein for 3 weeks and 6 percent for the following 3 
weeks. Botli rats on the experiment ^owed a normal blood picture at the end 
of the period. “It may be concluded . . . tliat the hematoxic factor in the 
deaminized easein had not been extracted but was largely destroyed by boiling 
with alkaline methyl alcohol.’* 

When detoxified deaminized casein, reprecipated by HCl and filtered, was 
fed to one group of rats and the filtrate concentrated to a small volume was 
Injected into another group, none of the animals developed anemia. 

In order to identify the toxic substance, various extracts of deaminized 
casein weie prepaied and their effects on the blood picture were studied. The 
only way to recover the toxic factor was by rather drastic hydrolysis of the 
deaminized casein with hydrochloric acid. The residue so obtained produced 
anemia when tested in rats. “This would seem to indicate that the toxic factor 
is so firmly bound to the protein molecule that it could not be liberated 
without the more or less complete disintegration of the protein.** Three 
preparations of partially active hydrochloric acid hydrolysates of deaminized 
casein are described which, when injected intraperitonoally in rats, produced 
the morphologic changes in the blood picture of the majority of the animals, 
thus furnishing conclusive evidence of the toxic nature of the anemia of 
deaminized casein. 

TEXTILES AND CLOTHING 

A series of technical studies on unweighted and weighted silk, T-V 
(Rayon ana MelliaM Textile Mo., 16 (1935), Ro. 12, pp. 39-41, 48, fly. 1; 17 
(19J6), Nos. 1, pp. 49-53, flys. o; 2, p. 66, figs. 3; pp. 67, 68, flqs. 4: 3, pp. 36-38, 
figs. 2; 4y PP- ^^2, 73, fly. 1; 5, pp. 35, 36, figs. 4: 6, pp. 65, 66, fl.q. J).—The follow¬ 
ing papers are taken from the report of a series of 12 studies on unweighted 
and weighted silks made at the Pennsylvania State College: 

I. TJic effect of the tin-weighting process on the strength of new silk, W. M. 
Forbes and P, B. Mack (pp. 39-41, 4S).—^Throe series of tests were made on 
silk fabrics prepared from satin-faced crepe. In series 1, one sample was 
unweighted while the other five were passed from one to five times through 
a stannic cbloride-disodiiim phosphate bath. In the same manner the samples 
of degummed sUk in series 2 and 3 were weighted without being given a com¬ 
mercial finishing. To determine the degree of weighting the samples were 
immersed successively in water at 65® C., alcohol and ether, 2 percent hydroflu¬ 
oric acid at room temperature, and 2 percent sodium carbonate at 65®. The 
percentage content of the material other than fibroin, the mineral weighting, 
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and the ash values were obtained. The effects of weighting on the strength of 
the new silk were studied by testing tlie breaking strength, bursting strengtli, 
tear resistance, and abrasion resistance. 

The results show that with increased weighting the breaking strength and 
the ability to withstand tear resistance were decrea&o<l. The abrasion-resist¬ 
ance test showed that after 1,000 rubs on the testing machine the weighted 
samples were less resistant to tearing strain. The unweighted silks resisted 
breakage after 2,000 rubs, while the weighted samples ruptured, the greatest 
damage being noted in the more heavily weighted silks. 

II. A study of llic effects of light and air on unweighted and tin weighted 
silk, N. M. Koberts and P. B. Mack (pp. 40-53).—^Using samples of the same 
silk fabrics as in the above study, and others of a similar weave, the weighting 
process was carried out by two different methods. The weighting determina¬ 
tions and physical tests were made as above. Further tests were done to 
determine the effects of aging in the absence of light, in indoor daylight, by 
Irradiation with a sunlight (S-l) lamp, and in evacuated tubes in the dark. 

The weighted samples to which a commercial dressing had been applied were 
considerably lower in breaking strength than were the undressed samples of 
about the same percentage of weighting. Although the loss in breaking strength 
after aging was not as gi*eat as in the dressed silks, this saving in durability 
did not compensate for the loss in breaking strength. Aging for 6 mo. in the 
dark produced slightly greater losses in breaking strength in the unweighted and 
lightly weighted samples than was produced by irradiation for 100 hr. with a 
sunlight lamp. In the heavily weighted samples the greatest loss was produced 
by irradiation in the air and in evacuated clear quartz tubes, with loss loss 
after storage in the dark. In the unweighted and lightly weighted samples less 
loss in breaking strength was produced by 100 hr. of irradiation than by 4 
months’ exposure to indoor daylight. 

III. The effect of darkroo^n slorage on unweighted and tin weighUd siUc, 
A. A. D’Olier and P. B. Mack (p. 66).—^Tests were made on the same fabrics 
as above to determine the effect of from 6 to 33 mo. of darkroom storage on 
the breaking strength of the silks. The results show that the breaking strength 
decreased progressively as the percentage content of a weighting material’in¬ 
creased and was greater in llie samples to which a commercial dressing had 
been applied. 

IV. The effect of tin weighting on the ah* penneaVility of silkt N. M. Roberls 
and P. B. Mack (pp. 67, 68).—^Previousl;^^ noted (B. S. 11., 67, p. 781). 

V. The effect of dryeleaning and of wafer washing on the strength of un¬ 
weighted and of tin weighted silks, parts i-}.—^This presents the subjert matter 
ill four parts, as follows: 

Pait 1. The effeel of dryeleaning, stains, stain removal agents, and pressing, 
E. C. Ramsay and P. B. Mack (pp. 3(>-3S).—Silks from the same bolts as in 
the previous studies but with different amounts of weighting were used. The 
standard procedure for cleaning silks was repeated from 1 to 15 times on each 
fabric. Nino representative types of stains*were applied in studying the effect 
of the stain alone, the stain and the removal reagent, and the reagent alone. 
The fabrics were ironed with an electric hand iron, a steam-heated flatwork 
iron, and a hand steam iron. One of each series of fabrics after 15 dry cleanings 
was pressed with a hand steam iron. 

Dry cleaning alone produced very Uttle effect upon the breaking strength of 
the fabrics. The stains and spotting reagents of an acid character had a 
tendency to reduce the breaking strength in both unweighted and weighted 
fabrics, the action being more apparent in the latter group. Oily stains and 
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volatile spotting agents showed very little effect, but serious loss of breaking 
strength was noted when fountain pen ink, mercurochrome, rust, perspiration, 
tannin, black carbon ink, iodine, and blood were allowed to remain on the 
fabric for 3 weeks. Spectroscopic examination revealed that the tin was 
removed from the tin-silk combination in the weighted silk by the acid present 
in the stain or removal agent. 

In the pressing process the new silk was more tender following the applica¬ 
tion of dry heat than moist heat. The steam-heated tlalwork ironcr had less 
tendering effect than the steam hand iron. The fabrics which had been dry- 
cleaned before pressing did not show any greater losses in breaking strength. 

Part 2. The effect of various drycleaning solvents on unweighted and on tin 
weighted silks, M. D. Hale and P. B. Mack (pp. 72, 73).—In cleaning a typical 
pure-dye flat crepe silk containing 5.9 percent dressing and a tin weighted 
sample containing 55.48 percent dressing and weighting there were used carbon 
tetrachloride, trichloi-oethylene, perchloroeUiylene, Dow Solvent 68, and ortho¬ 
dichlorobenzene. The fabrics were dry cleaned for 25 min. by the following 
methods: (1) Predried for 1 hr. in an 85° C. drying oven and cleaned with 
solvent alone, (2) humidified in an atmosphere of 100 percent relative humidity 
for 1 hr. and cleaned in solvent alone, (3) preheated for 1 hr. and cleaned 
with solvent to which 2.5 percent of anhydrous potassium oloate soai) had 
been added, and (4) humidified and dleaned with the solvent and soap. The 
fabrics were all brought to constant weight in an 85° oven before the breaking 
strength measurements were made. 

Predrying caused only slight losses in breaking strength, and the pure-dye 
silks showed less losses than the tin-weighted silks. When soap was used, 
slightly greater losses were shown by the pure-dye silks, with only slight differ¬ 
ences noted in the weighted silks. All of the synthetic solvents tested caused 
losses greater than 40 percent when soap was used and the fabrics were pre- 
humidified. as compared with approximately 20 percent losses when the fabrics 
were predried. 

Part 3. Practical drycleaning trials of miscellaneous silks, C. B. Phillips and 
P. B. Mack (p. 73).—^To determine how weak silk fabric need be in order to 
break during the commercial dry-cleaning process, the breaking strengths of 18 
silk fabrics in varying stages of agmg were measured l)eforo and after the 
dry-cleaning process. The fabrics wore dry cleaned for 25 miu. in a commer¬ 
cial machine, using Stoddard Solvent and 2.5 percent of anhydrous potassium 
oleate soap, followed by a 15-min. rinse in clear solvent. 

The resulting losses in breaking strength varied from 0 to 19.8 percent, 
with rupture occurring only when the initial strength in the weaker diro<*tion 
was very low. More satisfactory results were obtained in dry ch^Miiing the 
pure-dye silk fabrics than the weighted silk, spun silk, or silk fabrics with 
discharge printed designs which had been aged. 

Part 4. The effect of water-washing upon the strength of unweighted silks, 
B. Cohen and P. B. Mack (pp. 35, 36^ 65, 66).—^The six fabrics tested wore those 
described in paper 1 as a graduated series with respect to the degree of weight¬ 
ing. The following treatments were administered: (1) Soaking in distilled 
water for 2, 7,12, and 24 hr. at 18°, (2) soaking in distilled water for 2 hr. at 
18°, 38°, 50°, and 100°, (3) soaking for 7 hr. at room tomporature in distilled 
water containing 8 grains each of hardness from both calcium carbonate and 
magnesium sulfate, (4) soaking in distilled water for 2 hr. at 60°, containing 
various kinds of soap, and (5) washing for 2 hr. at 50° by various homo 
methods. In addition 11 miscellaneous weighted and unweighted silks were 
laundered in one commercial and two home electric washers. 
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The strength losses became progressively greater as the time of soaking was 
increased, and were greatest in fabrics of intermediate degrees of weighting. 
After the 2-hr. soaking period the least losses were shown in the most heavily 
weighted silks and the pnre-dye silks. However, with longer soaking periods, 
those fabrics showed proportionately greater percentage of shrinkage than tlie 
intermediate weighted fabrics. The losses increased as the temperature of the 
water was increased, with the heavier weighted fabrics showing the lowest loss 
at 18®. Shrinkage increased only slightly with temperature increases and was 
greater at all temperatures for the fabrics of intermediate weighting content. 
Soaking in distilled water caused smaller losses than in hard water, with the 
fabrics of the lowest weighting content showing the greatest losses in the 
hard water. Excessive strength losses and shrinkage resulted in all fabrics 
soaked in water containing alkaline soap with and without rosiiL Neutral 
soaps and water caused strength losses and shrinkage slightly less than that 
caused by distilled water. 

The mechanical action tests demonstrated that greater tendering effect and 
shrinkage resulted from rubbing the fabric between the knuckles, squeezing 
between cupped hands, and rubbing on the washboard. Washing with the 
vacuum type of washing machine produced the least tendering effect except 
with the most heavily weighted fabrics, which showed the best results after 
the process of squeezing with the cupped hands. 

Tlie losses in breaking strength of the miscellaneous silks increased with 
increases in weighting. No definite trends could be demonstrated for shrinkage 
tests because the fabrics were of different weaves. Generally, the strength 
losses of all fabrics were practically the same for the commercial washer and 
the two t 5 i)es of home washing machines. 

A modified method for measuring wool damage due to scale breakage, 
J. H. Kettering (Jour. Some Ecou., 28 (1936), No. 4, pp. 255-259, fig. i).—This 
test, as developed in the U. S. D. A. Bureau of Home Economics, is used to de¬ 
termine accurately the extent to which undyed fibers or fabrics have been 
damaged during the manufacturing process or subsequent service, and it also 
indicates the amount of service a fabric may be expected to give. The method, 
which is a modification of tlie Bimington-Pauly test, is as follows: 

“To a mixture of 10 cc of 10-percent sodium sulfanilate and 5 cc of 8-percent 
sodium nitrile, add 2 cc of concentrated hydrochloric acid, shake gently, and 
let stand for 1 min. Then add this mixture to 15 cc of 9-percent sodium car¬ 
bonate solution which contains a 0.1-g stimple of the wool weighed under stand¬ 
ard conditions, and allow to stand exactly 10 min. Remove sample, wash it in 
a sintered glass crucible with 300 cc distilled water, and dry it on a watch glass 
in a dark room. Wlioii dry add the sample to 50 cc of 2 n sodium hydroxide 
and allow to stand for 18 hr. Shake well and compare this solution with 0.1 
percent New Acid Brown S, using colorimeter and artificial light” The dye 
solution should be prepared the previous day and filtered immediately before 
use. The reactions should be performed in a constant temperature laboratory 
kept at 70® P.±l®, and aU solutions should be brought to that temperature 
before beginning the test. 

Using this modified procedure, reproducible results were obtained from fabrics 
both slightly and extensively damaged. The values obtained were correlated 
to the strength index and showed a linear relation existing between the results 
of the revised test and of a physical measure of deterioration. 

Guides for buying sheets, blankets, and bath towels, B. M. Vibmont, 
M. B. Hays, and E. O’Brien (TJ. 8. Dept. Agr., Farmers^ rt65 (1936), pp. 
IB]+28, figs. 10).—-This presents guides to aid the housewife in Judging the 
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durability and drying qualities of bath towels, such as knowledge of the length 
and width of the towel, the colorfastness, the amount and rale of water absorp¬ 
tion, the number of filling and warp yarns to the inch and their breaking 
strengths, the weight per square yard, and the number of square inches of 
terry in the entire towel. Revisions of the material as to slicets and blankets 
contained in Leaflet 108 (E. S. R., 71, p. 1-12) and Leaflet 111 (E. S. R., 73, 
p. 573) are also included. 

MISCELLANEOUS 

An outline of biometric analysis, A. B. Tseloab (Minneapolis: Burgess 
Pub. Co,, 1936, 12, ed.], pp, [12]+1S5, figs, [-W]).—This outline “has in view the 
aiding of students in grasping the fundamentals of courses in biometric analysis, 
given by the author at the University of Minnesota, and its contents are entirely 
limited by the demands of that teaching.” 

Partners in agricultural progress: [Biennial Report of California Sta¬ 
tion, 1935-36], 0. B. Htjtohison and S. G. Rtjkinow (California 8ta, [R/cw.] 
Rpt,, 1935-36, pp, IX+230, pis. 23). — ^The experimental work not previously 
referred to is for the most part noted elsewhere in this issue. 

Report of the Hawaii Agricultural Experiment Station, 1936, [O. 0. 
Magistad et al.] (HoAJoaii Sta, Rpt. 1936, pp. 96, figs. 16),—The experimental 
work not previously referred to is for the most part noted elsewhere in this 
issue. 

Index to Vols. 1-18 (indusiTe) (Michigan Sta. Quart. Bid., 1936, In^ex 
vols. 1-18, pp. 68) —^This includes both subject and author indexes. 

Farm Research, January ], 1937 (Farm Res. iNew York State Sta."}, 3 
(1937), No. 2, pp. 14, figs. 6). —In addition to papers noted elsewhere in this issue, 
the foEowing are included: Holland’s Contribution to Cheese Making, by 0. D. 
Kelly (p. 6); The Seed Situation for This Season, by M. T. Munn (p. 7); and 
Need Improved Strains of Legume Bacteria, by A. W. Hofer (p. 12). 

Forty-ninth Annual Report [of Cornell Station], 193G, G. E. Ladd ht al. 
({New York} Cornell Sta. Rpt. 1936, pp. 63-162). —^The experimental work not 
previously referred to is for the most part noted elsewhere in this issue. 

Service to agriculture: Report of the West Virginia Agricultural Experi¬ 
ment Station for the biennium ending June 30, 1936, F. D. Fromme (West 
Virginia Sta. Bid. 278 (1936), pp. 40, figs. 4)- —^The experimental work not pre¬ 
viously referred to is for the most part noted elsewhere in this issue. 
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Kansas College and Station.—^The legislature has appropriated $2,511,000 
for the support of the iutstilution durhig the biennium begiuuiug July 1, 1937. 
This includes as special items $450,000 to replace the physical science build¬ 
ing burned in 1934, $100,700 for the four substations, $42,000 for outlying 
experiment fields, $30,000 for laboratory equipment, $30,000 for research on 
diseases of livestock, and $160,000 for extension. The physical science build¬ 
ing will be a three-story limestone structure 300 ft. long with 80-fi. wings, 
and it is hoped to have it ready for occupancy in the fall of 1938. 

Thomas E. Will, professor of political economy from 1894 to 1S97 and 
president from 1897 to 1899, died in Belle Glade, Fla., on March 5 at the ago 
of 75 years. 

Kevada Station.—^In cooperation with the XJ. S. D. A. Forest Service and 
the Division of Irrigation of the Bureau of Agricultural Biiginoeriug, the 
station is inaugurating a study of spring precipitation in the Lamoille Basin 
of the larger Humboldt Blver Bashi. The purpoj-o of tlie project is to deter¬ 
mine the relative rainfall at a higher elevation in terms of precipitation on 
the basin floor, in order to determine the weight that should bo given the 
spring precipitation in forecasting the total run-off. 

A shelter cabin has been erected midway between Jarbidge and Marys 
Biver Basin for the better protection of snow surveyors. As funds become 
available, similar cabins will bo erected in the various basins of the State. 

OorneU University.—^A State appropriation of $30,000 has been provided 
for the construction of two greenhouses, each 100 by 35 ft., to be used for 
potato research by the departments of plant pathology and plant breeding. 
The houses will be partitioned into several sections, all beds will be tiled for 
steam sterilization, and blower fans will bo used for forced air ventilation. 
Several small gas-proof sections will be constructed for studying the virus 
diseases of potatoes. 

In further development of the program previously noted (B. S. R., 08, p. 876), 
action has been taken by the trustees of Cornell and Syracuse Universities 
whereby all iu&triictions in professional forestry, boUi graduate and under¬ 
graduate, offered under State auspices will be concentrated after July 1 in 
the New York State College of Forestry at Syracuse. All professional instruc¬ 
tion in wildlife conservation and management w^ill be offered in the New 
York State College of Agriculture at Ithaca. The degree of master of forestry 
will no longer be given at Cornell, and its department of forestry will limit 
its instruction to nonprofessional courses designed to round out, as to forestry, 
the program of students of agriculture or of wildlife conservation and manage¬ 
ment. The extension work, however, will be continued, as well as the develop¬ 
ment of research forest properties and certain phases of other research in 
forestry, such as forest soils and forest pathology. C. H. Guise, professor 
of forest management, has been transferred to the office of resident instruction 
of the College of Agriculture, where he has served since February 15 as 
professor of personn^ administration. 

Provost A. B. Mann has resigned, to become vice president of the General 
Education Board, effective July 1. 
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New York State Station.—^Drs. G. J. Hucker and Carl S. Pederson, chiefs 
in research in bacteriology, have been granted leaves of absence for G months. 
Dr. Hucker will spend 4 months in New Zealand conferring with bacteriolo¬ 
gists, dairy spocialtsts, ajid veterinarians on the detection and control of 
mastitis and seiitic sore throat, dividing his time between the University of 
Hamilton, the Veterinary Laboratory at Wal aceville, and the Dairy Research 
Institute at Palmerton North. Dr. Pederson will study sugar spoilage in 
Cuba. 

Majorie Rogers Crawfoxxl resigned as librarian March 15 to engage in com¬ 
mercial library work and has been succeeded by Rachel Evans Ilcning. Dr. 
Frederick W. Hayward has been appointed assistant in research (chemistry). 

Pennsylvania College and Station.—^Winfred AV. Branian, associated with 
the station and the Institute of Animal Nutrition since 1903 and at the time 
of his retirement in 1936 associate professor of animal nutrition, died March 
24 at the age of C3 years. A native of Massachusetts, he was graduated from 
Worcester Polytechnic Institute in 1897 and received the M. S. degree from 
the college in 1908. lie has been succeeded by Dr. Seth R. Johnson. 

Utah College and Station.—^Dr. W. E. Carroll, professor and chief of swine 
husbandry in the Illinois University and Station, has boon ax)pomted dean 
of the School of Agriculture and animal husbandman in the station, effective 
July 1. 

Virginia Station.—^E^ances Hicks Bass, assistant in household engineering, 
resigned March 31. R. E. O’Brien, Jr., has been appointed assistant agrono¬ 
mist, effective March 1. 

Washington CoUege and Station.—^A substantial increase in appropriations 
for the next 2 years will permit of some much iioodod additions to the teaching 
and research staffs and some increases iu maiutcimnce allotments. A si)ccial 
appropriation of $62,500 w^as made for the establishment of a tree fruit sub¬ 
station in the Wenatchee fruit-growing region. 

Through the new Department of Social Security of the Stale and the State 
Planning Council, a fund of $37,000 has been allotted for soil surveys for 
the biennium ending March 31, 1939. The work will be a part of the project 
on soil survey and land clabsification conducted by the station in cooperntipn 
with the State Planning Council. 

Robert D. Bichmauu has been appointed assistant cntomologiht iu the 
station beginning April 10. Waller J, Clore, research assistant in horti¬ 
culture, has been api^ointed assistant borlicnlturist of the main station and 
horticulturist of the Irrigation Substation, and will work i>riniarily on prob¬ 
lems of vegetable crops. 

Ameidcan Meteorological Society.—^At a meeting held at the U. S. D. A, 
Weather Bureau, Washington, D. C., Ai>rii 28-29, 1937, the principal themes 
were long-time trends of weather, droughts, and long-range forecasting perti¬ 
nent thereto; and physical bases for the development and movement of 
pressure systems and the air masses of which they are constituted, with 
suggestions of lines along which further research is especially needed. Sound 
films prepared by the Department of Agriculture on the subjects of Fire 
Weather and Flood Weather were presented, and there was an exhibit of 
radiometeorographs. A joint session was held with the American Geophysical 
Union. 
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Abortin, use. n.S.D.A. 688. 

Abortion—see aZso Brucella abortus. 

agglutination test in cattle, low titer 
reactions to. Mo. 689. 
agglutination test, 1: 50 and subsequent 
test behavior, 536. 
control and eradication, Mich. 689. 
control in breeding herds, Tenn. 102. 
detection and control, n.S.D.A. 688. 
diagnosis, agglutination vaiue, 10, im¬ 
portance in, 248. 

immunization studios, 102; Mich. 689, 
849. 

in mares, experimental studies, 244. 
in swine, transmission to cattle, Mo. 
689. 

in swine, vaccination against, Calif. 848. 
low agglutination titers in, significance, 
248. 

studies, 243; Ariz. 97; Colo. 533; Tex. 
533. 

testing, Mo. 689. 

transmissibility among dairy cattle in a 
Utah dairy village, Utah 248. 
whey tests for diagnosis, Calit 848. 
AfallesteB oamelus, new fiom South America, 
512. 

Acanthomi/ops niffCTf poison bait for, 513. 
Aoan1h08ceU4ea obfeotus, see Bean weevil. 
Acctylmothylcarbinol in bread, relation to 
broad flavor, 878. 

A chorion muria, notes, 99, 

Achorutea armatus in mushroom bods, 67. 
Achroia ffrisella in Oregon and California, 
501. 

Aohromobaoter sp., cause of musty flavor in 
butter, 632. 

Acid phosphate, see Superphosphate. 

Acids— 

amino, see Amino acids, 
flatty, see Fatty acids, 
organic, metabolism in plants, 456. 
Aorobasis caryae, sec Pecan nut casebearer. 
Acrocoelia jehovae, attendance on citrus 
mealybug of Palestine, 215. 

Acrospermum oompressum, development of 
ascocarp, 13. 

Actinomyoes spp. from scabby potatoes, com¬ 
parative study, [N.Y.] Cornell 804, 


Addison’s disease and vitamin C deficiency, 
relation, 888. 

Adenylic acid, role in vitamin Bi deficiency, 
885. 

Adobe construction, 550. 

Adolescence, research in, 720. 

Aenoplex carpocapsae, effect on codling moth. 
Mo. 655. 

Aeolothi\ps btoolor, notes, S.C. 217. 
Aerobaoter aerogenes, indol tolerance, 691. 
Aerobic and anaerobic dissimilations, macro- 
respirometcr for study, 18. 

Agar plate technic, standard, proposed 
changes in, 312, 527. 

Agave, genetic studies, 609. 

Agglutination— 

specific bacterial, important factor in 
mechanism, 07. 
testing, Mich. 689. 

tests, tube V. plate tests on low react¬ 
ing serums, Mo. 680. 

Agricultural— 

adjustment and farm tenure, 407. 
balance, data, U.S.D.A. 551. 
census of Canadian Provinces, 407. 
census, world, data on Union of South 
Africa, Australia, Finland, Argentina, 
and Peru, 557. 

college freshmen, bases for predicting 
scholastic success, 715. 
coUegea—see also Iowa, Kansas, Massa¬ 
chusetts, eta 
nutrition courses in, 715. 
credit research in FCA, 407. 
credit situation in Maryland, handbook, 
Md. 122. 

credit, sources and costs, [N.Y.] Cornell 
863. 

credit system, 661. 
credit, treatise, 260. 
depression, graphic summary, Tenn., 
863. 

development and grasshoppers in North 
Dakota, 362. 

Economics, Canadian Society, proceed¬ 
ings, 407. 

economics—see also Farm economic, 
work at University College of 
Wales, 863. 
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Agricultural—Continued. 

education, graduates in, preemployuient 
records and activities, I’a. 208. 
education in world, 417. 
engineering, see Engineering, 
extension, srr Extension, 
industry in Illinois, luture population 
in, 265. 

Journals, new, 143, 576, 736. 
labor —see also Ijabor. 

income of landlords and tenants. 
Ark. 705. 

of (.'alilornla. c<»nleinporary back¬ 
ground, 875. 

of California, liistorieal back¬ 
ground, 260. 
wages, 707. 

legislation, international yearbook, 264. 
machinery —see also Combines, Tbresber, 
etc. 

for harvesting buffalo grass sc<*d. 
114. 

for sugar beets, new developments 
in, 860. 

improvement, 404. 
testing, measuring apparatus for. 
404. 

museums, references on, XI.8.D.A. 418. 
organisation In New Zealand. 413. 
outlook for Illinois, Ill. S64. 
policy, Canadian, 407. 
prices, textbook, 711. 
production, adjustments in to conserve 
fertility and prevent erosion, Ky, 117, 
production control, adjustments in crop 
ping systems due to, Mo. 705. 
products— 

co.st of production, N.C. 119. 
demand and prices, outlook, Okla. 
551. 

drying, 702. 

marketing, see Marketing, 
of Ohio farms, Chtimuled gross 
cash income from, 260. 
of Oklahoma, purchasing power. 
Okla. 408. 

prices in New York State, iSil to 
1035, IN.T.] Cornell 263. 
production - consumption balan<*o. 
Mich. 709, 

readjustments in nortliern New Eng 
land from 1790 to 1030, 872. 
relief, see Kelief. 

resea j‘ch, application of statistical 
methods to, 575. 
situation. Okla. 408. 
situation, world, 410. 
situation, world, treatise, 705. 
statistics, U.S.D.A. 124. 
statistics, international yearbook, 415, 
712. 

statistics of Ohio, Ohio 871. 
tenancy, see Farm tenancy, Farm tenure, 
and Land tenure. 

workers on relief in California, 865. 


Agriculture— 

and industry, production control in, 
407. 

application of physics to, 178. 
r>cpartmeiit of, see iTniled Stales De- 
piirtnM>nL of Agriculture, 
electricity in, see Electricity, 
in Maine in 1035, Me. 259. 
in Wasbingiou, trends and doaimbb^ 
adjustments, Wash. 410. 
in West Virginia, trends, W.Va. 118. 
income in, 706. 

Agromyzidae, new Central American, do 
scriptions, .306. 

Agronomy, statistical methods and appli¬ 
cation to, 468. 

Agropyron and Triticum, hybridlssa tion, 610. 

Agrostis nebiilosa, chromosomo behavior in. 
173. 

Af/rotis, see Cutworms. 

Air— 

cleaner performance, Calif. 857. 
conditioning and engineering, treatise. 
400. 

coolers, home-made, description, 117. 
effect «>n unweighted and tin weigh led 
silk. 801. 

humidities, effects of altering im vapor 
pn^ssure gradients, 460. 
nuKss analysis, introduction to study, 
5. 

Alabama argiliacea, see Cotton leaf worm. 

Albumin, blood, spreader ii.sed with oil 
sprays, 359. 

* Albumin, egg- 

acotone-dried, lysozyme from, 581. 
as sole source of protein and vitamin 
Bs for rats, toxic effects, 419. 
foaming, 560. 

height of firm portion as nieasun* of 
condition, 379. 

isoelectric point, effect of method of 
preparation and of cations, 711. 
ovogiobulin in, change In eon cent ration 
during egg formation, 3S(). 

Hensonal variation in performance, 716 

I tliickncss, fuclors affecting. H.S.U.mV. 

* 612. 

Ihrtlif/efies vlsrosits, studies, 03. 

Alcohol— 

and gasoline bhmds for bigli compres 
sloii eight-cylinder automobile engine. 
859. 

and g-isoliiic blends, tests, 547. 
as fuel for aiilomutivo engines, 859. 

Alcohols, fatty, rluMlanates of a.s ins<»ctl- 
cides, 215. 

Atevroeanflms icoglumi, see Biackfiy, eltrus. 

Aleutx>glyphus — 

and Chcyletu^ entdiius, interne 
tion between, 213. 

ovatus, heat and cold resistance, rela¬ 
tion to temp(»rature of development, 
358. 
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Alfalfa- 

aphid, notes, n.S.D.A. 654. 
bacterial wilt and winter-killing, con¬ 
trol, Colo. 480. 

breeding, Calif. 780; U.S.D.A. 617. 
bromograss mixture, gootl pasture trom, 
Mich. 618. 

cold resistance in, relation to reserves, 
iowa 010. 

cutting, late snmniiT and early fall, 
effect, 782. 

ciiUiiig tests, Ll.iwaii 780. 
cuttings, stimuLitiou ot root lorina- 
tion, 470. 

dwarf, transmissible by grafting, 244. 
failure, cause, Ky. 40. 
fatigue of soils cioijped to, role oi Imc- 
teriopbago, 500. 

freshly cut, v. altnlfa leaf and blossom 
meal for poultry, Hawaii 83r» 
givon color and caroleii<‘ in, 1 actors af 
fecting, U.S.D.A. 528. 
grown in Soiilli Africa, vitamin C in, 
420. 

hay as sole ration for iLiiry cattle, Nev. 
227. 

liay, chopped, storage in von Lila led con¬ 
tainers, 703. 

hay, chopping and storing, Ind. 540. 
hay, chopping at time ol stor.ige, 842. 
luiy, color, effect of variations in sun 
expOHuns Aviz. 20. 

hay, composition, digestibility, and milk 
producing value, Va. 2S;i. 
hay, fct'diiig value, blieli. 07S. 
hay fi'om phosphorus i routed ground, 
feeding value, Ariz. 80. 
liay improvement and avol<IaiK*(‘ of win¬ 
ter injury, Mich. 618. 
hay in storage, color and pigments, 527. 
hay, long v. chopped, for pregnant 
ewes, I N.y.J Cornell 835. 
hay, third eutting, vitamin A activity. 

effect of curing, 080. 
liay, vitamin A in, elTeel of storaee, 
836. 

hay, vitamins In, Colo. 518. 
inheritance studies, Ariz. 20. 
iuociilatiou studies, (^olo. 468. 
lAdak, tests of merit, Mont. 618, 
leaves, moisture content when shatter¬ 
ing occurs, 703. 

longevity and growth, relation to fre¬ 
quency of cutting, I N.Y.lCornell 781 
looper, eonirol with pyrethrum dusts, 
Colo. 001. 

looper outbreak, 050. 
meal as protein supplement for pregnan 
sows, Mich. G08. 

meal, effect on development of body or- 
gans of cockerels, 229. 
meal, feeding value for pigs, 220. 
molasses silage v. alfalfa iiay, feeding 
valuer Mich. 670. 

nodules, abnormal structure, effect o. 
nitrate supply to host, 770. 

24455 38--4 


Vlfalfa—Continued. 

on alkaline calcareous soils, fertiliza¬ 
tion, Ariz. 325. 

Perononpora Irifoliorum on, in Now 
Mexico, U.S.D.A- 635. 
pollination in, mechanism, 782. 
production-cousumpLiou balance, Mich. 
709. 

resiwuse to <legr<*e-» ol liming, W.Vn. 
702. 

rout ae\eIopnient, dleet of re:ic(iou of 
soil strata, 162. 

root halts, infeetion by nodiih* bacteria, 
effect of sodium nitrate, 14. 
seed, lygacdtl plant bugs and ptuilalomid 
bugs on, LT.SD..i. 651. 
silage, 6ce Silage. 

snout beetle, control, [N.Y.JCornell 820. 
snout beetle in New York, status, 368. 
snout beetle, parthenogenidic, early em- 
bryological development, 78. 
soils, fatigue of, causes and reniedi(>s, 
200 , 201 . 

stands, duration, eltects of vnrioii.s treat¬ 
ments, Ark. 617. 
tim<‘ for seeding, VI. 178. 
tlmolh> mixtures, tertili/a‘r experiments. 
N.TI. 469. 

us(‘ of ammonium phuAphale for, Ariz. 

6 . 

variety tests, Ky. 29; Tex. 168. 
wcHWil, notes, II S.D.A. 654. 
we<‘vil, status and control, 369. 
yield and composition, effect of IVr 
tilizors and soil types, 29. 

AUilaria, galls on, Aiiz 40. 

Algae, green, auxins from, (ffoct on Phy- 
iophl flora cactorum, 17. 

Algae, marine, mliKTUl composition, Hawaii 
877. 

Alkali- 

disease, causative agent, U.S.D.A. ;J75. 
dLsoa-<e or selenium poisuiiiiig, 2i0, 
soils, black, rcclaiuation with various 
kinds of sulfUr, Calif. 30f). 
soils, j-eclanmtion by oiectrodialysls, 459, 
soils, white, reclamation in Jinperial 
Valley, Calif. .‘iOS. 

Mkaliuo soils, aeldiilnl<*d fertilizers for, 769. 

Allantolu occurring in maggot secretions, 
stitmilaliou of healing by, 690. 

Allergy, cliiil(‘al, in humans and experimental 
anaphylaxis in animals, basic identity, 571. 

Almond— 

Ooi^nrum blight and blossom bllglit, 
Calif. 804. 
tree blight, 817. 

Almonds— 

breeding, U.S.T).A. 625. 
effect of ammonium sulfate. 890. 

tffemon’o— 

leaf blight of flax, Ariz. 46. 
f^olani on tomatoes, temperature studi(% 
U.S.D.A. 59. 

sp., cause of blackening of wheat, 490. 
sp., cause of tomato black rot, 208. 
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Altemaria —Continued. 

tenuis, notes, Conn. [New Haven] 206. 
tenuis on cotton in Peru, 642. 
tomato on tomatoes, temperature 
studies, n.S.D.A. 09. 

Aliicita niveodaotyla, pest of sweotpotatocs 
in Kwangtung, 6G0. 

Aluminosilicates, colloidal, swelling, Mo. 
589. 

Aluminum, beneficial effect on citrus, OO.**. 
Amaranth, Chinese varieties, vitamin C in, 
270. 

Amawonematus Uneatus in Illinois, 226. 
Ameba studies, Mich. 689. 

Amelia pallorana attaching pine, 501. 
American— 

Meteorological Society, meeting, 806. 
Public Health Association, standard 
agar plate technic, proposed change 
in, 527. 

Society of Agronomy, meeting, 288. 
Amidostomvm ansei’is of geese in western 
Washington, 108. 

Amino adds— 

and peptides, studies, 740. 
excretion fiora root nodules of h'guines, 
315. 

in crystalline pepsin, determination, 584. 
in wheat, U.S.D.A 579. 

Ammonia— 

nitrogen in eggs, microdctcrminatioii, 
Mich. 154. 

source of loss in Ejeldahl distillations, 
748. 

Ammonium— 

salts, photonitrification, 596. 
sulfate, effect on Heterodera scliachtii 
infected soil, 58. 
sulfate fertilizer, behavior, 800. 
Amoelotamia — 

cuneata in partridges, 252. 
sphenoides, notes, r.B. 85G. 
Amphieerddus maxsoni u.sp., description, 
863. 

Amphorophora ruU, notes, N.Y.Stato 351. 
Amylase, jg-malt, reversible inhibition by 
ascorbic add and related compounds, 428. 
Anabasine, toxic action on bean apbld, 300. 
Anabrus simplex, see Cricket, Mormon. 
Anaerobes, sporulatlng, cultivation and 
identification, somisoUd media for, 770. 
Analysis, biometric, outline, 89*1. 
Anaphothrips conoinms, notes, 09. 
Anaplasmosis— 

bovine, transmission by ticks, 249. 
diagnosis, applicability of complemtuit 
fixation in, U.S.D.A. 6S1). 
effect on blood cells of host, 535. 
immunization, 534. 
in sheep and goats, Tex. 53:1. 
in sheep in Prance, 250. 
mechanical transmission hy unclean in 
strumeuts, 97. 

Anarsia UncaUlla, sec Peach twig borer 
Anarlia jatropliae in Texas, 71. 


Anastrepha — 

fraterculusr see Fruitfly, West Indian. 
ludens, see Fruitfly, Mexican. 
serpentina, control, n.S.D.A. 654. 

Anatis, anatomical and systematic study of 
genus, 665. 

Andrews Bald, origin, 12. 

Androstcrone— 

effect on accessory reproductive organs 
of rodents, 780. 

response of comb growth in capons to, 
779. 

site of injection, relation to comb re¬ 
sponse in fowls, 613. 
synthetic, effects on accessory repro¬ 
ductive organs of male ground squirrel. 

Anemia— 

caused by deaminized casein, 889; Mo. 

668 . 

diseases causing, relation to gaseous 
oedema, 536. 
equine infectious— 

in Now England, 5-10. 
in northern Sweden, 305. 
mercuric chloride test for, 540. 
outbreak, blood changes in, 540. 
studies, U.S.D.A. 688. 
hypochromic, in pregnancy, preveuUou, 
138. 

in pregnancy, 720. 

nutritional, blood and blood-forming 
organs during recovery ffiom, Ha¬ 
waii 877. 

nutiitional, cured by evaporated milk 
supplemented with iron, 130. 
nutritional, of infants, treatment, 138. 
pernicious— 

etiology and treatment, 730. 
extrinsic factor for, 425. 
lactoflavin and extrinsic factor in, 
nonidentity, 8S9. 

Anemias of childhood, 138. 

Anesthesia, effect on urinary excretion and 
tlHKue fixation of ascorbic acid, 428. 

AnyUia for control of diaiiioudbnck 

moth in New Zealand, 219. 

Angoiimols grain moth eggs as food for 
cncujld beetle in Tricofframma laboratory, 
Colo. 224. 

Anguillulina dipsaoi— 

In bulbous iris, detection, U.S.D.A. 339. 
natural transfer from clover to straw- 
bony plant, 210. 
on potatoes, 810. 
on rhubarb in Yorkshire, 644. 
on tomato stems and leafstalks, 354. 
Augtilar leaf spot, wild hosts, insect trans¬ 
mission, Ey. 40. 

Animal— 

chromosomes, sec Chromosomes, 
diseases— see also sprcfiflo diseases, 
and parasites in California, 689. 
and parasites in Kenya, 244. 
due to anaerobes, 243. 

In Kuuthern Bhodesla, 689. 
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Animal—Continued, 
diseasoe—continued. 

laboratory diagnosis, epizootological 
data from, 244. 
notes, 689. 

nutritional, and mineral deficien¬ 
cies, Colo. 532. 

parasitic, cutaneous reactions and 
diagnosis, 848. 

sporadic, food deficiency and in¬ 
toxications, treatise, 847. 
fats, scp Fats. 

life in Palestine, ecology and zoogeog¬ 
raphy, 661. 

micrology, exercises in zoological mirco- 
technic, 210. 

nutrition, mechanical aspect, 514. 
organs, copper determination in, 295. 
parasites, see Parasites, 
tissues, copper in, 130. 

Animals—see also Cattle, Llyestock, Mam¬ 
mals, Sheep, etc. 

domestic, J^cfUnoeooous disease of, 243 
domestic, gro-vrth and deTclopment, Mo. 
370. 

domestic, helminth parasites in Brazil, 
848. 

effect on soil development and stability, 
753. 

game, effect of arsenical insecticides, 
246. 

hybridization, 773. 

improvement, and development of ge¬ 
netics, TJ.S.D.A. 20. 
in nature, variation of, 210. 
insects affecting, Tex. 502. 
physiology of reproduction in, [N.T.] Cor¬ 
nell 777. 

wild, marking for identification, T7.S.D.A. 
356. 

Anomala orientdUs, see Asiatic beetle. 
AnonumtUla new genus, erection, 369. 
AnopheXes-^ee also Malaria and Mosquitoes. 
0tadrimaottlatus in United States, races 
of, 220. 

Antestia spp. in Uganda, 218. 

Anthomyidae reared from flowers of Senet^o, 

222 . 

AwthormMis^ 

ffrattdis, see BoUweeviL 
grandis Uwrberiae, see Tburberia weevil. 
signatus, see Strawberry weevil, 
Anthracnose, sec sp&^flc host plants. 
Anthrax, eradication, U.S.D.A. 688. 
Anthrax, symptomatic, see Blacklog. 
Anthrems serophulaHae, see Carpet beetles 
Antigens, stained diagnostic, use, U.S.D.A. 
688. 

Anlimosan treatment for Trypanosoma con- 
golenso in cattle, 103. 

Antineuritic vitamin, see Titamin B (B^). 
Antirachitic, see Bickets and Vitamin D. 
Antiscorbutic, see Istomin C. 

Ants-^ 

Argentine, status, 369. 
house, control, 613; Ill. 79; U.S.D.A. 
501. 


Ants—Continued. 

of Palestine, attendance on citrus mealy¬ 
bug, 215. 
of Texas, 79. 
white, see Termites. 

Anuraphis roscus, see Apple aphid, rosy. 
Aortic arch in rabbits, variation of branches, 
19. 

Aphanomyocs cuteicTies^ cause of pea root rot 
in Tasmania, 203. 

Aph clcnchoidcs — 

fragariae, strawberry strains, 647. 
parletinus, feeding habits, 354. 
ApJulenchus avenae — 

as plant parasite, status, 650. 
feeding habits, 354. 

Apholinidae— 

classification and descriptions of new 
species, 607. 

establishment as parasites, 360. 
Aphids— 

control, Ky. 507. 

dormant season sprays for, Mich. G55. 
infesting potatoes, effect of wind ve¬ 
locity on flight, 862. 
intcrmountaln, notes, 507. 
new, from Colorado, 303. 

New York Stale list, additions to, 050. 
reconditioning for study, 70. 
subterranean, distribution in South At¬ 
lantic States, 508. 

toxicity of selenium-containing plants 
to, 829. 

transmission of bean mosaic virus by, 
659. 

transmission of virus by, amouni of in¬ 
fection from, 805. 
winter clean-up program, 210. 
woolly, SCO Apple aphid* woolly. 

Aphis — 

fabae, notes, 58. 

torb^, sec Strawberry root apbld. 
gossypii, see Cotton aphid and Melon 
aphid. 

heUanthi, notes, 66. 
med4gagtnis» see Cowpea aphid. 
ncrii, notes, U.S.D.A. 654. 
ruhUiola, notes, K.Y.State 351. 
rumicls, see Bean aphid. 
spiraocola, transmission of bean mosaic 
virus by, 059. 

RPP*» vectors of bean mosaic virus, 344. 
Aphrophora permutata, notes, 056. 

Apiaries, hispocUon, Tex. 602. 

Apiculture, see Beekeeping. 

Aplanobacter miohigmense, notes, U.S.D.A. 
839. 

Apophallus venustus, morphology and tax¬ 
onomy, 500. 

Apparatus— 

differential icfractomcter, description, 
747. 

fat stability, Swift, for approximating 
end of induction period, improvement, 
749. 

for determination of momentary amount 
of assimilation, 460. 



930 


KXPERIIMKNT STATK>JSr BECORD 


I Vol. 7(i 


Apparatus—Coniinued. 

for determining carbon dioxide produc- 
lion of flour sample, 437. 
for measurement of CO^ evolved during 
decomposition of soil organic matter. 
450. 

for measuring rato of streaming of at¬ 
mospheric gases into interior of liv¬ 
ing sections of woody stems, 7G3. 
for rapid counting of large numbers of 
small insects, 65. 
for sugar titrations, 740. 
melting point, electrically heated. 746. 
multiple-unit distilling for determina¬ 
tion of fluorine, 149. 
new, for carbonic acid ehtimatious in 
soils, 151. 

ring sliearing, for determination of 
shearing resistance and plastic flow, 
401. 

self-sealing vessels for storage of solu¬ 
tions used in Van Sl.vke ga.sometrie 
methods, 747. 
sensitive check valve, 747. 

Apple— 

aphid, rosy, control and status, 501, S23. 
aphid, woolly, resistance and iinniimitj 
of apples to, 829. 
bitter rot control, 60. 350. 
black pox due to black root rot fungus, 
W.Va. 804. 

blossoms, fire blight bacteria penetra¬ 
tion, mode, Ark. 105. 
blossoms, spraying and dusting. olTecl on 
set of fruit, [N.Y.lCom^ 701. 
blotchy cork, relation to diminution of 
calcium in fruit, 350. 
cions, root systems, 629. 
cork and rosette disease, [N.T.] Cornell 
804. 

curculio, larger, in Wisconsin, 78. 
enrenlio, notes, N.Y.Statc 656. 
die-back and losette, Calif. 803. 
disease, new, 815. 

diseases in Pennsylvania, TT.S.D.A. 6:15. 
diKoases. nonparasitlc, in storage, 405. 
fire blight— 

in young irc('s, relation lo orchai’d 
practices, [N.Y. lCorn<‘lI S04. 

of Stayman variety, lelatioii to ni 
trogen - carbohydrate nutrition. 
350. 

organism, overwintering in trees 
suffering from severe winter in¬ 
jury, tN.Y.] Cornell 804. 
flowers, selfed and crossed, polh'ii tiibi' 
growth in, Ark. 623. 
foliage, phoTosynthetic efliclency, [N.Y. | 
Cornell 791. 

fruit buds, winter injury to, nature, 
W.Va. 790. 

insects and diseases, cost of control, 826. 
insects, control, factors in, 823. 
juice, studies, N.Y.State 579. 
leaf scorch, control, [N.Y.] Cornell 804. 
leaf btruclure, relation to position on 
shoot and type of growth, 704. 


Apph'—Continued. 

leafhoppor, wiiit<*, studies, 05; Conn. 

LNew Haven I 7;i3; N.Y.State 656. 
leaves, carbon dioxide assimilation, ef¬ 
fect of flotation sulliir spray on, 794. 
leaves, photosynthetici activitj, methods 
of measuring, 794. 

losses troiu dis-eases in 1935, IJ.W.DA. 
:5:i9. 

maggot, noLc.% 65; N.Y.SIalo ()5<>. 
measles, Mo. (i30. 
orchards, cover crops for, Ky. ;»S. 
orchards, practical sanitation, 220, 
orchards, soil management, Temi. 38. 
packing sheds, mothprooflng, Mo. 055 
post control with tar oil sprays, 826. 
pests, dormant oil sprays for, N.Y. 
State 826. 

pollen tubes, growth, elleci of pistil .md 
ovary extracts. Ark. 625. 
p<nnace, dried, imitation jelly from, 209. 
pomace, poetic extractions, enzymatw 
hydrolysis of starch in, Del. 581. 
pomace, treatmoiit for pectic cxtraclion, 
298. 

powdeu* and other fruit produ<*ts. 
U.8.D.A. 570 

pulp pectin, effect of sulfiirous acid, 2J)8. 
roots, depth of peiU‘ti*atioii, W.Va. 700. 
rootstocks, moisture content of stenih, 
793. 

rootstocks, percentage of rooted sboots 
to be expected from mother plantation, 
792. 

rootstocks, testing, W.Va. 700. 
rust, control in Hudson Valley, N.Y.State 
636. 

rust control, spray materials for, 105. 
rust, relative susceptibility of orchard 
apples to, index, 814. 
scab, control, 4t)5 ; Mich. 635; I N.Y.]Cor¬ 
nell 801; N.Y.State 6:!6. 
scab, prevention, dilute and inoditled 
sprays for, 495. 

scab resistance, vniiety tests, N.Y.State 
815. 

Scab spra.ving tesla, 636. 
target canker, Mo. 636. 
terriiiiinls, sensonul changes in soluble 
nitrogen and phospbate phospliorii 
content, Ky. 38. 

Ihiniiings as source of pei-tin, N.Y.Stale 
745. 

1rc<* borer, flat headed, on peean, tla 
358. 

Irecs, Baldwin, winter injury, ielution 
to overwintering of fire blight organ¬ 
ism, 350. 

trees, closely planted one year-old, phos 
phatc response with, 334. 
trei‘s, double working in nursciry, Mich. 
188. 

trees, effeet of potassium fertilizer, 41. 
trees, growth on own and seedling roots, 
variation In, Del. 625. 
trees, growth, relation to soil proper¬ 
ties, Mich. 187. 
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Af>pl(i—C'on tinned. 

trees, mulching, effect, 705. 
trees planted in cylinders, distribution 
and condition of polasHium, 455. 
trees, rain distribution under, 795. 
trees, root *?rowth, IN.y.lt’ornell 701. 
trees, trunkless, 794. 
trees, youni?, methods of traiuiiii*, W.Va 
700. 

trees, youns, t(>p workiiii;. N.Y State frJO 
trees, younj?, trainint?, eroteh angles us 
aff<M‘t(*d by method, 793 
woolly knot oruanisin, Siei?ier’s, miefo 
Rcopic studies, 637. 

Apples— 

breeding, NY.State 030 
breedint;, example of parental prepo 
tency in two proa<‘iu<‘H of Dclielous. 
772. 

breedinji, fruit eolor data. 335. 
bruisinsr and storage quality. <*ffi'ct of 
washinc: for spray-residue removal. 
40; rN.Y.lCornell 791. 
eaiinintf, costs, Wash. 717. 
chromosomal atruelure in, N.Y.State 039 
Cortland and Merntosh, keeping quality, 
effect of time of liarvebt, [N.Y.lCor 
nell 791. 

eultun» experiments, Ky. 38. 
fertilizer experiments, 795. 
fertilizers for, eomparison, M<». 025. 
(rrnvenstein, situation, Calif 8<)3 
in storage, Freon as refriireraiit for, 117. 
Jonathan, acetaldeliyd<* and nlcoh<il 
content, 16. 

Jonathan, arsonieal iii.iur.v to fruit and 
foliaqe, 215. 

Jonathan, total soluble solids and catn- 
lase in different parts, 16. 
keeping <|ii!ility, effect of careless lian 
dliiip, rN.Y.lCoruoU 701. 

Irfine Prince Allw'rt, root systems on 
lw<» selected rootstocks, 703. 
losses in moisture, relation to wushin 
treatments. Wash. 1K8. 

MalJiiijir clonal stocks in relation to Mc- 
Tniosli and Wealthy, 702. 

Meintosh, fruit laid differentiation, 335 
Mefntosh, fnilt characters, effect of food 
mannfnctnrcd by Northern Spy leaves, 
791; IN.Y.K’oriiell 701, 

Meintosh, fruit set, best <li.stribiitioti 
for pollinteer trees in orebard. 
r N.Y. 1 Cornell 701. 

luensurinfir <levelopinenta1 and ripeninq 
changes in. electrical maturity tester 
for, 478. 

inetnxenia in, 795. 

Nelson, internal <ork and moisture con¬ 
tent of soil, 351. 

nitroffen fertilizers, fall and Hi>rinff ap- 
Ifficatlons, 334. 

pollen production by varieties, 477. 
pollination, effect of lenqth of day, Mo. 
625. 

premature dropping, wdution to curcu- 
lio injury, Del. 025. 


Ics—Continued. 

production and marketiui?, economics 
of, N.Mex. 2G2. 
pruniiiar. Ark. C25. 

shipments from Sbeiiandoah-lHimberlancl 
reqion to over,seas markcMs, TT.S.D.A. 
188. 

size, relation to immher of seeds and 
weiqht of spur leaves, 477. 

Ktiiyman Winesnp, er,ickbiq, W.Va. 790. 
St a j man Winesap, sterility in, cause, 
Ark. 625. 

stored, effect of ethylene, ethylciio 
chlorohydrin, and ultraviolet irradia¬ 
tion, W.Va. 790. 

toj) and root qrowlli made by on seed¬ 
ling and sieon roots, 793. 
varieties, Colo. 476. 
varieties and plantiiiars, Del. 707. 
varelies in Sweden, 727. 
varieties, new, characteristics and sla- 
tiih, N.Y.State 795. 

varieties, nnmbor of pollen qrains pro¬ 
duced by, W.Va. 700. 
varieties, prices and yields, [N.Y. ICor- 
iiell S63 

A'asc‘ular anatomy, N.Y.State (120. 
\itaniln C content, factors affectiiiK, 
50C. 

wnsbiiiq luachines, ht^atinq systems for, 
Ill. 110. 

wax Irenfinents, effect. 70C. 

Winesap, red color In skins, chemical 
nature of piqment, W.Va. 790. 

.Mtdd . 111(1 (‘ost of production, Mlc^. 
708. 

Apricot— 

branches, clyiufr back due to Siclcroiinia 
Hclrrotiomm, 646. 

lr(‘es, clos('ly planted ono-year-old, phos¬ 
phate respon.se with, 334. 

Apricots— 

Cplostmra canker of, Ariz. 40. 
qnsm roltinq due to SeJerotinia sclmh 
tmrum, 010 
growth study, 020. 
mmihifi:, 330. 

Aresket, Arcskap, and Areskleias new wet- 
1in« afients, 07. 

Arffi/rolaria n-sp., not<‘H, 062. 

Arfii/ropUtev frueotrpta on citrus in W(‘st(»m 
^ Transvaal, wntrol, 215. 

Arfjjfrotaenia ritrana, hioloKy, 600. 
Ariitiolelia etdorado, notes, 0<>2. 

Arizona Station, note.s. 142, 743. 

Arizona Station,^ report, 141. 

Arizona University, notes, 142, 734. 
Arkansas Station, report, 732. 

Armillaria mellea root rot of rhubarb and 
of privet, Tex. 488. 

Armillaria mellea. wild and cultivated hosts, 
and control, 195. 

Armyworm, fall— 

notes, N.T.State 066; U.S.D.A. 654, 

on corn, Ga. 358. 

role in cotton wilt transmission, 800, 
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Armyworma 

of Pennsylvania, manaal, Pa. 831. 
outbreak in Queensland, 662. 

Arsenic 

in grasshopper bait, effect on chickens, 
350. 

in tissues of rats and baby chicks, Ky. 
81. 

injury to phanls, inhibition by phos¬ 
phorus, 489. 

penetration into insects, N.H. 503. 
pentozido, effect on bait, Tox. 502. 
preparations as dust fungicides, tests, 51. 
toxicity, effect of soil texture on, Calif. 
780. 

Arsenical— 

insecticides, effect on wild game and 
farm animals, 246. 

spray residue, see Spray residue and 
specific fruits and vegetables, 
substitutes, 361. 

Artemisiaj aphids infesting, 659. 

Arthropod, new intermediato hosts, Hawaii, 
820. 

Artichokes— 

culture in America, 178. 
tuberization regulated by capping stem 
tips with black cloth, 607. 
AscaHdio— 

gain, notes, P.B. 856. 

Uneata in fowls, treatment, 397. 
Asohersonto spp. on citrus, 648. 

Asda rapaCj see Cabbageworm, imported. 
Asclepias — 

chromosome number in, 173. 
latex, electrophoresis, 173. 
testing for rubber production, XJ.8.D.A. 
625. 

Asoochyte^ 

cinerariac, description, 818. 
pisi viciae in seeds of vetch, 349. 
spp., relation to fruit rot, 485. 
Asoogaster carpocapsae — 
notes, N.Y.Btate 656. 
parasite of codling moth larva, Colo. 501. 
Ascomycetes, morphology and life history, 
636. 

Ascomycetes spomlntion, effect of certain 
fani^, 173. 

Ascorbic acid —see also Vitamin C. 

antiscorbutic activity, relation to mode 
of administration, 280. # 

concentration in organs of rat on in¬ 
complete diet, 134, 568. 
determination by means of 2,C-dichloro- 
phenolindophenol, 155. 
determination, new form of method, 
155. 

determination, review of methods, 155. 
excretion in urine, 135, 568. 
in blood, reduced, deteimination, 750. 
inactivation of tobacco mosaic virus by, 
645. 

and cbemlcally related compounds, 
b^vlor in animal body, 427, 428. 


Ascorbic acid—Continued. 

precipitation and color reaction for, 
743. 

relation to development of oxidized 
flavor in milk, IN.Y.] Cornell 8-11. 
reversible Inhlbilion of p-malt-amylase 
by, 428. 

silver iiitriiie as test for, comlitioiis 
of reaction, 296. 
slornno by guinea pigs, 88S. 
working mechanism in normal and 
pathological conditions, 282. 

Ash, American sp<M‘ics, flowering and fruit¬ 
ing habits, 633. 

Ash canker, Control, Arlz. 46. 

Asiatic beetle— 

importation of natural enemies, 
U.S.D.A. 654. 

larvae injury to turf, prevention, 
U.S.D.A. noc. 

light traps for, recent devolopmoiits in, 
G64. 

Asiatic garden beetle— 

construction and use of light traps for, 
U.S.1)..V. 501. 

life history and control, U.S.D.A. 665. 

Asparagine in tobacco loaves, 580. 

Asparagus— 

culture, Tenn. .38. 

fertilizers and maimros for, Cor¬ 
nell, 790. 

fertilizers for, Tex. 476. 
frozen-pack, micro-organisms in, num¬ 
bers and types, 878. 

precooling prior to long distance sbip- 
ments, Calif. 790. 
rust in New Jersey, TJ.S.D.A. 330. 

Ahparagus sprengeri, crown gall of fasclated 
type, U.S.D.A. 803. 

Aspen areas, reclamation, n.S.D.A. 632. 

Aspergillus nigor — 

acid formation by, effect of mineral ele¬ 
ments of nutrient medium, 602. 
effect of barium sails, 13. 
method, observations on, 590. 
parasitism of PmlcUlium rugiUosum on, 
638. 

Aspldlotus — 

lataniae on avocados, fumigation con¬ 
trol, 650. 

pertiiciosuSf see Snn Jos4 scale. 

Association of— 

Amoricau Feed Control Officials, con¬ 
vention, 287. 

Land-Grant Colleges and Universities, 
convention, editorial, 1, 

Land-Grant Colleges and Universities, 
officers olect<^, 3, 144. 

Land-Grant Colleges and Universities, 
proceedings, 270. 

Land-Grant Colleges and Univendtiesl 
research at 1030 convention, editor¬ 
ial, 145. 

Official Agricultural Chemists, meeting, 
287. 
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Association of—Continued. 

Official Agricultural Cbemists, official 
and tentative methods of analysis, 
747. 

Official Seed Analysis of North America, 
proceedings, 787. 

Aster rust, control, [N.Y.l Cornell 804. 

Asters, China, pholoporiodism, [N.Y.J Cor¬ 
nell 800. 

Aistragaluii lijfJoplinub, sedicUvo liahilat, 5.^«. 
Atcusia cnjpta role in col Ion wilt tniusnih- 
sion, 809. 

Atlas, socio-economic, of Oklahoma, Ohla. 
864. 

Auciib(i jnponica blight, bacillus isolated 
from, G48. 

Aujeszky’s disease, sec Paralysis, infectious 
bulbar. 

Aiiilarches mnhiris in Ceylon, 658. 

■ 

genus, sUidies, 665. 

ietrestrls and lubber .•rusashopper, ie- 
Jatiou, 665. 
iutopraplia — 

see Caljbage looper. 
valifomica, sec Alfalfa looper. 

8pp., notes, U.S.1).A. 054. 

Automobile eQuipnient for field worl:, 
U.S.U.A. 114. 

Autosorica easiaiiea, couhtuiitiou and use of 
light traps for, U.S.D.A. 501. 

Auxin— 

and correlative inhibition, 769. 
effect on abscission oL pellolos, 17. 
effect on growth rate of oats, 106. 
Avitaminosis —sec also dliferent vi1amin^» 
A in swine, Mo. 689. 

B and G, in cecectomized rats, 132. 
relation to oral pathology, 07Ji. 
Avocado— 

disease control, practical methods, 8it>. 
Doihiorella rot, Calif. 804. 

Avocados— 

<g''ani<le fumigation, Calif. 824. 

Puerte, alteinate heiiring behavior, re¬ 
lation to temperature, 798. 
growth and water relations, 43. 
variety tests and propagation, Hawaii 
700. 

AzotolMicter cltrooeoecuWf adsorption by soils, 
I N.Y.] Cornell 758. 

JJtt'bcsia caniSt forms in brown dog tick, 227. 
Babesiasls in various breeds of dogs, 694. 
Baby beef, see Cattle, baby beet 
BocilZtts— 

A, B, and C In rice seed in Japan, 204. 
aJtortUKt soq Abortion and Brucella 
aborttfs. 
amylo'GQrus — 

infection, relation to nitrogen-car¬ 
bohydrate nutrition, 350. 
longevity, effect of dry air, 349. 
notes, [N.T.lCorneU 016. 
overwintering in cankerd on winter- 
injured trees, 350. 


Ba<Mlus —Continued. 

hetmigrifleans n.sp., notes, 441. 
ho/tflin»s, see Clostridium hotuUmm, 
carotovorvs, notes, 347. 
coU communis, effect on vitamin C, 134. 
concomitant n.sp., descrii)tion, 172. 
mycaides, adsorption by soils, [N.T.] 
Cornell 758. 

paratijpJiosits, effect on vitamin C. 134. 
radicicola—see also Legumes, inotula- 
tlon, and Nodule bacteria, 
biicteriophagc specific for, relation 
to loss of vigor of legumes, 599. 

Bacou— 

pigs, fattening, dried beet pulp, 229, 
pigs, net energy requirement, 87. 
sliced cured, storing in oils, Tex. 517. 
soft, causes, 674. 

work of Pood Investigation Board of 
Great Britain, 877. 

Bacteria— 

adlicsiou to fabrics used for children’s 
clothing, 283. 

adsorption by soils, [N.Y.] Cornell 757. 
.Miiaei'obic, see Anaerobes, 
causing lactic fermtuitutious, N.Y. 
State 579. 

conform, typos in bovine feces, 3S.>. 
in milk and soil, see Milk and Soil, 
in prepared foodw, N.Y.State 271, 
in rice seed, 204. 

iiitesiinal, effect on vitamin C, 134, 
oxygon supi)ly and rcciuircments, [N.Y.] 
Cornell 704. 

Bacterial— 

flora of foremilk and of rennet extract, 
242. 

flora of stomach and large intestine, 
effect of fruit ingestion before meals, 
127. 

spores, viability after exposure to tem¬ 
pera tiipes near absolute aero, 17, 
Ikictei’iologic culture media, see Culture 
medhi. 

Baeleriophagc— 

and fatigue of soils in alfalfa, 200, 201, 
plienoniena In cultures of lactic strep¬ 
tococci, 366. 

role in epJrtemlcH of mouse typhoid, 245. 
role ixi fatigue of soils cropped to 
alfalfa, 590. 

Bnctcriosis, studies, 340. 

BactortUfUr^ 

aerogetics, effect on cream quality, 03. 
acrogetws in bovine feces, 386, 
aertrgokc in herd of mice, experimental 
epidemiology, 244. 

associated with fasclaUon of plants and 
leufy gall, 340, 
citri, see Citrus canker. 
cloacae in bovine feces, 885. 

COM, effect on cream quality, 93. 
coM in boviuo feces, 385. 
dissolvens, notes, U,S.T>.A. 339. 
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Bacterium —Continued. 

cnteHtidis in herd of inico, exi.erimonial 
epidemiology, 244. 
laohrymans^ notes, 492. 
medloaginis phascolUola, notes. 4ni. 
paliidls £rom sheep in North Wales, 
pruni on cherry, Mo. C3G. 
puller unit ftoc SalmoneUa jmnvrum and 
Pullorum disease. 
stolamoearum, notes, Fla. 346. 
uteicartiit selccLion for virulence in, 20. 
tran^lucena undulosmtit cause ol l)I:ok 
ening of wheat, 490. 
tumefadens — 

chemical composition, 103. 
hormone extracted from, 340. 
in culture media, 037. 
tumors caused hy, culturing cm 
bryos and plants for study, 800. 
toclchiit see Clostiidluyn irelvhU. 

Bactrocera cucufbitac, see Mclonliy 

iiadgers— 

distribution around Denbigh, l<u)d and 
habits, 210. 

raising in captivity, TJ.S.D.A. 330. 

Bagasse— 

molasses, and pineapple bran mlxliiu^. 

feeding value, Ilawaii 841. 
molasses, pineapple bran, and soybean 
oil meal mixture, feeding value, 
Hawaii 830. 

Bakery products, stading, TJ.S.D.A. 570. 

Baking tests, expiTimculal and coinmirciai, 
correlation, 877. 

Sedanims uniformis, notes, 056. * 

Banana beetle, notes, 824. 

Bang, B, selected works, S47. 

Banks, commercial, agricult inal loans of. 
U.S.D.A. 121. 

Bantams, raising, 211. 

Barberry eradication, lT.S.r).A. 635. 

Barium salts, (‘ffeet on \sp(rgillutt niger, 13. ’ 

Barley— 

acreages, yields, and total production. 
U.8.D.A. 712. 

and hny ration, piano and nutriUon and 
digestibilUy, 071. 

breeding, (’alif. 7S0; Mo 018; (N.Y.] 
Coruoll 78(1; Tenu. 29; Tex. 408; 
U.S,D.A. 617. 

broi'ding, problems and results, U.S,U.A. 
26. 

coyend smut, toxicity of precipitated | 
sulfur for, 640. 

cross, appearance of awn characters in, I 
174. I 

culture experiments, W.Va. 781. 
deficiencies for swine feeding, Calif. 834. 
disease reaction and yield, (*ffect of 
environment, 808. 
fall growth, analyses, Ky. 29. 
leaves, nitrogen metabolism in relation 
to nutrient deficiency and age, 170. 
loose smut infection, factors affecting. 
342. 


Barley—Continued. 

losses from diseases in 1935, n.8.D.A. 
339. 

molasses v. pineapple bran mola'^sos 
ration for fattening pigs, Hawaii 835. 
pasture, Mo. 6($8. 

pasture, wiuter, for swine, Mo. GtiS. 
Iiroduction-consumplioii balaiu'c, Mich 
709. 

production in Colorado, C(do. 470. 
rust, studies, 640. 

si»ed, germination, (dfect of sc4»d Iku'uo 
pathogens and of seed disinfect a ills, 
342. 

seed, HthnintJiokporium spp. uii, N.Y. 
State 636. 

seed, Internal disLiif(>(.tion, .52. 
varieties, clipping tests, Ariz. 29. 
variety tests, Ariz. 29; Ark, 017; Mich. 

619; Mo. 618; kfont. (JIS; Tex. I(i8. 
vcrn.T.lizaliou experiments, 27. 

Selbiw rust, biol*)gical races, seedling 
Huseeplibility, 49. 

Barns, maM)iiry, design and cuiislrnetion, 
Iowa 704. 

Basic slag, sec IMiosphatic slag. 

Ba-.s. tecdiiig experiments, IN.Y.ICornell S2I. 

Basswood Ntvtria eauk<‘r, IN.Y.|Cornell hOI. 

Batoccra in Malaya, new egg parasites, 80. 

Bats— 

b<‘ma(oi)hagoufl, resistance to ral)leH 
virus, 535. 

vampire, transmitting agent of paralytic 
rabies, 100. 

Bean- 

aphid, toxic action of nicotines, uornicu- 
tines, and anabasinc, 300. 
aphid, transmission of bean mosaic virus 
by, 009. 

beetle, Mexican control, 823; Conn. 1 New 
Haven] 733; N.Y.State 650; Teun. 
65. 

beetle, Mexican, control in assoeialitm 
with imwdery mildew disease on snap 
beans, 358. 

b«41<s Mexican, notes, H.S.D.A. 651. 
diseases, vims in Kwangtmig ITovinec, 
195. 

fruit and leaves, eiizyine ayHl(*iu, effect 
of shortening the day, 107. 
halo blight, control, 51. 
halo blight, viulelul rccislance, 491. 
leafhoppor, control, 058. 
losses from diseases In 1935, U.S.UA. 
339. 

mosaic, transmission by aphids, 344, 659. 
pod borer, lima, notes, U.S.D.A. 654. 
powdery mildew, inheritance of resist¬ 
ance to, CaUf. 041. 
root rots, Oa. 33D. 

rust hyphae and haustoria In uusec- 
tioned leaf tissue, demonstrating, 638. 
ni.st in easteni Virginia. Ti.S.D.A. 635. 
rust in New Jersey, U.S.UA. 330. 
seedlings, growth-substance inactivator 
from, 002. 
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Bean—ConUnu<>d. 

thrips, control, Calif. 824. 
weevil, rate of growth and size, relation 
to leiupcraturc and humidity, 368. 

Beans —see also Soybeans, Vclvctbcans, etc. 
breeding, Calif. 780; U.S.D.A. 025. 
canning, disoases in Now York, TJ.S.D.A. 
339. 

colored types, comparison, Mich. 618. 
dry, cooking quality, factors affecting, 
Ncbr. 658. 

fertilizer experiments, Ga. 331. 
fertilizer placement, N.Y.State 625. 
field stacking, Mich. 179. 
frozen-pack, micro-organisms in, numbers 
and types, 878. 

qreen, canning, costs. Wash. 717. 
qreen string, vitamin G in, Tenn. 325. 
ITopi lima and pole snap, resistance to 
nematode injui’y, Tenn. 46. 
leaf surface, effect of fertilization, Mich. 
580. 

lima, effect of phosphate fertilizers, Ky. 
38. 

lima, machineiy for, Calif. 857. 
lima, suitability for freezing, 332. 
lima, varietal susceptibility to mosaic, 
U.S.I).A. 339. 

man*mnesc deficiency in, Fla. 344. 
pole, rust-resistant, testing, Tenn. 38. 
productiou-consuinptlon balance, Mich. 
700. 

rate of planting test, IN.Y.]Cornell 781. 
Robust, variety tests, size of plat and 
number of replications necessary, 30. 
snap, macliino plac<'mcnt of fertilizers 
for, U.S.B.A, 257. 

snap, powdery mildew diaeasc, assoeia- 
tion with Mexican hoan beetle control, 
358. 

snap, suitability for freezing, 331. 
thresher for, rubber as protective device 
on concave teeth of, 540. 
vaccination against mold infection, 201. 
variety tests, Ga. 331. 

B(»avers, identification of sex, Mich. 617. 

Bedbug control, 658. 

Bee louse, notes, 501. 

Bee tax, Wiseoiisin occupalional, 360. 

Beef —SCO also Cattle, beef. 

color, effc'ct of grass, W.Va. 836, 
eompositioii and starving value, effect of 
cooking, Mo. 736. 

<M)Kt of production, Ky> 81. 
lean, effect of cooking and cunning on 
vitamin B and G in, 422. 
quality, factors affecting, U.S.D.A. 667. 
quality in, production, 229. 
shrinkage during roasting, effect of fat 
and water content, U.S.DAi. 716. 
varying colors in, cause, [N.Y.] Cornell 
836. 

Beekeeping— 

extension, principles and practices in. 
860. 

relation to airplane dusting, 360. 
studies, 824; Tex. 502. 


Beer, vitamins B aud G in, 885. 

Bees—— 

contributions published by Bothamstod 
Station, 824. 

diseases, elimination, Conn.[Now TIavoiiJ 
733. 

diseases in apiary, diagnosing, U.S.D.A. 
225. 

diseases, pollination, and breeding, 
U.R.D.A. 654. 
dysentery in, 226 

foods other than pollen in nutrition of. 
369. 

foulbrood, sec Fonlbrood. 
package, and how to install them, 667. 
paekago, preparation, sliipmeut, Jind in¬ 
stallation, .360. 
pollination of fniit by, 225. 
respiration, effect of Todii<*ed fi'iniiera 
ture and pressure, 512. 
situation in Indiana, 501. 
solitary, nesting habits, 226. 
visits on rod clover, relation to longue 
length, 225. 

Beesn^ax. studies, Calif. 740. 

Beet— 

byproducts for lamb fattening ration, 
Mont. 669. 

ehloroplnM, starch-free, structure. 604. 
curly top resistance, linkage relations 
and genetic factor for, 39. 
curly top virus, mnltipllent Ion in beet 
lea I hopper, negative evidence, Calif. 
811. 

curly top virus, relation to plant tissnes. 
637. 

h<‘arl and dry rot. control, 811. 
heart rot, cause, 205, 206. 
leafhopper— 

distribution aud synonymy, 828. 
feeding behavior, relation to pit 
gradient from phlooin into par¬ 
enchyma, 644. 

multipliention of curly top vims in, 
negative evidence, Calif. Hll. 
notes, U.SD.A. 654. 
on Texas spinach, 6f. 
predators, bird, 234. 
pri’dators, insect, 211. 
tno»>nle dlMcnse, studies, 401. 
pulp, drl(*d, for baron pigs, 220. 
sugar, product ion consumption balance. 
Mich. 709. 

sugar, studies, TI.H.ll.A. 570. 
t<»pB for fntteniug steers, Colo. 375. 
yellowing disease, studies, 493. 

Beetl(‘s, elaterid, of rblUppLne Islands, 828. 
Beets —see also Sugar beet(R). 

annual habit, genetic factor for, and 
linkage relations, 39, 462. 
canned, blackening, cause, 441. 
Ceroosj^oi'a loaf spot control, Tex. 487. 
self-forlilily and solf-steiillty in, 19. 
Bentgrass snow mold injury, susceptibility 
and resistance of strains, Mich. 642. 
Biuizcne, crude, action on plant growth, 460. 
Bcnsoln acetiuale seeds, dormancy in, 172. 



936 


EXPEKIMBOT STATIOir RECOKD 


[Voirn 


Benzol— 

efllcient scrcwworm killer, U.S.D.A. GOl. 
vapor for control of tobacco downy mil¬ 
dew in covered seedbeds, 206. 

Berries, see Fruits, smcoll, and Baspberries, 
Strawborrioa, etc. 

Beryllium in soil, effect of feeding to cbick- 
ens, Mich. 231. 

Bolalne and iilUc<l tertiary nitrogenous bases, 
metabolism in ruminants, 2«iC. 

Bibliography of— 

agronomy, application of statistical 
methods, 468. 
anemia in pregnancy, 730. 
animal diseases, 847. 
bedbug control, 658. 
beet webworm, rest period, 364. 
birds, oceanic, of South America, 211. 
Brucella abortus dissemination by ud¬ 
derless cows, 249. 
brucelliasos, 247. 

carbohydrate metabolism in plants, 456 I 
carbon fixation by plants, effect of at-1 
mospheric humidity, 706. 
deer flies of New York, 77. 
derris as repellent and insecticide, 228. 
disinfection and sterilization, 848. 
education, research studios in, 417. 
engineering, upstream, T7.S.D.A. 690. 
fluorine compounds as insecticides, 357. 
formaldehyde for seed and soil tr(‘a(- 
ment, 489. 

grapes, export, wastage, 647. 
grasses of New Zealand, 179. 

Great Lakes-Saint Lavvrenee wat<»rway 
project, U.S.D.A. 865. 
gypsy moth in Eurasia, Africa, and 
New England, 219. 

hawks, marsh, food habits in glaciated 
prairie region, 822. 

helminths of domestic animals in Bra- 
zU, 848. 

Ileteroneura feeding habits, 210. 
immunity problem In virus diseases of 
plants, 104. 

Insurance, crop and livestock, U.S.D.A. 
555. 

kidney worm of swine, 540. 
land tenure, past and present in Hawaii, 
250. 

Lepidoptera of Pyrenees, 881. 
lizards of United States and Canada 
212 . 

locust outbreaks in Philippines and sun¬ 
spot cycles, 505. 

locusts, African, development, rclatloji 
to humidity and temperature, 217. 
Lucilia serioata larvae, therapeutic ac¬ 
tion, 246. 

maggot therapy, progress in United 
States, 246. 

mineral absorption of plants, 770. 
mineral elements, role in plant nutri 
tion, 459. 

nicotine, U.S.D.A. 501, 655. 
nitrogen traxuriocation in plants, 603. 


liblbtgraphy of—Continued. 

rcnicillium infection in wheat, 641. 
pine shoot molh, European, 661. 
plant growth, action of minor elements 
on, 450. 

plant virus diseases. P.B.C 0 I. 487. 
plants, dieeased, pl.ysiology, 803, 
plants, l<‘ng- and short-day, 461. 
plants, vfiscnlar, 764. 

I>lum aphid, mealy, Cnlif. 507. 
potatoes, 472. 
poultry diseases, 833. 
protozoa parasitic in wild rats in Balti¬ 
more, 212. 

Plithium genus, 312. 
raK breeding rates, 211. 
scale insects, injurious to mango flowers 
and fruits, 71. 

Schornohiua hiptmotifer, 220. 
selenium poisoning, 246. 
soil conservatUiii, U.S.I).A. 400. 
suf.'ir bt‘el virus diseases, 2t)n. 
wildlife research in Wistonsin, 821. 
woodcock. American. 211. 
yonth, rural, in United States, U.S.D.A, 
125. 

Bighead or photosensitizatlon of livestock, 
Colo. 07. 

Bile, cholesterol in, free and combined, de¬ 
termination, 585. 

Bindweed— 

control, Colo. 4OS; U.S.D..\. 017; S.Pnk, 
788. 

eradication in blnogiass Inwnw, 787. 
roots, earlHdiydrales in, 475. 
liipersona Jjot/csi n.Bp., description, 507. 

Bird— 

diseases and ectoparasites, 856. 
lice of South America, 604. 

Birdbanding, U.S.D,A. 350. 

Birds— 

excluding from reservoirs and fishponds, 
TI.S.I)JV. 357. 
external parasites, 658. 
fasting, nitrogen oxeretion, «*ffeel of pre¬ 
vious feeding, 87. 
fruits attractive to, U.8.T).A. 356. 
game, of prairie, forest, and tundra, 821. 
game, quail disease, 308. 
game, raising, 211. 

garni', standards of iierfeclion, TT.S.Ii.A. 
355. 

oceanic, of South America, 211. 
of Malay reninsuln, 357. 
of Nevada, 821. 
of Nippon, 211. 

of United States and Canada, families, 
C3. 

of West Indies, 357. 

Bitterweed— 

germination and longevity of seed and 
control, Tex, 460. 
toxicity, Tex. 533. 

BlaCk disease- 

control by vaccination, 537. 

In Tasmania, control, 637. 
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Black mils beetle, notes, TI.S.D.A. G54. 

Blackberries— 

breeding, Tex. 470. 
culture, Tex. 47G. 

effocl of carbon dioxide trofitmont on 
storage and transit diseases, U.S.D.A. 
51. 

effect of irrigation, Orog. (iOO. 
fertilizers for, Tex. 47G. 
inheritance in, 631. 

Blackberry— 

hybrids, cytology of chromosomes in, 
Tex. 47G. 

rust, induced immunity experiments, 
353. 

Blackflics of eastern Canada, 511. 

Blackily, citrus, control, iT.a.D.A. 651. 

Blackhead— 

in turkeys. Mo. 680. 
morphology, dov(*hfpmcnt, and patho¬ 
genicity of causal agent, 211. 
of poultry, pentatriehomonas associatikl 
Willi, 853. 

Blackleg, pla<e among gas edoniaa, 213. 

Blacktongue in dogs, vitamin G concentrates 
as preventives, 728. 

Blackwell, C. P., of Oklahoma, death of, 
editorial, 577. 

Blanket fabrics, appearance iind wear ins 
quality, effect of laundering, 731. 

Blankets— 

buying, guides for, U.S.D.A. 8G3. 
woolen, d t e r i 0 r a 1 ion during iisi», 
U.aiKA. 731. 

JBIatta orlcntaUHf see Cockroach, oriental. 

Bleaching— 

chemistry <if and reagiMita, 571. 
hydrogen peroxid<‘ for, (»raciency, 574. 

Jilvmiorampa toaldhcimi, biology, 513. 

JSlIssue Ivucoptcnia, ace Cliinch bug. 

Blister beetle, luargiiiod, morphology and 
histology of alimentary tract, 6G5. 

Blood— 

albumin spreader used with oil Hpruy.s, 
350. 

analysis and mineral motabolism, 371. 
and blood-forming organs of rats in re 
covery from uulrilional anein’a, Ha¬ 
waii 877, 

arterial and mammary venous, compari¬ 
son as ridaled to milk stsu'ction, 526. 
bovine arterial, method for obtaining. 
530. 

cells, development during fetal life and 
childhood, 138. 

cellular constituents, effect of growth 
and lactation, Mo. C79. 
changes during pregnancy, relation to 
iron and protein of diet, 275. 
coagulation, effect of ascorbic acid, 282. 
coagulation of insects, inhibition by 
fatty acid vapor treatment, 301. 
conc<*ntration, effect of vitamin B and G 
deffcicnclCR, Ark, 716. 
counts of rats, effect of whole vitamin B 
and crystalline vitamin B,^, 565. 


Blood—Continned. 

cultures, buffered, 690. 
dried, see Blood meal, 
extraction of gonadotropic factors from. 
Improved technic. 322. 
fluke, Asiatic, molluscan intermediate 
hosts, 212. 

groups and blood transfusion, treatise, 
245. 

groups and milk production In cattle, 
contingent relations, 773. 
inorganic elements in, microdetermina¬ 
tion, 372. 

iodine studies, 150. 

meal, biological value for cattlo, 236; 
Mass. 8-13. 

of cows, precursors of milk constituents 
in, 530. 

of daily cattlo, composition, 683. 
of normal women, hemoglobin and red 
cell contimt during successive men¬ 
strual cjcles, 131. 

of pregnant women, carotene and vita¬ 
min A determinations in, 276. 
plasma of dairy cattle, calcium and in- 
orgauie phosphorus in, 683. 
plasma piotein regeneration, control by 
diet, 502. 

regemu'ation, see Ilenioglobin formation. 
s<*nim ot* Kwine, calcium and inorganic 
phosphorus in, 229. 

sugar of dairy cows, effect of laetation. 
Mo. 079. 

(sugar of fasting, gizzardoclomizcd fowl, 

021 . 

vessels, action of vitamin C on, 134. 

Blowflies— 

comparative resistance to high temper¬ 
ature and various humidities of four 
species, CG4. 
notes, U.S.D.A, 654. 
wound-infesting, repellency of pine-tar 
oil to, 304. 

Blue grama graas for erosion control and 
range reseeding, obtaining seed in large 
lots, 17.S.D.A. 31. 

Bluebell, Texas, diseases affecting, Tex, 62. 

Blueberries, xiropngation by small side shoots, 
Mich. 189. 

Blucgrnss— 

fall growth, nnalysi's, Ky. 29. 
for pasture aiul seed production, Ky. 29. 
K(‘ntucky, timo for stH^ding, Vt. 178. 
Kentucky, yield and composition, fa<^• 
tors affecting, 30. 

pasture, grazing systems, comparison. 
Mo. 608. 

sod, use in soil erosion control, B.S.DJl. 
54G. 

Bobwhiti^s, see Quail. 

Bollweevil— 

activity during normal hibernation pe< 
liud, 512. 

field movement, relation to initial infes¬ 
tation and rainfall, 512. 
bibernation, Tex. 502. 
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Bollweevil— Continue*!, 
notes, U.S.D.A. 654. 
parusitos, Ga. 358. 

Bollworm— 

diHtribution and sampling in 71 

notes, U.S.D.A. 654. 
paraKili«fm by Trichorjmmma lutru, 30 
pink, control, (‘ngini'erirn* phases. 70‘J 
pink, sludiw, Tex. 502; U.RD.A. 654. 
studies, Tcs. 502. 

Bom'byx mot% sve Silkworms. 

Bonemeal— 

prevention oC deOciency disease m sIkh^ji 
and goats by, Tex. 517. 
supplementint* low phosphorus alfall.i 
ration with, eff<*cL on daily cattle 
Mich. 679. 

Bonos, effect of low levels of flnoiine intake 
on, lN.y.]CorneU 870. 

Books on— 

agricultural credit, 260. 
agricultural prices, 711. 
agricultural situation, world, 705 
air conditioning and engineering, 400 
auimal diseases, sporadic, iutoxicutious 
and food deficiencies. 847. 
blood groups and blood transfusion, 
245. 

Climatology, 750. 
clothing, 284. 
concrete, 402. 

electricity and house witing, 117. 
fabrics, 283. 
farm management, 408 
farm management and marketing for 
corn-growing States, 715. 
fertilizers, profit from, 762. 
food values and how to calculate, 879. 
forest insects, 3oS. 
foxes in captivity, 821. 
geography, an introduction to human 
ecologj', 125. 
heredity iirinciples, 771. 
house wiriug and clecUicity, 117. 
iiousekeeping, 575. 

marketing of Anslrallnti and New Zen 
land primary products, treatise, 870. 
milk and milk products, 843. 
milk, bacterial control, laboratory meth¬ 
ods, 683. 

modem medicine, physiology in. 243. 
parasites, animal, control, 244. 
parasitology, 848. 

parasitology, human, revised edition, 
213. 

pedology, 302. 

photomicrography, practical, 704. 
plant names, polyglottic dictionary, 
703. 

plant physiology, 768. 
plant physiology, methods In, 763. 
plants, vascular, morphology, 704. 
poultry and egg business, 078. 

Pringle, C. G., life and work, 600. 
soil erosion control, 009. 


Books on—Continued. 

soil microbiology, proWems Ui, 757. 
soil science, priiiciph‘s and practice, 
446. 

soils of Hawaii, 752. 
soils, origin, constitution, and chu-siii- 
cation, 751. 

sorghum, cultivated races, 78.7. 
standards of living and consuinpliou, 
140. 

taxouom,y, procedure in. .’>5t>. 

\eteiiuary medicine, 24,‘{, 846. 

Woburn Experimental Station, llft.> 
years of field experiments, ,)■/{». 
woody plants, native, of UniU‘d States, 
U.S.1)A. 310. 

Borax, toxicity, factors atlectiug, Calif 780. 

Bordeaux mixture— 

adhesiveness a^ swelling phtuioiuenoii, 
51. 

elTect on cranberry bogs, 496. 

ISorna disease of liors(‘s, 852. 

Boron— 

deficiiuicy dls<‘jia*^ of sugar beets, 205. 
deficiency tiisea.se of swedes, 812. 
dolieitmey, symptoms in tobacco, 59. 
detonnination, spectroscopic method, 
modification, Ky. 4. 

distribution in Vicia fabn and dosHyp 
ium hcthacatm, 459. 
effect on beet heart rot, 206. 
efft»ct on growth oC rats, Ky. 81. 
effect on internal browning of cauli 
flower, 491. 

in plants grown oii same soil, compari 
son, 16. 

plant response to, 763. 
role in plant nutrition, 459. 
studies, Ariz. 6. 

Borrelomycett pt rimieumonlao ii.g., mor¬ 
phology and life cycles, 102. 

Bot.anical nomenclature, prim‘ii»U deeiHion.s 
made by Iiiteriintlmml Congress, 311. 

Botanical uomenchilure propo^als at Inlt^r 
national Congress, 165. 

Botany, internalioiinl annual, 165. 

Botfly- 

horse, control campaign, Mo. 6Si). 
sheep, in hejid of animal, Ti'X. 502. 

Botrytts — 

cincrca, eunse of wastage of export 
grapes, 647. 

cinorca on lettuce, antagonism in 
fungi as control measure, 492. 
spy. inoculated into apples, pathogenl<>- 
ity tests, 814. 

spp., origin of new types, 313. 

Botulism— 

new outbreaks in western United Slates, 
730. 

of sheep in Western Australia, nutri¬ 
tional experiments, 103. 

Boxwood diseases in Virginia, tr.S.D.A. 103. 
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BrachvrJiiiiiis — 

sec Alfalfii snout beetle. 
oral US, see Strawberry root we(‘vil 
suit am 9 1 see Vine \ve(‘vil, blaek. 
Krachystola magna, see Lubber arassboppor. 
Brain lissu(‘ ot rats, vitamin dcllcienc'y 
in, t>G(). 

13iMinl»l0rt, wild, as earriers of tliwases and 
insect p(‘ats, orndication, N.Y.Slate 
Brassolis soplionte — 

panisilisiu oC eaa by Tehitomus iiufto 
cojralis, 824. 
piil)al respiration, 502. 

Br.ixy in Iceland, 242. 

Bn-nd —see also Flour. 

acetylinethylearbiiiol in, relati(»ii to 
broad flavor, .S7H. 

consumer pref<M*en<‘es lor, U.S D.-V. 71G. 
making, bound ^^ater in, 427. 
special, U.S.1).A. r»7t). 
slaling, ilu'orit‘N and probk»m, 271. 
Brerieorync hrasau-ac, see Cabbage apliid. 
ilrieka, Virginia manufactured, merits and 
elassificatiou, SoS. 


BrueeUa —Continued. 

sals infection of brain of swine, 305. 
Huis iuCoetion of swdne, unusual caHO, 
U.S.D.A. ««R. 

[Irueolliasis— 

Idbliography, 247. 
of swine, 530. 

BrucJiiis brachiaJUt, see Vetch brucliid. 
Buckeye, California, distribution, relation 
to honey xiroduction, 1J.S.B.A. 055. 
Buckwheat— 

acreage, j’ield, and protUiclioii, rr\Mst‘d 
estimates, IJ.S.1>.A. 712. 
and buckwheat flour, product urn con 
sanix)tiun bulaucc, Midi. 700. 

(‘ITect ol inangams^c and copper, 701. 
BiiiTalo grass seed— 

harvesting, (iesign of machine for, 114. 
productluii niul germination, Tex. 46S). 
Buffalo in Alaska, U.B.D.A. 500. 

Buildings— 

higii, insects on roofs of, 823. 
settlement records and loading data, 
401. 


Bridges, sli<ling bearings for, eoefllcientx 
of friction, determination, U.S.D.A. 700 
Brines from oil-bearing strata in eastern 
Kentucky, iodine and broinim^ in. Ky. 120. 
Briquettes made from agriciiltupal waste 
products, propertiOB, 402. 

Brome, soft, vegetative vigor and possibil¬ 
ity of cross-fertilization, 178. 

Bromc'grass— 

awnlcss, feeding value of hay from, 009. 
V. wlientgrasa in Montana, Wont. I SI 
ISronchitis, infectious— 

cultivation of virus, 090. 
definition, 390. 

Broniispa froggaiii on coconut, 215. 
Brown-tail moth, notes, 64; tr.S.I).A. 054. 
Brucella — 
ahorim — 

dissemination by iiddcrloss cows, 
249. 

examination of pasteurized and un- 
pastcuplzed milk for, 249. 
in feces aiul urine of cows, 849. 
infection, effect on milk yield of 
cows, 380. 

injections into heifer calves, re¬ 
sults, 693. 

isolation from blood stream of 
cattle, 102. 

suspension slandardizi'd by a dry 
standard antiabortus serum, 392. 
c^ls, chemistry of, Mich. 080. 
group, nonspecific agglutination in, 
Mich. 089. 

group, serologic classifieation, 98. 
persistence in aborted fetus and its 
membranes, 849. 

polysaccharide extracts, precipitin and 
complement-fixation reactions, 98. 
strains isolated in Minnesota, differen¬ 
tial study, 98. 


Bulb diseases, IN.Y.It'ornoll SO 4. 

Bulb mite— 

nol(‘S, U.S.D.A. 654. 
on tuberose, heat treatments for, SO. 
Bulbous plants, virus mosaic or stripe di*^- 
ease, 194. 

Bulbs Cor planting in western Oklahoma, 
[Okla. IPauliaiullo 032. 

Bull, dairy, muuagtuiieut and feeding, Ill. 
239. 

Bull indexes, LN.Y.] Cornell 841. 

I Bulls —see aho Sires. 

type, relation to birth and weaning 
weight and rate of gain of progeny, 
Mont. GOD. 

Bunostoimm ttigoiiocepiiahim, notes, :i94. 
Bunt, see Wheat smut, stinking. 

Butter— 

catalase test, relation to quality score 
or keeping quality, 532. 
churning loss and keeping quality, effect 
of neutralizers, 528. 
clarified, old native and new methods of 
making, 05. 

coid-stored, diacelyl in, .387. 
cultures, oxidation of acotyhiiolhyicarbi- 
nol to diacelyl in, Iowa, 94. 
eff(>ct on fecal output of <'a in rats, 50.‘b 
Bseherichi^Acro'baclcr bpeclcs in, 528. 
fishy flavor in, repasteurlzaUon of cream 
as preventive, 388. 

Internal and subsurface discolorations, 
95. 

keeping quality, relation to acidity of 
cream, TJ.S.D.A. 528. 
lactic acid in, (b^termiuatiou, [N.Y.jour¬ 
no 841. 

musty flavor in, cause, 532. 
packed in boxes of different types, rate 
of temperature change, 582. 
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Butter—Coutinued. 

physical properties, photomicrographic 
study, Ho. 679. 

prices, retail and wholesale, [N.Y.] Cor¬ 
nell 863. 

quality, improvement, Calif. 841. 
quality, relation to amino nilrogen in, 
SDuk. 682. 

rancidity iu, development, 527. 
bpreadability, factors alfecting, 528. 
surface molding, 05. 

United States imports of, factors af¬ 
fecting, [N.y.]Comell 8G3. 
vitamin A value, factor in soybeans af¬ 
fecting, 526. 

yield and composition, effect of silage, 
237. 

Butterfat— 

color of, 240. 

content of milk, unusual variation in, 
237. 

clectrokinotic potential, 527 
farm prices, [N.Y,] Cornell S63. 
feeding to dairy cows, 237. 
percentage and production, heritahlllty 
in data for proved sires, 175. 
percentage in milk, effect of coconut oil 
meal and palm-kernel oil meal, [N.Y.] 
Cornell 841. 

percentage in milk from Shorthorn type 
cows, 89. 

production, breeding for, U.S.D.A. 528. 
production of cows possessing supernu¬ 
meraries, 177; Mo. 679. 
seasonal variation in, 387. 
secretion, factors affecting, 240. 
test, variation in, cause, [N.Y.] State 
237, 844. 

vitamin A In, Mich 679. 

Buttermilk— 

cultured, improvement, Calif. 811. 
supidemeiitnl value for pigs on rye pas¬ 
ture, Ark. 667. 

testing with Minnesota reagents, r<'sults, 
527. 

Butyric acid— 

bacteria, lactose- and lactate-ferraonting, 

686 . 

production by fermentation of molasses, 
P.R.C01. 4. 

Jiytiinis unicolorj see Raspberiy fruituorin. 

Cabbage- 

aphid, conti'ol with rotenonc, Tex. 502. 
aphid, life history and control, 302. 
aphid, vector of bean-mosaic virus, 344, 
650. 

breeding, [N.Y.]Cornell 700. 

Chinese, absorption of vitamin B from 
rice bran, Hawaii 877. 
fertilizer placement, N.Y.State 626. 
fertilizers for, Ariz. 38. 
green and white, vitamin G in, Tcnn 
125. 

headed and nonheading forms, relative 
value as mineral sonrees, U.S.D.A. 715. 
insects affecting, Ind. 503. 


Cabbage—Continued, 
iodine in, 421. 

looper, control, N.Y.State 656. 
looper, control with pyrctlirum dusts, 
Colo. 501. 

looper, notes, U.SD.A. 054. 
mosiiic virus, 191. 

temperature requirements, Mont. 032. 
yellows, problem in Now York State, 
N.Y.State 813. 

yellows resistant varieties, Mo. 625. 

Cabbageworm— 

imported, control by parasites, 219. 
imported, notes, U.S.D.A. 604. 
studies, 830; Tex. 502. 

Cacao shell, feeding to cows, effect on vita¬ 
min D content of milk, 681. 

Cacoecia argyrospila, see Fruit tree leaf 
roller. 

Cactoblaatis cactorum, notes, 509. 

Cactus— 

pricklypear, control, Tex. 469. 
pricklypear in Australia, control and 
eradication, 508. 

spineless, adaptation, growth, and use, 
Tex. 468. 

spineless, yield and nutritive value, Tex. 
517. 

Cadello beetle, notes, Colo. 224. 

Cake and cake-making ingredients, 500. 

Cake, yellow sponge, making, effect oi high 
altitude and other factors, Colo. 561. 

(’ulclferol— 

constitution, 743. 
molecular shape, 744. 

Cilcliim —see also liime. 

al)bon>tion and retention on different 
diets, 274. 

and phosphorus in dicalcium and trl- 
calciiini i>hosphatc, utilization by dairy 
cows, 520. 

arsenato, Uiemistry, N.Y.State 215. 
arsenate for codling moth control, 72. 
arsenate, studies, N.Y.Htate 656. 
ursenile as fungicide against cejcal smut, 
51. 

availability from typical foods, 129. 
carboiiato hydrolysis, relation to nlkaUn¬ 
ity of caltareuuB soils, Ariz. 595. 
concentrations in solid ions, potentlo- 
metric determination, 582. 
cont(»nt of bolls, Mo. 5S9. 
eyauumide as orchard fertilizer, Mich. 
625. 

cyanaznide for treatment of soil infected 
with Xlfterodera sohachtH, 58. 
deficiencies, effect on various types of 
animals, Calif. 834. 

deficiency during pregnancy, effect on 
fetus, 888. 

deficiency of rats, effect, 129. 
exchangeable, in soils, determination, 
294. 

in blood and in plant tissue, microde¬ 
termination, 872. 
in blood of pigs, 229. 
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Calcium—Continued. 

in blood plasma of dairy cattle, C81. 
in nutrition, 8S1. 

metabolibm of albino rats, effect of 
butter and margarine, 563. 
retention on soybean-egg powders and 
milk powders when fed to rats, 1117. 
retention, relation to store of calcium in 
body, 882. 

sulfate, ste Gypsum. 

Calendula — 

leaf spot in Virginia, XT S.D A. 191. 
powdery mildews, U S D.A. 194. 

California Station, notes, 142, 285. 

California Station, report, 804. 

California University, notes, 142, 285. 

CalUpliora eryihroeepliala, effect of environ¬ 
ment, 664. 

OaloglypJim rodionovi, beat and cold resist¬ 
ance, relation to temperature of develop¬ 
ment, 358. 

Calves— 

beef, fattening for market, Mlcb. 837. 
beef, winter rations for. Mo. 668. 
beef, wintering, supplements to North 
Park hay for, Colo. 610. 
blood chemistry and mineral metabolism, 
effect of solar ultraviolet radiation, 
Mich. 238. 

cod-liver oil and muscle dystrophy in, 
526. 

cost of raising, W.Va. 842. 
creep-feeding grain to, efl<‘ol on size 
and quality of carcass, W.Va. 835. 
development in Tropics, 682, 
growth and development on milk diet. 
Mo. 529. 

growth, effect of different calcium pho*?- 
phonis ratios, 373. 

immunity produced by B, C. G vaccine, 
duration, 849. 

infectivity of tubercle bacilli from dung 
on pasture, 637. 

milk supplemented only with minerals 
and vitamins as sole diet, Mo. 679. 
mineral metabolism, 843. 
molasses and alfalfa supplemenfs to 
grain rations for, Mo. 608. 
raising on calf pellets and starters, 
[N.Y.lCornell 843. 

rations, viiamlu A as whole milk substi¬ 
tute, 525. 

starters fed dry with limited whole 
mUk, 528. 

tolerance to massive doses of cod-liver 
oil, U.S.D.A. 528. 

udder development, relation to milk-pro¬ 
ducing ability daring first lactation, 
U.S.D.A. 528. 

vitamin P requirements, 238; Mich. 679. 
white spotted kidneys in, 851. 
winter, creep-feeding, Mo. 668. 
wintering in northern Great Plains, ef¬ 
fect of different methods, U.S.D.A. 
228. 


SUBJECTS 941 

■ Canaries, Plaftmodiunt oH n.sp. from screech 
owl, Infective to, 653. 

Canna, edible, vaiicty tests, Hawaii 780. 
Canned fruits, discoloration, 744. 

Canning— 

crops, diseases of, N.Y.State 636. 
crops, insect pests, N Y.State 656. 
home, costs, Wash. 717. 
borne, of fruits, vegetables, andi meats, 
U.S.D.A. 419. 

jars, all-glass, vacuum determination in, 
443. 

of meat, recommendations for, U.S.D.A. 
716. 

work of Food Investigation Board of 
Great Britain, 877. 

Cans, tin, corrosion by foodstuffs, 744. 
I'antaloup, see Muskmelon. 

Oapillaria — 

anniilata, notes, P.B. 856. 
annulata eaithworms as intermediate 
hosts, 823. 

hcpatica in house rats, 213. 

Jiepatica of British muskrat, 652. 
in fowls, descriptions and synonymy, 
541. 

infection of calves, 250. 
retiwo, notes, r.R. 856. 

Capitophotm aphids infesting Artemisia, 659. 
Capons— 

comb growth in, response to androste- 
rone, 779. 

proiluction, Kans. 89. 

Carbarsonc, action on intestinal trichomonads 
of rats, 392. 

Carbohydrates— 

and protdus mixture in diet, effect on 
gastric secretion or digestion, 272, 
in cotton plant at different growth pe¬ 
riods and effect of fertilizers, 471. 
in Iridaea laminarioldes, 148. 
in ration, effect on reproductive capacity 
of rats, 515. 

metabolism in plants, 450. 
of wheat plant, seasonal changes in, 
76S. 

synthesis In softwoods, value of differ¬ 
ent wave lengths of light, Vt. 191. 
Carbolineum emulsions for orchard sta¬ 
bility and dispel Sion, 646. 

Carbon- 

accumulation in soil, Mo. 580. 
disulfide, merits, Calif. 780. 
fixation by plants, effect of atmospheric 
humidity on rate, 706. 
in Iowa soil types, Iowa 8. 
in soil, effect of rotation and manure, 
Utah 75S. 

organic, and oxidation value of soil or¬ 
ganic matter, simultaneous determina¬ 
tion, 582. 

Organic, Committee, report, 683. 
tetrachloride drenches for nematodes of 
sheep, 394. 

tetrachloride, effect on sheep, 538. 
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Carbonic— 

acid estimation in soils, new apparatus 
for, 151. 

anliydrase and photofiynthesis, 315. 

Cardiac enlarg^menl, reversion in a cliild 
followinc: treatment for avitaminoslH, 72S. 

Carolinaia cvPxn% notes, TJ.S.D.A. 654. 

Carotene— 

absorption in iiiterlinal tracts, 725. 
and vitamin A melaliollsin of hinnau 
fetus, 276. 

and xantbophyll, determination by siualc • 
distribution between liquid phases. | 
585. 

content of wheat varieties in Noitliwcst, 
36. 

efFect on nervous disorder in rat8 fed 
diet low in vitamin A, 884. 
in carrots, inheritance, 772. 
in feeding stuffs, spoclropliofomelric 
data bearing on charaeler of pigments, 
526. 

in feeds, relation to vitamin A activity, 
836. 

in hay stored at different seasons, rale 
of decomposition, 52C. 
in Indian foodstuffs, 725. 

In leaf extract, bpectrophotomcliic ile- 
termination, 296. 

in leafy vegetables during storage. 725. 
preservation in silage and biological 
properties of milk, 526. 
requirements of livestock, Calif. 834; 
TJ.S.D.A. 528. 

Carpet beetles, notes, TJ.S.D.A. 65»5. 

VarpooapBa pomonclla, see Codling molii. 

Carrot blight, spraying tests, Tex. 488. 

Carrot diseases, Ariz. 46. 

Carrots— 

carotene in, inheritance, 772. 
fertilizers for, Ariz. 38. 
improvement, Calif. 790. 

('asiun— 

and paracasein solubility, eff(*cl of wilts, 
203. 

deaminized, anemia of, 880, 
plastics, studies, N.Y.State .579. 
purified vitamin-free, lactoilaviii as 
contaminant, 742. 
solubility, effect of sails, m\. 
synthetic fibers resemiiling wool from, 
U.S.n.A. 528. 

I \ns(Miiogeii— 

dietary, effect in prevent ion of fall.v 
liver, 572. 

in diets, effect on nature of eholeslerol 
fatty liver, 571. 

Cassava— 

mosaic disease, transmission, mecha¬ 
nism, 805. 

varieties and strains, composition, 
P,E.Col. 31. 

variety tests, Hawaii 780, 

Castor-bean tick, relation to its physical en¬ 
vironment, 834. 

Caialase test, application to butter, 632. 


Cataphorcsis in soil s<*ience, 592. 

Calaract— 

dinltrophenol, effect of jiscorliic acid 
administration, 135. 

iiiitritioTinl, snsceptibililj of si rains of 
rats to, 573. 

Catbirds, food habils, 357. 

('ats, ntw nonialodo from, 61. 

<'at III’—see alho Calves, Cows, Heifers, Live 
stock, ami Steers. 

Alaskan h.ybri<l Ilolstein-Cnlloway, birlli 
woigiit, gestation period, and sex ra 
tio, 176. 

and yaks, hybrids, structure of testi's, 
774. 

baby beef, winter finishing, Tenn. 81. 
beef and dual-piiri>ose. breeding, iiu- 
provemont in, U.S.D.A. 23. 
bw'f and dual-purpose, records of ]»er- 
foi-manee, TTS.D.A. CG7. 
beef, breeding, feeding, and niaiiage- 
mont studies?, U.8D.A. 667. 
lieef. feeding experiment s, 22S, 519. 
Iseef, improvement, IT.S.D.,V. G67. 
iM'cf, live weight gains per a ere on 
improved pastnr(», [N.Y.l Cornell 835 
beef, molasses as fi'cd for. La. 837. 
lieef, pasture v. dry lol for full-feeding 
yearling steers, Mo. 068. 
blindnt'ss in, two types, rebilion lo viln- 
min doficioncy, 525. 

blood in health and during aiiaplasmosls, 
535. 

breeding, early history and importanee 
of herd testing, TT.S.D.A. 23, 
breeding problems, Calif. 834. 
carcass quality oC heifers v. steers, 
Mich. 668. 

cross-bred Gnlloway-llolslein, iiilieril 
anee iu, 176, 773. 
daii*y —sec also Cows. 

amount of grazing furnished by all 
year pasliire, Tenn. 89. 
breeding, feeding, and managi*nienl, 
Mo. C79. 

I'aleium and phospboriis nielabo 
lism, Vt. 235. 

carotene n*quirementH of, IT.S.H.A. 
528. 

corn silage as sounv of viianiin 1>, 
Mich. 238. 

effect of inereasing miemil be 
tween milkings. Mo. 679. 
feeding slsimlards, propowMi ebaiiges 
in, 236. 

germ plasm survey, 175. 
molasses as fewl for, La. 8:’»7. 
polythelia in, 176, 
respiratory rate, effect of environ¬ 
mental temperature In Tropics, 
89. 

silage crops for, Ill. 842. 
steiTlity iu, use of hormones in 
combating, |N.y.]CorneU 777. 
disease, new, further outbreak, Tex. 533, 
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Cattle—ContinTied. 

evalaatin? inberitance for type from 
germ plasm survey, 175. 
fattening, effect of type and age, Micb 
228. 

feeder, costs and yields Mich. 708. 
feeding experimenis with red clover sil¬ 
age, 609. 

finishing in barn and on pasture, Ky. 81 
foraging habits, Ariz. 80. 
genetics, of, 773. 

gtusing, measuring pasture yields with. 

671. 

hairs, black and red pigment in, distri¬ 
bution, 19. 

hemorrhagic disease in, Nev. 243. 
herd improvement data, Vt. 284. 
Hereford, adaptability to east Texas, 
Tex. 616. 

horned, and yak hybrids, blood elements 
in, 176. 

in Kenya Colony, weights of carcass and 
of individual organs, 619. 

Indian, silver gray color in, 774. 

.Tersey, results of close breeding, 176. 
loin disease, studies, Tex. 533. 
manner of heat disposal by, effect ol 
plane of nutrition, 85. 
marketing age, Mont. 708. 
mineral requirements, Tex. 616. 
minimum mineral requirements, 374. 
monsters in, experiments with Dexter 
and Telemaik crosses, 774. 
on phosphorus-deficient diet, effect oi 
phosphorus and calcium supplements, 
372. 

plague, see Binderpest. 
poisoning, hcc Plants, poisonous, and spe¬ 
cific plants. 
reproduction in, 837. 
screw tail in, inheritance, 317. 
semi-hairlcssness in, inheritance, 176. 
unicorn, production by transplantation 
of horn bud, 317. 

vitamin A requirements, Calif. 834. 
wintering inside and outside in Scotland, 

672. 

young, defleieiiey di8(»ase in Western Aus- 
tralla. 260. 

('’audal vertebrae in mice carrying T gene 
for brachyiiry in crosses, 317. 

Cauliflow<‘r— 

browning, control, 401; [N.Y.l Cornell 
804. 

mosaic diseases, Calif. 804. 
root rot, studies, 813. 

Cavies and rabbits, periodicals on, ir.S.D.A. 
356. 

Cedar, eastern red, cubic volume table for, 
45. 

Oidar rust, see Apple rust. 

Celama sorffhfella, see S >rgbum webworm. 
Celery— 

fibers or strings, structure, Calif. 790. 
Fusarhtm yellows, notes, Mlcb. 635. 
insects aifectlng, Ind. 503. 
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Celery—Continued. 

late blight, control, 814. 
loss of weight during marketing, fac¬ 
tors affecting, 627. 
temperature requirements, Mont. 632. 
virus diseases, Calif. 804. 

Celiac diseases in children, treatment, 889. 

Cells—«ee aUo Plant cells. 

combustion in presence of potassium and 
phosphorus in, raising, 16. 

Cellnlai— 

immunity, grades of resistance or sus¬ 
ceptibility, 46. 

structure, modifications by ultraviolet 
rays, procedure for study, 311. 

Cellulose— 

chemistry of, 178. 
studies, IT.S.D.A. 579. 

Cement, corrosion, 700. 

Ocnangium populcum. notes, 819. 

Centrifuge, high speed vacuum for filtrable 
viruses, description, 889. 

Cephaliu in yolk and developing chick em¬ 
bryo, 839. 

CepJialonomia waterstoni, notes, Colo. 221. 

CeraUtU — 

capitata, see Fruitfiy, Mediterranean 
rosa on citrus in we&tein Transvaal, 
control, 215. 

Ofratomegilla fuscilayrls, bionomics, 223. 

Ceralostomella — 

piceae, cause of bloc stain on pine, mor¬ 
phology and life history, 650. 
ulmi, perBl«>tcnec in stumps of Dutch 
elm diseas(>d trees, U.S.D.A. 635. 
uJmi. recorded spread, extent of damage 
in Europe and America, and control, 
Conn. [New HavenJ 649. 
ulml, susceptlbihty of species and va¬ 
rieties of elms to, 63. 

Ocrcospora — 

calcndulae leaf spot of OaJcndula in 
Virginia, U.S.D.A. 194. 

*' leaf spot of beets, control, Tex. 487. 

, leaf spot or blight of beets, differen¬ 
tiated from lioron d(*fieicncy disojists 
205. 

linedendrf, morpliology ’ and life his¬ 
tory, 636. 

spp. on grape leaves In Palestine, 617. 

(7crco«porcna— 

aracJinoidea n.sp., deseription, 047. 
Ticrpotrichoides, suseepllhility of cereals 
and grasses to, 807. 

Cereal— 

diseases, notes, Mich. 635. 
mUturcs, 8eede<1 and harvost<Hl, changes 
in proportions of components in ab- 
aomal seasons, 618. 
seed treatment, see Seed treatment 
smut —see also Grain subut and specific 
hosts. 

dust fungicide tests for, 61. 

Cereals —see also Grain and specHfic grains. 
Colcoptera injuries to, 660. 
genetic studies, [N.Y.] Cornell 780. 
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Cereals—Continued. 

grown under irrigation, rates of seed¬ 
ing, 474. 

in Franco, Fuaaritm diseases of, 198. 
racliltogenlc factors in, 888. 
suscoplibility to Oercosporella licrpo- 
mchoidea, 807. 

Ccroplastca spp., parasite collection, 602. 
OcvtorfiyncJiua asaimilia iu State of Wash- 
ington, GG6. 

Cevitamic acid in milk, fresh or pobteurized, 
727. 

Chahertia 

notes, 894. 

pathogenic importance, 638. 

CJiactodaouta fenrugineua dorsalia^ notes, 833. 
Chalcid flies— 

revision of genus Peritampiia and de¬ 
scriptions of new forms, 833. 
second revision, IJ.S.D.A. 369. 

Chalcia annulata, parasite of coconut cater¬ 
pillar, 824. 

Chalcodcrmua aeneua, aee Cowpea curculio. 
Champagne, manufacture, 745. 

Charidryaa myoteiSt notes, 65. 

Cheese— 

baby Gouda, effect of paraffin waxing, 
687. 

brick, composition and quality, effect of 
salt, 528. 

Cheddar— 

canning, Vt. 235. 

made from clean milk, lactic acid 
flora of, 96. 

making, chemistry of, 96, 388. 
natural, canning, U.S.D.A. 529. 
ripening, role of pepsin and rennet 
in, 96. 

ripening. X-ray diffraction studies, 
527. 

cream, manufacture, Nebr. 389. 
factories, Inexpensive milk pastourizinr 
units for, 528. 

industry in Italy, development and pres¬ 
ent status, N.Y.State 243. 

Iowa bine, flavor and acidity, effect of 
Penicillia, 52S. 

Limburger, quality, factors affecting, 
N.Y.State 682. 

making, curd firmness in, relation to 
curd tension, 388. 

making, Holland's contribution to, 
N.Y.State 894. 

manufacture, salting and cooking curd 4 
In, 628. 

Neufcbatel, manufacture, Nebr. 389. 
processed, emulsifying salts used in, 687. 
processed, wrappers for, 528. 
ripening studies, 845. 

Swiss, bacteriology, 687. 
types, Bel Paese, Swiss, and Roquefort, 
manufacture, U.S.D,A. 629. 
varieties, salting and cooking of curds 
in manufacture^ N.Y.State 96. 
Oheiloapirura hamuloae^ 
notes, PJt. 856. 

of chickens and turkeys, Hawaii 820. 


Chemicals, irritating effect, technic for de¬ 
termining, Mich. 246. 

Cherries— 

breeding, N.Y.State 629. 
development of Iniits as affected hy 
destruction of embryo, 336. 
effect of carbon dUixide trealm(*nt on 
storage aiul tranwl riiseases, U.S.D.A. 
51. 

fruit setting, Mich. 030. 
pollination, Calif. 790. 
pruning, cultural, and fertilizer tests, 
Colo. 47G. 

sour, sod culture, Mich. C25. 
splitting in hriuc, 297. 
spraying, high-calcium v. dolomitic 
lime bordeaux for, Mich. 189. 
varieties, Colo. 476. 

Cherry— 

aphids, induced immunity experiments, 
353. 

bacterial leaf spot and canker, Mo. 636. 
huckbkiii, a virus disease, Calif. 804. 
ca«ebearor, hymenopte'*ous parasites, 
309. 

casebonrer, oviposltion responses of, 71. 
juice, studios, NY.State 570. 
losses from disiHises in 1935, IT.S.D.A. 
839. 

maggots, control, N.Y.State 666. 
mosaic In British Columbia, 496. 
nursery disease, Mo. 636. 
rootstocks, testing, N.Y.State 620; 
W.Va. 790. 

Chestnut— 

hark, reaction to invasion hy Bndothia 
paraaHioa, 62. 

black rot of fruits due to ScleroUnla 
paeudotubeivaa, C49. 
blight, Induced Imnninlty <‘xperlmcnts, 
353.. 

blight resistant varieties, Tenn. 38. 

Chestnuts, preservation from molds, 049. 

OJuifletua ervdifua and Alouroyluphua 
agUUt, interaotion between, 213. 

Chick embryo— 

development, variation in, 177. 
feather development in, relation to sox, 
076. 

heortbeat of, rato and duration, thermal 
effect, 838. 

lipoid phosphorus, lecithin, and ceph- 
alin distribution In, 838. 
mature, xnlni*rai composition, 677. 
new nutritional disease, 839. 
reproductive glands and ducts, action 
of male and female hormones on, 20. 
BOX modification resulting from injec¬ 
tions of male and f(>male hormones, 
778. 

Chickens-“ace al^o Chicks, Fowls, Hens, 
Poultry, and Pullets, 
broiler industry, commercial, economic 
survey, n.S.D.A. 808. 
broiler production in winter, electric 
V. coal brooders for, Mich. 668. 
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Chicks— 

baby, vaccination against fowl pox, Md. 
105. 

body temperature, variability, 675. 
bone calcification, relation to vitamin 
D intake of parent stock, 378. 
calcium and phospliorus rcquirenionts. 
Tex. 517. 

colony houses v. battery brooders for, 
Hawaii 835. 

deformities in, <Uic to toxic grain fed 
hens, 245. 

development, effect of incubator tem¬ 
peratures, 322, 3S1. 
effect of gonadotropic hormones, 614. 
cight-w<‘ek weight and feathering, genet¬ 
ic differences, 675. 

gizzard erosion due to nutritional de¬ 
ficiency; 88. 
growth rate, Mo. 670. 
growth rate and effect of time of hatih. 
Mo. 6CS. 

livability, relation to leni,th of incuba¬ 
tion period, Mo. 608. 
metabolism studies, Mich. 608. 
milk feeding, 231. 

normal and deutectomized, energy and 
gaseous metabolism, 523. 
normal, and with nutritional cnccphalo- 
malacla, brain vreight and moisture 
in, 232. 

pelliigra-like syndrome In, 839. 
protidn rations for, high and low, Ky. 
81. 

protein requirements, Calif. 835. 
rations, Mich. 608. 

requirementK for two new fat-suluble 
vitamins, Calif. 834. 
respiratory disease caused by a llltrable 
virus, 100. 

Itliodo Island Red down color, sexnal 
dimorphlsni in, 612. 
sex control exporiments, 617. 
slipped tendon, effect of curative ina- 
tt^rlal on plumage, Tex. 517. 
starting and laying rations, Ky. 83. 
storage of vitamin D in, 2.33, 077. 
synthetic rations for, Mo. 008. 
trembling disease or epidemic tremors, 
N.H. 854. 

vitamin A requirements, 522, 070; Tex. 
517, 077. 

vitamin D requirements, Ta. 231; Tex. 
617. 

Children-H»ce also Girls anti Infants, 
food habits, voluntary, 722. 
growth, plotting graphic record, 502. 
health of, relation to vitamin 0, 570. 
nutrition of, Mich. 721. 
oriental, growth in San Francisco, 721. 
physical examination, 330. 
preschool, magnesium needs, 883. 
preschool, nitrogen metabolism, 273. 
school, diet of, in Chorley, England, 130. 
Texas school, growth in weight and 
height, analysis of records, Tex. 501. 
white, physical growth, 879. 


Children—Continued. 

with and without endocrine dysfunc¬ 
tions, cholesterol metabolism in, 883. 
Chili pepper dehydrator, 802. 

Chilies, Indian, inheritance of pungency in, 
174. 

r/ii?o f,imp7ca>, nee Rice borer, Asiaiie. 
Glulocoriis shniliSj bionomics, 223. 

Chinch hug— 

biology, effect of sorghum and other 
hosts, 500. 
control, Mo. 055. 
eggs, incubation, 828. 
flights, 362. 

in southwestern Oklahoma, third gen- 
('rsition and migration, 70. 
notes, n.S.D.A. 054. 
populations in Ohio, 70. 
situation in Iowa, 64. 
survey, Ohio 214. 

winter mortality, temperature and 
moisture as factors, 820. 

Chinese— 

men, nitrogenous metabolism, 420. 
subjects, basal metabolism, 420. 
subjects, copper balance experiments, 

421. 

Chionanpia — 

furfura, see Scurfy scale. 
pinifoliae, nee Pine needle scale. 
Chlorates, toxicity, factors affccllng, Calif. 
780. 

Chlorine 

in blood and in plant tissue, mlcrode- 
terminntion, 37^ 
solutions, activity, XJ.S.D.A. 628. 
Chlorophyceae and Heterophyccae of Okla¬ 
homa, 12, 

Chlorophyll— 

a and b In leaf extract, spectrophoto- 
metric deLormination, 296. 
determination by Lange colorimeter, 584. 
in plants, measurement, 153. 
in potato loaves, relation to chlorine, 
173. 

molcH'ules, numb(*r comprising m ab¬ 
sorption unit in photosynthesis, 171. 
Chlorophyllometry, 363. 

Chloroplsca, Noarctic species, synopsis, 604, 
Chlorosis— 

effect of leaf injections, 789. 
of fruit plants, control, 045, 
of fruits, Calif. 803. 
of grapevines, relation to soli reaction 
and composition, 647. 
of pin oaks, 499, 

Choanotamia infundibulum in partridges, 
262. 

Oboerostronm/iwA putlendolecluftt ingestion of 
inflammatory exudate by, 395. 

Cholesterol— 

free and combined, In bile, determina¬ 
tion, 686. 

heat-treated, absorption spectra and 
properties, 681. 

heat-lreatt^d, provitamin 0 of, 82, 681. 
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ClLolesterol--Contiiiuedl. 

metabolism in cbildren with and with¬ 
out endocrine dysfunctions, 883. 
Choline, distribution in tissues, 129. 
Ohortophaga viridifasoiata australior^ role in 
cotton wilt transmission, 809. 

Christmas berry, California, thrips, biology, 
50G. 

Chromosome— 

configurations in some now oonotlieras, 
19. 

fragment in corn, cytogenetic study, 771. 
structure X, X-ray experiment with, 
608. 

Chromosomes— 

b^aTior in Agrosiia neibuloaa, 173. 
behavior, relation to genetics of Agave, 
609. 

doubling in wheat, rye, and hybrids of 
these, 22. 

5 and 0 in corn, revised linkage maps, 
19. 

number and species characters in Tuooa, 
22 . 

number in Aaelepiaa, 173. 
number in cultivated fruits, N.Y. State 
176. 

number in DolUshoe Idblab, 20. 
number in Malvaceae, 173. 
number in rice, association and origin, 
609. 

number In sheep and goats, Tex. 463. 
number in sorghum, 21. 
number in yaks, 774. 
of Sphaerocarpoa orlatatus, 174. 
translocation, sex-linked, in Apotetiiv 
evryeephtOuBj 19. 

Chrysanthemum— 

leaf miner, control, 222. 
leaf spot due to Septoria obesa^ XT.S.D.A 
635. 

leaves, enzyme system, effect of shorten¬ 
ing the day, 167. 

Ohryaobethria femerata, aee Apple tree borer, 
fiat-headed, 

OltryaompJuaua aurantH, aee Red scale, Cali¬ 
fornia. 

Uharyaomyia americana, notes, Tex. 602. 
Ohrj/aopa sp., predatory enemy of flower 
thrips, S.C. 217. 

Ohryaopa — 

genus, description and control, 77. 
spp., aee Deer flies. 

Church, rural, aee Rural. 

Churning losses, factors affecting, 628. 
Chums, large, energy consumption, 861. 
Oiborio aoerina n.^., notes, 807; [N.T.]Cor- 
neU 804. 

Cicada, periodical, importance as Insect pest, 
70. 

OioaduUna storeyi n.sp., description, 70. 
Cigarette beetle- 
control, 214. 

control, effectiveness of fumigants, 367. 
notes, tr.SJ:)A. 654. 

Cigars prepared with native and imported 
wrappers, burning quality, 187. 


Cimcaa lectulariua, aee Bedbug. 

Cinara paeudoacJiiearsti n.sp., description, 
363. 

Oinetatia leaf spot disease, 818. 

Citric acid— 

determination in milk, 627. 
isolation from potato tubers, G08. 
small amounts in biological nint (M-ial, 
determination, 586. 

Citrus —see also Lemons, Oranges, do. 
aphids, control, 70. 
breeding new varieties, Calif. 700. 
canker eradication, U.S.IlA. 034, G36. 
composition, relation to soil nntrienfs, 
Calif. 790. 

cyanide fumigation, Calif. 824. 
diseases, contiol, G48. 
fertilization, Calif. 790. 
fertilization, summer, 769. 
flowers, chemical composition, 700. 
fruit products, TJ.S.D.A. 670. 
fruit rots, prevention, Calif. 804. 
fruits, ascorbic acid content, D.S.D.A. 
716. 

fruits, nitrogen content, seasonal 
changes in, 790. 

fruits, vitamin C in, U.S.D.A. 716. 
growth, effect of soil temperature, 708. 
growth, 1 elation to potassium, 482. 
gum disease in Philippines, 62. 
hybrids, cytology of chromosomes in, 
Tex. 470, 

insect pests in Ceylon, 358. 
insects in Jamaica, 66. 
mites, notes, Tex. 502. 
mottle leaf, a physiological disease, 
Calif. 803. 

mottle leaf, treatments, 407, 816. 
new forms, introduction, Dawali 790. 
oil sprays, Calif. 824. 
phosphorus deficiency in, 330. 
phosphorus nutrition, 003. 
rootstock effects in, Calif. 700. 
rootstock resistance to root rot, Tex. 
488. 

rootstocks of, Tex. 476. 
rust mite, control, U.S.D.A. 664. 
scab fungus, perfect stage, 618. 
stem-end rot, 408. 
thrips, control, n.S.D.A. 654. 
thrips on oranges, dusts tested against, 
827. 

tree decline, Ariz. 6. 
trees, irrigation and fertilization, Ariz. 
38. 

whltefly, aee TOiitefly, citrus. 
Oladoaporium — 

disease of hops, 636. 
fulvum leaf mold, tomatoes resistant to, 
IT.S.D.A. 193. 

fulvum on tomatoes, temperature studies, 
U.S.D.A. 59. 

herbarnm, cause of subsurface discolora¬ 
tion of butter, 95. 
malorum, notes, 490. 
piaioolum in Maine. U.S.DA. 389. 
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Clarkias, srcenhoabo-^n^ov^n, rust on, U.S.D.A. * Clover—Continued. 


803. 


red, anthracno^o resistance of, Ky. 46; 


Clauaena latisium anthracnose in South 
China, 648. 

Olaviceps paspaU, notes, 643. 

Clay— 

adsorption of liquids bv, 593. 

Cecil, sheet erosion btudlos, Ala. 544 
fractious, properties, 501. 
hydration, surface behavior. Mo. 589. 
hydroxyl groups, properties as bast^ for 
characterizing mineral soil, 410. 
marine, consolldaiion, 402. 

Putnam, base-exchange reactions, be¬ 
havior of polyvalent cations in, 418. 
SoUs, properties and behavior, 402. 
substance of soils, identidcation by X- 
rays, 591. 

Clematis recta aqueous extracts, bactericidal 
and fungicidal action, effect of fertilizers, 
818. 

Climate— 

in Kenya, efEect of forests, 750. 

Moscow Laboratory of, notes, 143. 
plant, comparative measurement of 
tempoiature, 750. 

Climatic— 

map of Czechoslovakia, 6. 
maps of North America, 444. 
Climatological data, U.S.n.A. 15G, 301, 588. 
Climatology, handbook, 750. 

Clostridium — 

hotuUnum type C, relation to duck sick¬ 
ness in Alberta, 108. 
oedematiens, control, 537. 
oedematis-malignh notes, 536. 
ovitoaiicimt control, 537. 
sacoharolmtyricum^ proposed name, 686. 
fIfrolmtyrUsum, notes, 389. 
tyrohutyriemh^ proiH)scd name, 686. 
weloMU effect of toxins of substance in 
normal intestine, 849. 
welchii toxins, physiological actions, 
840. 

welchii typo C from sheep In North 
Wales, 393. 

Clothes moth, webbing, development, effect 
of humidity, 71. 

Clothes moths— 

biology and control, [N.Y.]Cornell 820. 
breeding, 363. 
control, U.S.0.A. 501. 

Clothing— 

selection and care, 140. 
textbook, 284. 

Clover— 

bur, variety tests, Tex. 468. 
growth, effect of meteorological factors, 
445. 

hop, injurious effects on stands of Les- 
pedessa setieea, Tcnn. 29. 
pasture, time for seeding, Vt. 178. 
red, and grass mixture harvested at 
different stages, nutritive value, 836. 
red and alsike, fertiUzer experiments, 
N.H. 469. 


Tenn. 46. 

red, seed production, rehitioii to in¬ 
sects, 657. 

red, variety tests, Ky. 20. 
red, visited by bees, relation to tongue 
length, 225. 

seed, production consumption balance, 
Micb. 700. 

sweet, sio Sww'tclover. 
variety tests, T(‘x. 468. 
whitf', cultuie for pasture and f(»r seel. 
U.SD.A. 470. 

Club work, sic 4-n club. 

Cnephasia longana, sre Strawberry frnii- 
worm. 

Cobalt chloride and nickel chloride for wast¬ 
ing disease, 250. 

Cocci, acid-proteolytic, acid production and 
protein degradation in foremilk and in 
rennet extract, 242. 

Coccldia— 

in chicks, effect of calcium carbonate 
additions, 69C. 

infection, relation to vitamin G, 691. 
of wild rats, 212. 

Coccidlosls— 

in chickens, 675, 696, 856. 
of domestic animals, effiHst of hardware 
cloth flooLS, Mich. 689. 

Coccidophflm eitricola, notes, 357. 
Gocoophagus — 

lycimnia eggs and larvae, sexual dimor¬ 
phism, 834. 

reproduction plienomenon in, 8:i3. 
Coccus mangiferae, injurious to mango dow¬ 
ers and fruits, 71. 

I CoehUomyla spp., sea Screwworms. 
Cockchafers in Varese Province, 824. 
Cockerehy 

I composition, effect of diet, range, and 
fattening, 377. 

development of body organs, effect of 
alfalfa meal, 229. 

I Cocklcbur seeds, germination and develop¬ 
ment of dormancy In, 173. 

Cockroach— 

American, penetration of gas*cous pyri¬ 
dine, pipc^ridlne, and nicotine Into 
body, 216. 

oriental, (‘oagnlation in blood, inhibition, 
361. 

oriental, effect of toxic substances upon 
blood cell count in, 361. 

Cockroaches, control, U.S.DAl. 501. 

Coconut— 

caterpillar, parasitism or egg by Trir* 
nomus nigrocoiraliSt 824. 
oil meal, effect on percentage oC fat in 
milk, [N.Y.lCornell 841. 
pests, 216. 

Cod-liver oil— 

and mosede dystrophy in calves, 526; 
[N.Y.]Cotn4U 835. 
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Cod-liver oU—Continued. 

concentrate, feeding to calves, effect, VI 
235. 

In calf rations, 525. 

Codling moth— 

bait trap experiments. Mo. G55. 
bait traps, cerambycids captured in, 501. 
bands, chemically treated, variations in 
effectiveness, 6C1. 
biological studies. Mo. G55. 
bionomics and control, Del G55. 
brood study for one decade, 71. 
control, 220, 501, CCl, 830; U.SD.A. 
G54; W.Va. 824. 

control, chemically treated bands for, 
826; Pa. 73. 

control in arid region, 72. 
control in Department of ruy-dc-Domc, 
661. 

control in Michigan, eight seasons' tests. 
71. 

control, light traps for, value, N.Y.State 
216. 

control, new method, 72. 
control, orchard sanitation for, Urge- 
scale test, 74. 

contiol, pruning as aid, 826. 
control with nonarsenicals, 823. 
control with zinc arsenate, Mich. 655. 
cost of control, 826. 
eggs and young larvae, effect of cold 
storage, 610. 

experimental spiaylng, results, 823, 
haJowax (chlorinated xiaphthalene) as 
ovicide for, 303. 

Injury, variations In northwestern 
Arkansas, Ark. 655. 
insecticide experiments, Mich. 509. 
insecticides, field methods for study, 
610. 

larvae, methyl bromide fumigation, 501, 
larvae, rearing for testing insccticidi^s, 
216. 

larvae, toxic action of chemicals on, Mo. 
655. 

on apple, N.Y.State 656. 
on pears, Calif. 824; N.Y.State 050. 
on walnuts, Calif. 824. 
phototropic responses, N.Y.State 656. 
problem on Eastern Shore, 828, 
spray tests, 826. 

sprays, substitutes for lead arsenate in, 
73. 

sprays, timing by moth emergence, Mo. 
055. 

status, 71. 
studies, 65. 

Coffee 

berries, chemical composition, effect of 
fertilizers, Hawaii 790. 
bug, variegated, in Uganda, 218. 
die-back, control, 648; Hawaii 700. 
fertilizer requirements, Hawaii 790. 
insects, control, U,S.DAl. 654. 
leaf miners, parasites of, 508. 
plantations in Puerto Rico, survey, 
P.aCoI 412. 


Colawiff hi/pochlora, notes, 824. 

Colcop7iora — 

TiemerohieVa, morphology, biology, para¬ 
sites, and control, 830. 
malivorcUa, sec Pistol casebearer. 
prunicUa, sec Ch(‘rry casobearer. 

Coleoptera inluiious to cereals, 666. 

Oollards, taseiation in, Tex. 488. 

ColUlotricfium — 

faleatum, physiologic spoeLalizatiou in, 
494. 

phomoides on tomatoes, temperature 
studies, TT.S.DA. 69. 

CoHoidal- 

BUbstancos, cbemotropic stimulation of 
roots by, 708. 

systems, base exchange and stability of. 
Mo. 589. 

Colloids— 

of great soil groups, n(‘utralLzation 
curves, U.S.D.A. 753. 
soil, affinity for cations and anions, 592. 
soil, flotation applied to study, 503. 
soil, intensity of removal of added ca¬ 
tions from by elcctrodialysis, 160. 
soil, structure, 592. 
soil, studies, Calif. 752; U.S.D.A. 580. 

Colon-aerogenes group— 

indol tolerance of sLiains, 601, 770. 
of bacteria, fermentation of pyruvic 
acid by, 4. 

of bacteria, methylene blue reduction 
and oxidation-reduction potential 
studies, 149. 

Colon— 

group of bacteria, hydrogen sulfide pro¬ 
duction as differential test, 312. 
groups of bacteria, relation to soft rot, 
W.Va. 804. 

organisms in milk, detection, evaluation 
of media, 684. 

organisms In milk, heat resistanco, 527. 

Color 

and size in mico, association, 770, 
inheritance in gram, 4G2. 
inhoritanco in swino crosses, 774. 
inheritance of crossbred Giilloway-Ifol- 
stcin cattle, 376. 

Colorado Station, report, 575, 

Crdostrum— 

of goat, composition and changes in. 
Mo. 670. 

vitamin A in, 241. 

Colts—— 

draft, development, liberal v. limited ra¬ 
tions for, Mich. 608. 
minerals for, [N.Y.]Cornell 835. 

Columbine borer, biology and control, [N.Y.] 
Cornell 820. 

Combines— 

harvesting with, U.S.D.A. 860. 
small, performance studWs, 405. 

Communities, mutualistie, in America, sur¬ 
vey, 667. 

Community and neighborhood groupings in 
Knott County, Ky* 713* 
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Concrete— 

curing for resistance to alkali, U.S.D.A. 
542. 

plain, treatise, 402. 

Conenosc bugs, natural infection of American 
human trypanosomiasis in, 247. 

Conifer— 

blight, control, Tex. 488. 
seedlings, Posariiim stem and root 
blight, Tex, 488. 

Cunifers, lethal high temperatures and cool¬ 
ing effect of transpiration, 191. 

Ooniophota cerehetla, protecting wood 
against, C50. 

OoniothyHum — 

disease of pc^onles, U.S.D.A. 40. 
fucheW, notes, 497. 

Connecticut [New Haven] Station— 
notes, 285. 
report, 733. 

Oonopia cxitio$a, see Peach borer. 
Oonotraoheltis nenuphar, Bee Plum curculio. 
OonOtrachclUB sp. infesting nuts, 78. * 

Consumer purchasing, tclontidc, 141. 
Oontarinia — 

Pl/rlvora, Bee Pear midge. I 

aorghicolaj see Sorglium midge. ■ 

Cooperative— 

associations and clubs, consumers*, or-1 
ganizalion and management, 871. > 

associations, membership relations, 871. 
associations, types In United States, 871. 
credit unions, rural, 551. 

Coopcflo— 

curtioei infestation in Snanen goats. 

fatal effect, 104. 
infection of calves, 250. 

Copper— 

as supplement to iron in hemoglobin I 
formation, availability from various! 
sources, 723. 

content of milk through season, rda- j 
tlon to anemia development In rats, 
275. 

determination, Mich. 679. 
detomilnation in liver, 205. 
dusts for treatment of excuriosls of 
grapevines duo to Phoma /Zaofdn, 647. 
cffo(‘t on plant growth, Ky. 7. 
fungicide, now, 107. 
fungicides, stickers in, tests, 807. 
in animal tissues, 130. 
in blood of normal infants of different 
ages, variations, 42l. 
in human tissues, 130, 421. 
in stomach and liver preparations, 421. 
lime spray complexes, decomposition, 
489. 

metabolism in man, 421. 
oxide, red, as spray and dust fungicide, 
Mo. 636. 

plant response to, 761. 
role in plant nntrition, 459. 
selenite as catalyst in Ejeldahl nitro¬ 
gen determination, 749. 


Copper—Continued. 

sprays, insoluble, spreader materials for, 
342. 

sulfate and lime-sulfur for Baoasous in¬ 
fection of peach trees, comparison, 
647. 

sulfate as plant nutrient, Del. 580. 
sulfate for control of gastrointestinal 
parasites in sheep, W.Va. 840. 
CoptotermCB vasiator, biological study, 668. 
Oordtflohia, revision of genus, 77. 

Coreopsis blights, Tex. 488 
Corn— 

acreages, yields, and total production, 
U.S.D.A. 732. 

adaptability for ensiling, Ill. 842. 
and grain sorghums, comparison, Tex. 
468. 

and hog industry in Iowa, economic ef¬ 
fects, 655. 

and legumes, interplanting, Ark. C17. 
atypical growths occurring as mosaics, 
39. 

baclerlal wilt, U.B.D.A. 193. 
bacterial wilt, relation to weather con¬ 
ditions in Michigan and Indiana, 
IJ.S.D.A. 46. 
borer, European— 

in New Jersey, N.J. 510. 
inseeticides for control, Conn.[New 
Haven] 733. 

labornt(n*y rearing of larvae, 76, 
mt'taboUsm at temperatures below 
zero, 823. 

notes, 17.S.D.A. 654. 
resistance of selected strains of 
corn to, 75. 

situation in Wisconsin, 363. 
borer, southwestern, notes, U.S.D.A. 654. 
borers, control, 823. 
breeding, Calif. 780; Colo. 468; Ky. 29; 
Mo, 618; Tcnn. 20; Tex. 468; U.S.D.A. 
617. 

breeding for tolerance to acid soil and 
low coumarln content, W.Va. 781. 
brown spot, notes, U.S.D.A. 330. 
canned, merchantable cream-style, micro¬ 
biology, 441. 

canning, costs, Wash. 717. 
charcoal rot in Missouri, U.S.D.A, 803. 
chromosome fragment in, cylogcmetic 
study, 771. 

coDunercial Held, genetic variations In, 

10 . 

cost of production, N.C. 110. 
culture exp(*rtmonls, Ark. 617; Tex. 468. 
cytogenetic studios, [N.Y.] Cornell 780. 
diseases, notes, Mich. 635. 
dj'ought injury in Inbred lines, method 
for studying resistauco to, 471. 
drying, 702. 

dwarfism in, histological bacirgxound, 
771. 

ear, drying, 861, 

ear rot fungi, ndative prevalence in 
1933, 1934, and 1035, U.S.D.A. 635. 
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Corn—Continued. i 

parworm, control, Ky. 65; N.Y.State 
C56; TJ.R.D.A. 651. 

earworm, oviposition on silks of oorn, 
Va. CG2. 

oarworm, K*ariTi^?, modiod, 501. 
oarworni, studios, 824, R;U; Md. 821. 
eapworm, trappinf;, possible cfr<»cf, Term. 
65. 

effect of potassium iodide on, Ky. 7. 
effect on succeedinf? crops, Tex. *168. 
fertilizer experimentR, Ky. 20; Tex. 469. 
fodder and silage, drought-stricken and 
river-bottom, composition and feeding 
value, Mo. 668. 
fodder and stover, storage, 549. 
for silage, breeding, IN.Y.] Cornell 780. 
for silage, tests, 6a. 323. 
frozen-pack, micro-organisms in, num¬ 
bers and types, 878. 
genetic and cytological relations, Tex. 
468. 

genetic studies. Mo. 618. 
germ meal, biological value for cattle, 
236. 

germinating, special equipment for, 787. 
germination, vigor, and yield, effect of 
seed coat injury, 31. 
gluten feeding, effect on titratable acid¬ 
ity of milk, 90. 

gluten meal, nntritive value, [N.Y.] Cor¬ 
nell 835. 

Golden Bantam, top-cross selections. 
Tenn. 88. 

grain, feeding to baby beeves, methods, 
Tenn. 81. 

green manure for, Tex. 460. 
growing States, farm management and 
marketing for, textbook, 715. 
immature, germination, factors affect¬ 
ing, 783. 

improvement, Tr.S.D.A. 20, Cl7, 
inheritance studies, Tex. 408. 
kernels, water absorption by endosperm 
and embryo, comparison, 787. 
loaf aphid, nolcs, U.S.D.A. 654. 
lenfhopper, notes, I7.S.D.A. 1)51. 
losses from diseases in 1035, U.R.DJi. 
330. 

maturity and bushel weight, relation, 
ISO. 

Mexican June and tliree other varieties, 
comparison, 470. 

moldy, feeding, disoiise of horses ctiusotl 
by, 691. 

nutrition studies, 456. 
partially immune to witebweed, breed¬ 
ing, 639. 

performance tests, TU. 782. 
production-consumption balance, Mich. 
709. 

production machinery, tr.S.D.A, 542. 
products of, 178« 

protein content, effect of laboratory 
analyses and field replication, Colo. 
783. 

Research Institute of Iowa, 178. 


Corn—Continued. 

response to irrigation, Ark. 617. 
root aphid, distribution in South Atlan¬ 
tic States, 608. 
root rots, control, Mo. 
rootworm, southern, studies, <Sa. 358. 
sap, exuded, at different stages of d<»- 
velopnient, mineral <*ompositiou, ef¬ 
fect of soil treatment, Ga. 10. 

R(*ed, drier for, 861. 

seedling blight, fungus causing, 341. 

silage, »ce Silage. 

stripe disease, phloem necrosis in, 
P.R.Col. 487. 

sugar, mold fermentation products 
from, U.S.D.A. 579. 
sugar, use in ice cream, 688. 
sweet, ecc Sweet corn, 
tillage methods in Missouri, economy 
of. Mo. 609. 

ultraviolet radiation, genetic t'ffccts, 20. 
varieties for North Carolina, N.C. 31. 
varioty tests, Arlz. 29; Ark. 617; Ky. 

29; Tenn. 29; Tex. 4(»8. 
waxy gene in, biochemical studies, 20. 
yield and acreage, relallouB, use 4»f 
atialysis of covariance in study, 407. 
yield and stand, relation, 31. 
yields, effect of summer soll-eonserv- 
ing crops on, n.S.D.A. 323. 
yields, effect of winter soll-conscrvlng 
crops, U.S.D.A. 324. 

yields following summer cover, Fla. 323. 
yields, increasing with V4‘tch and 
Austrian winter poos, Ala. 28, 

Cornell University, notes, 286, 576, 

Cornstalk— 

borer, notes, Tenn. 05, 
disease in horses, 852. 
disease of livestock, Colo, 97. 
rots, studies, tT.S.D.A. 634. 

Corpora liitoa— 

prolongation in psendopregnaut rabbit, 
321. 

retrogression, effect of hystoroetomy, 21. 

<N)rticaI hormone extract, cffi»ct on vitamin 
V in guinea pig organs, 428. 

Oorunehavtertum — 

pmficum n.sp., descrli)ti(>n, 3t)M. 
Pl/offenvy, studies, 244. 

Copnetm blight— 

on almonds, Calif. 804. 
on p(>ache8, Calif. 803. 

Coryza, infectious— 

of chickens, 675, 853; Calif. 849. 
of chickens, clinical manifestations 
and transmissibiUty, 697. 
of chickens, c'tiology, 697. 

Cost of production, see speoiflo crops. 

Cotton— 

acreages, yields, and total production, 
U,S.D.A. 712. 

American raw, distribution, U.S.D,A. 
867. 

American, sampling, U.S.0.A. 712. 
and other malvacoous plants, compara¬ 
tive anatomy of seeds, 707. 
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Cotton—Continued. Colton—Contiiiued. 


angular leaf spot and susceptibility of 
Acala variety, Ariz. 46. 
bolls, mechanical snapping, T 02 . 543. 
breeding, Ariz. 20; Ark. 617; Tenn. 20; 

Tex. 468; U.S.D.A. 617. 
breeding for disease resistance, Ga. 323. 
burs, ground, v. cottouKced hulls in 
rations, Tex. 516. 

(>arbohy<lrales in at (liiTcrcut growth 
periods and ettoct of fertilizers, 471 
oommuiiity production, U.S.D.A. 617. 
cost of production, N.C. 110. 
crown gall, Tex. 488. 
culture experiments, Tex. 468. 
diseases in Mississippi Delta, U.S.D.A. 
193. 

diseases in North CaroHun, U.S.D.A. 
635. 

diseases in Pern, 642. 
farms, high plains, organization and 
manageineul, Tex. 552. 
fertilisK'r (experiments, Ark. 617; Tex. 
469. 

fertilizer placement tests, Tex. 11; 

U.S.D.A. 617. 
fertilizers for, Tifo. 589. 
fertilizers, roinfurceinent with niagiie* 
slum and calcium neutralizing agents, 
TT.S.D.A. 617. 

fiber, length’diameter relations. Ark. 

180. I 

fiber length, variability in a relatively 
uniform strain, 784. 
filx'r, physical properties, measurement, 
Tex. 460. 

fiber, studies. Ark. 618. 
fibers, maturity and length, factors 
affecting, Ariz. 20. ■ 

flea hopper, studies, Tex. 502; n.S.D.A. | 

654. 

foliage diseas(*.s, effect of sulfur or I 

Cuprocide, Tex. 487. » 

from X-rayed seed, Tex. 488. 

Funarlum wilt, Tenn. 40. 
gin damage, relation to rainfall, N.C. 
325. 

ginning and wrapping rates and related 
data, n.S.l>.A. 867. 

gins as public utilities In Oklahoma, 407. 
gins, economic problems, Okia. 866, 
gins, notes, T7.S.J>.A. 542. 
grade, color, and strength, effects of 
weathering in field, Tex. 460. 
green manure for, Tex. 409. 
harvesting, mechanical, Tex. 643. 
harvesting studies by picking and snap¬ 
ping, Miss. 325. 

Uemiplera attacking in Belgian Congo. 
828. 

improvement, n.S.D.A. 617. 
industry and plant breeding, D.S.D.A. 26. 
inheritance studies, Ariz. 20; Tex. 4G8. 
insects in Tanganyika, 502. 
insects, littli^known, 502. 
irrigation tests, Tex. 408. 


loaf worm, notes, Tenn. 65. 
leaf worm, rolo in cotton wilt trans 
mission, 809. 

long-staple, ginning, improved molhod.i, 
U.S.D.A. 617. 

losses Xr(»m diseases in 10.35, U.8.O.A. 
330. 

marketing, coop(‘rativ<», <'arly tlovolop- 
ments in, 712. 

measuring fiber proper tit % and lint stud¬ 
ies, Tenn. 20. 

nutrition and fertilizer btudii^s, Ga. 323. 
plant, genetical, physiological, and path¬ 
ological study, Ark. 635. 
plant, pilosity, relation to adherence of 
dusted calcium arsenate, 503. 
plant, tran.sport in, 767. 
planters, calibration of, Tex. 543. 
planting mechanisms, calibration of, 
Tex* 548. 

plants, effect of crazy top disorder and 
control by irrigation management, 
U.S.D.A. £01. 

plants, rc&iRtauce to stem weevil, na¬ 
ture of, C6G. 

price, Oklahoma farm, relation to price 
of fuiun^s at Now York, Okla. 408. 
production in Danhandle, lOkla.]rau- 
handlc 620. 

production machinery, XJ.S.D.A. 542. 
program of AAA, effect on tenant, crop¬ 
per, and Laborer, 714. 
purchasing power, relation to AAA re¬ 
ductions, 551, 

response to irrigation, Ark. 617. 
root aphid, notes, U.8.D.A. 654. 
root rot, studies, Tex. 487, 488; U.8.D.A. 
634. 

root rot, Texas, control, Ariz. 46. 
row competition, relation to varhMies of 
unlike growth, 620. 

sea-island, in Puerto Bico, relation to 
production in continental United 
States, PJEt, 32. 
seed, see Cottonseed, 
situation, Oklu. 40S. 
thripH (himage, S.O. 217. 
varieties adapted to inochauleai liar- 
vcrti Ing, development, Tex. 468. 
varieties, linx>roved, registration, 620. 
variety tests, Ark. 617; Mo. 618; Tenn. 

20, ISO; Tex. 408. 
variety tests, margin effect in, 20. 
whole, as source of oil and alpha-ccUu- 
lose, 178. 

wilt, distribution, role of insects In, 800. 
wilt, effect of potash, 201. 
wilt, significance for Peru, 201. 
wilt, studies. Ark. 635. 
wilt survey in Georgia Coastal Plain 
area, XT.S.D.A. 635. 

yarn, oonveiilng skoiu strength to 
strength of specified yarn count, 
U.8.D.A. 430. 
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Cotton—Coiitiniied 

yi^ds after legumes inlorplanted in 
corn, Ark. 617. 

yields, elfect of summer boll cousorvina; 

crops, 11.8.0.A. 323. 
yields, effect of winter hoil-cotiberving 
crops, U.S.D.A. 324. 

yields, increasing with 'veleli and Aus¬ 
trian winter peas, Ala. 2H. 

Cottonhull ashes, fertilizing \alue for to¬ 
bacco, Conn.LNew Haven] 186. 

Cottonseed— 

anatomy and mlcrochcmistry, Tex. 468. 
and fertilizer, distribution and place¬ 
ment, factors of efficiency, Tex. 643. 
artificially drying before ginning, effect, 
U.S.D.A. 114. 

cake, prevention of dofiiciency disease in 
sheep and goats by, Tex. 517. 
dclinted and Ceiesan-trcalcd, planting, 
Tex. 488. 

disinfection experiments, 401. 
drying, tJ.S.DA.. 542. 
for planting purposes, dust treatment, 
Tex. 642. 

germination, effect of sulfuric acid, Tex. 
487. 

meal and hegari fodder ration, physiolog¬ 
ical effect on dairy cows, 525. 
meal and hulls for lactating dairy cows, 
Tex. 529. 

meal and silage ration v. herd ration, 
hay, and sUage, La. 529. 
meal as protein supplement for fatten- 
ing heef cattle, Ga. 370. 
meal, feeding value for ewes and lambs, j 
Md. 673. 

meal poisoning of livestock, Colo, 07. 
meal, supplemental value for pigs on 
rye pasture. Ark. 6G7. 
oil, isolation of four allophanates, 148. 
planting at varying and uniform depths, 
Tex. 543. 

products, feeding to beef cattle, hliss. | 
837. 

treated and dellnted, planting, Tex. 408. 

Country, see Rural. 

County— 

funds, sources, Ark. 705. 
government in Arkansas, characteristics 
and costs, Ark. 865. 
government, problems, 551. 

Covariance used to analyze relation between 
com yield and acreage, 407. 

Cover crops— 

for soil conservation, US.B.A. 179. 
Improvement of soils with, Calif, 780. 
merits, 'W'.Va. 179. 

summer, effect on crop yields and soil, 
Bla. 307, 323. 
summer, value, 757. 
winter, comparison, Tenn. 20. 
winter, sown in cotton middles, residual 
effects, Ark. 617. 


Cowpea— 

aphid, transmission of bean mosaic 
virus by, 650. 
curculio, studies, (la, 338. 
root tubercles, formation aud nitrogen 
in, COT. 

Cowpeas— 

as soil-building crop, Calif. 780. 
for seed and hay, variety tesls, Ark. 617. 
for summer forage, Calif. 780. 
variety tests, Tex. 468, 

Cows —sec aUo Calves, CatUo, and Fleifers. 
after long time calcium aud phos¬ 
phorus balance trials, body analyses, 
526. 

conformation and anatomy, relation to 
producing ability, U.SD.A. 528. 
dairy, dried blood as source of protein, 
hlass. 843. 

dairy, estimating profitableness, Mo. 383. 
dairy, full v. limited grain feeding, 
Tonn. 80. 

dairy, in tropics, Oil. 
dairy, soybean hay us sole roughngc for, 
526. 

elfcet of excess bases in ration, 682. 
fed hay and corn silage, quality and 
quantity of protein in concentrate ra¬ 
tion, effect on production, [N.T.] 
Cornell 841. 

fed only silage and 'cracked soybeans, 
production of, 520. 
feeding, La. 842. 

feeding experiments with silage, 2.37. 
Holstein, on roughage only, milk and 
butterfat yields, 520. 
lactating, alfalfa-molas&cs silage v. al¬ 
falfa hay as roughage for, 528; Mich. 
670. 

lactating, ground v. unground grain for, 
Tex. 680. 

maintenance, vitamin A roquirements, 
Tex. 529. 

milk production, see Milk production, 
possessing supernumerarieH, butterfat 
records, 177; Mo, 670. 

Shorthorn, milk analysi's of typh'ul 
herd, 241. 

simplified rations for, W.Vu. 841. 
udders, see TTdder(H). 

Vitamin A r(*quirementH for reproduction 
and lactation, 525. 

yield and cost of production, Mich. 708. 
yielding milk of poor quality, effect of 
variations in feeding, 237. 

Coyotot 

research work in embryology with, 
U.S.D.A. 600. 

trapping in Alaska, U.S.D.A. 356. 

Cranberries, scooping and handpicking meth¬ 
ods, 42. 

Cranberry— 

bogs, use of bordeaux spray on, effect, 
406. 

fruit rots, control by spraying, 816. 
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Cranben7—Continued. 

industry in Massachusetts, Mass. 412. 
poctin properties, 298. 

Crane fly larva attacking newly sot straw¬ 
berry plants, 357. 

Oralaegiis prtdnosa, forma, 13. 

Cream— 

aoidily, relation to keeping quality of 
butter, U.S.D.A. 628. 
bitter flavor in, causes, 527. 
bottled, cream-plug formation in, 
U.S.D.A. 628. 

churning, judging, propo8(‘d score card 
for, 528. 

coliform organisms in, effect on quality, 
93. 

cooling, evaporation and spray systems, 
Eans. 581. 

cooling, vacunm method, [N.Y.] Cornell 
841. 

effect of sunlight, 844. 
market, viscosity, effect of milk treat¬ 
ment, 627; Vt. 235. 
of tartar, precipitation rate from wine, 
745. 

quality, relation to amino nitrogen in, 
S.Dak. 682. i 

rancidity in, development, 527. 
sour, cause of bitter flavor in, W.Va. 842. 
whipping, instant, by aeration, 627. 
whipping, properties and stability, fac¬ 
tors affecting, Md. 93. 

Creameries, farmers', financial managi'ment, 
effect of volume and prices, Iowa 860. 
Creamery equipment, electric power require¬ 
ments, 861. 

Creatine-creatinine excretion in muscular 
dystrophy, 882. 

Creatinine- 

creatine excretion in muscular dystrophy, 
882. 

excretion, determining basal energy me¬ 
tabolism from, 721. 
relation to body weight, Mo. 668. 
Credit unions, cooperative, rural, 651. 
Creeping Jennie, control, 330. 

OremantogaHtcr Jehovae, atteudanco on citrus 
mealybug of Palestine, 215. 
Creosote-petroleum mixtures, initial toxicity 
to wood-destroying fungi, factors affect¬ 
ing, 859. 

Cricket- 

coulee, control, 358. 
house, in Vancouver, 656. 

Mormon, control, 358, 658. 

Mormon, notes, D.S.D.A. 054. 
OronarHum riMeola, see Wbito pine blister 
rust. 

Crop— 

diseases, survey in Massacfliusctts, 
U,S.D.A. 339, 

losses from diseases in United States, 
estimates in 1935, U.S.D.A. 339. 
reports. U.S.D.A. 124, 414, 657, 870. 
levlslonb on acreage* yield, and produc¬ 
tion, U.S.DA.. 712. 


Crop—Contiuued. 

risks, climatic index of, 751. 
rotations, see Botation of crops, 
seeds, policy of rcgistiation, 024. 
Croppiug systems and livcsto<.k: production 
on Iowa farms, interrelation, 551. 

Cl ops —see also Forage crops and specific 
Kinds. 

adjustments in State, recommendations 
for, Mich. 708. 

choice for saline land, TJ.S.D.A. 28. 
composition, effect of replaceable bases 
in soil, 596. 

cultivated, of British Empire and Anglo- 
Egyptian Sudan, 28, 
for hill conditions, lamb fattening ca¬ 
pacity, 178. 

green manure for, Tex. 469. 
improvement through disease control, 
[N.Y.J Cornell 804. 

irrigation water requirements of, 
U.S.D.A. 017. 
on muck soil, control, 824. 
pollination and fertilization, rudiments 
of, 624. 

production under severe soil-blowing 
conditions, N.Mcx. 27. 
statistical trends, DeL 707. 
summer soil-conserving, effects, U.S.D.A. 
323. 

temperature requirements, Mont. 682. 
time of Irrigation tests, Colo. 4G8. 
variety tests involving numerous varie¬ 
ties, new method of arranging, 26. 
winter soil-conserving, effects, U.S.D.A. 

323. 

winter soil-conserving, yields, n.S.D.A. 

324. 

yields, effect of dates and methods of 
tunilng under winter soil-consctvlng 
crops and liming, n.S.D.A. 324. 
yields, effect of summer soil-conserving 
crops, U.S.D.A. 323. 
yields from Illinois soil experiment flolds, 
lU. 164. 

yields in Germany, long period pre<llc- 
tion, 586. 

yields, relation to effective preclplta- 
I tion, U.S.I).A. C. 

Crotalarla— 

breeding, U.S.D.A. 617. 
variety tests, Tex. 468. 

Crown gall— 
biology, 638. 

growth, effect of temperature on, Arlz. 
46. 

on Libocedrus decurrena, Ariz. 46. 
Cryolite, new form, 66. 

Cryolito, progress of work with, Tenn. 65. 
Cryptolcstes ferrugineus occurring in 7V4- 
Ghogramtna mimtuin parasite laboratory, 
Colo. 224. 

Crvptolucilta, parasites of, 611. 
Cryptorchidism in swine, Inheritance, 177. 
Cryptotermes spp., biological study, 668. 
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Cucomber— 

beetle, striped, notes, 77; AiX 655. 
beetle, epottei notes, U.S.D.A. 664. 
beetles, attraction to buffalo gourd, 366. 
diseases, Tims, In Kwangtung rrovince, 
105. 

fermentfllion, Mieb. 570. 
mosaic virus 1, 101. 
pickles, studies, U.S.D.A. 579. 

Cucumbers— 

culture and preparation for ^Ipment, 
P.R.C 0 I. 791. 

green flowered variation in, inheiitance, 
772. 

in hotbeds, protection from bacteriosis, 
402. 

insects affecting, Ind. 503. 
nitrogen nutrition and composition, re¬ 
lation to growth and fruiting, [N.Y.l 
Cornell 627. 
storage, Tez. 476, 561. 

Cucurbit— 

diseases, studies, Del. 635. 
fruits, size differences in, histological 
basis, 10. 

Cfucur7)iia moaciheta, theory of hybrid ori¬ 
gin for, 174. 

Cucurbits— 

fungicides for, N.Y.State 636. 
tazunomy and breeding, N.T. State 629. 
Culex mosquitos, Tectors of fowl spiroche¬ 
tosis, 307. 

Cultivator— 

two-row, converted into a weed control 
machine, S.Dak. 258. 
universal type, designing, Mich. 699. 
Culture— 

apparatus, universal, description, 311. 
media for Monilia and molds, 173. 
Culture, human, forms and problems of in¬ 
tegration. 204. 

Cuprocido, fungicidal properties, Tez. 487. 
Cureulio-^ 

cartfae, see Pecan weevil, 
spp, infesting nuts, 78. 

Curcullunid weevils new to science on culti¬ 
vated plants, 78. 

Carcalionidae, new injurious, from South 
America, 512. 

Curd— 

lactose and lactic acid in, 388. 
tension of milk, relation to finQne6<s of 
curd in cheese making, 388. 
tester, improved motor driven, 527. 
Curly top virus in hosts other than beet and 
tomato, Ariz. 46. 

Currants, cultivated black, eradication, 
T7.S.D.A. 634. 

Cutworm— 

dingy, ecology and control, Tenn. 663. 
moths, nocturnal habits, Tenn. 65. 
Cutworms of Pennsylvania, manual, Pa. 831. 
Cyanide fumigation of citrus and avocados, 
Calil 824. 

Cyclamen— 

diseases, [N.Y.]Cornell 804. 

mite^ transference to Btrawbeay, 870. 


Ctflas formicarluSf see Sweetpoialo weevlL 
Cylindrocarpon radicicola, notes, 497. 
Oylindrooladinm sp., notes. 407. 

Oystioerctt^ fasciola in hou’se rats, 212. 
Cystine— 

and dlefaiy p-oduciion of fatly livers, 
571. 

and vitamin G (B^), relation, 136. 
bovine maintenance requirement for, 
236. 

In proteins, U.S.D.A. 579. 

Cytology, popular exposition, U.S.D.A. 20. 
Oytospora canker of apricot, Ariz. 46. 
Cytosporina ludidunda on American elm, 818. 
Dahlias— 

varietal susceptibility to root knot 
nematode, U.S.D.A. 803. 
variety test, Ga. 483. 

Daikon, absorption of vitamin B from rice 
bran, Hawaii 877. 

Dairy— 

byproducts, development of wider uses 
for, U.S.DA. 667. 

cattle and dairy cowh. see Chttlc and 
Cows. 

costs and rctnmb in Michigan, Mich. 
709. 

equipment, cleaning, tribasic sodium 
phosphate for, 00. 
herds, costs and yields, Mich. 708. 
herds, superior germ plasm In, U.S.D.A. 
23. 

industry, photographic tccbnic as ap¬ 
plied to, 620. 
products— 

consumption in Burlington, Vt. 235. 
consumption in rural Tennessee, 
Tenn. 414. 

cost of production, N.C. 139. 
ezamination, proposed new bac¬ 
teriological technic, 242. 
gelatin in, detection, 430. 
oxidation in, TJ.S.D.A. 528. 
sale at roadside markets in Mary¬ 
land. Md. 121. 

testing, improved methods, Calif. 
841. 

profits, alignment charts for estimating, 
526. 

Science Association, Amorlcan. abstractH 
of papers, 525. 
sires, see Hulls and Sires. 

Dairying— see also Ci'eamc>Ty, Butter, Milk, 
eta 

mycological problems, 04. 

Daisies, Shasta, pink mold of, Tez. 188. 
Damping-off— 

in greenhouses, N.Y.State 636. 
of seedlings, control, Mo. 636. 
prevention, Calif. 804. 

Dandelions, petroleum sprays for, 37. 

Darso root rot, studies, tJ.S.D.A. 634. 
JDasymutilla genus, revision, 3G9. 
DasyseypTia wUikommMi, new host for, 818, 
Date— 

bU^ts on inflorescence, Ariz. 46w 
fruit8» composition, Calif, 790. 
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Date—Continued. 

fungus rot, spraying for, Ariz. 46. 
palm disease, Calif. 804. 
palm leaf spot due to Orapliiola 
pJioeniois, control, Aviz. 46. 
palms, propagation, Toz. 476. 

Dates— 

cultural studios, Ariz. 38. 

Deglot Noor, growth rate in metaxenia, 
800. 

molaxcnia and interspecific pollinations 
in, 800. 

pasteurization and storage, Ariz. 38. 
Datura, gone for compotmd pollen grains in, 
19. 

Daoainea — 

proglotUna, notes, P.E. 856. 
urogain in grouse, 252. 

Day length— see also Photoperiodifam. 

changes, otfoct on enzymatic system oi 
plants, 107. 

variation, effect on growth and dor¬ 
mancy of trees, 160. 

Deciduomata, survival in unilaterally preg¬ 
nant rat, 613. 

Deer— 

differential browsing on plats variously 
fertilized, 210. 

white-tailed, lungworms in, 308. 

Doer flies— 

in Arkansas, Ark. 221. 
of New York, 77. 

Deguelin determination, Gro.ss and Smith 
colorimetric method, 154. 

Dehydration, -see Drier. 

Dfhydroabcorhlc acid, antiscorbutic activity 
and storage, 888. 

Delaware Station, report, 733. 

Dcndroctoms — 

broaicomia, see Pine beetle, western. 
monticolac, see Pine beetle, mountain. 
pontleroraCt see Black Hills beetle. 
Dendroplioma spp., relation to fruit rot, 480. 
Deoclona sp., nates, 662. 

Dt'partmcnt of .Agriculture, mo United States 
Department of Agrieulture. 

Dennaeams n-tip., of British muskrat, 652. 
Demarmtor — 

alhipieiw, hee Tick, winter. 
andenonU notes, 056. 
oeoidentalis, (.ec Tick, J'acifle Coast. 
Hpp., vectors of equine encephalomyelitis, 
western strain, 104. 

Dermatitis— 

contagious pustular, of sheep, 849. 
due to vitamin deficiency and that of 
human p<41agra, nouidenlity, 136. 
effect of dextrin and sucrose, 137. 
in chicks and turkeys, x^ation to vita¬ 
mins, Calif. 836. 
of the scalp of mice, 99. 
preventing factor in vitamin B com¬ 
plex, effect of reagents on, 81. 
Dcrmatomycosis in guinea pigs, U.S.D.A. 
688 . 


Derris— 

and pyrethrum steepates, relative toxic¬ 
ity to potato insects, 06. 
as Jaiianese beetle repellent and in- 
seclicido, 223. 

chemical studies, U.S.D.A. 655. 
for control of vegetable insects, 824. 
tests with various insects in Dutch 
East Indies, 657. 

Desert soils under irrigation from artesian 
wells, reclamation, Nev. 252. 

Deserts, man-made, U.S.D.A. 111. 

Desserts, frozen, notes. Ill. 878. 

Desserts, frozen, quality and crystalline 
structure, relation to air conditioning, 
Mo. 679. 

Detergents and detergency, 284. 

Devil’s shoestring— 

as an insecticide, studies, 350; Tex. 502. 
growing and harvesting, U.SJ).A. 625. 
Dewberries— 

breeding, Tex. 476. 

effect of carbon dioxide treatment on 
storage and transit diseases, U.S.D.A. 
51. 

spraying, Ky. 38. 

Dextrose, use in ice cream, 528. 

Dhobi(^ itch, equine; a symptom of fllariasis. 
511. 

Diabetes, advances in study and treatment, 
573. 

Diabetics, proscription diets, vitamin de¬ 
ficiency In, 720. 

D£ab/oHca— 

dnodcolmpunctata, see Cucumber beetle, 
spotted, and Corn roolworm, southern. 
vittata, see Cucumber beetle, striped. 
Dialeurodes — 

oJiittendeni control, oil spray tests, 507. 
Chittenden^, notes, 656. 
cltrl, see Whitefly, citrus. 

Diamondhack moth— 

control with pyrethrum dusts, Colo. 501. 
notes, U.S.D.A. 654. 

projected biological attack in Kew 
Zealand, 210. 

Diaprepes aUreviatus, notes, 058. 

Diutraea grandioselUj see Corn borer, sontli- 
westem. 

iHatraea saceharaUs, see Sugarcane borer. 
Dihraef^fs houcheanua, egg placing by, de* 
Kcrlption, 667. 

Dicalcium and trlcaleinm phosphate, relative 
use by dairy cows, 526, 

Dictionary, polyglottlc, of plant names, 763. 
Diotyooaulus from domestic and wild rumi¬ 
nants, 64. 

Dictyostclium discoideum, ameboid forxn, 
bactericidal activities, U.S.D.A. 506. 
DidiTiUm and Paramedimj interaction be¬ 
tween, 213. 

Diet— see also Food and Nutrition, 
and diseases in fowls, 853. 
composition, relation to urinary excre¬ 
tion of ascorbic acid, 508. 
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Diet—Continued. 

effect on epidemic spread of infection, 
2i5. 

effect on vitamin C in rat organs, 727. 
in relation to physical efficiency, 879. 
of children, see Children, 
of families of wage earners and clerical 
workers, 7t7. 

of low-income families, 880. 
of school children in Chorley, England, 
130. 

purified, for growth, reproduction, and 
lactation in rats, 881. 
relation to gastric lesions in rats, 881. 
stock, for rats, 722. 
winter, of families in Nanking, 420. 
Diets— 

American, economy and adequacy, 
U.S.D.A. 718. 

basal, for vitamin Bi assays, [N.T.] 
Cornell 879. 

English, studies, 719. 
human, vitamin in, 724. 
to fit family income, IT.S.D.A. 272. 
JDinitro-o-cyclohezylphenol for control of 
citrus red mite, Calif. 824. 
a-Dinitrophenol, effect on vitamin C in 
guinea pig organs, 428. 

Dioetes eureka, notes, 508. 

Dlplocarpon earlwna, notes, XJ.S.D.A. 803. 

die-hack of roses, symptoms and control, 
498. 

intraspecifle and interspecific aversion 
in, 806. 

natdlensis attacking Pandanus favanicus 
variegatus in Alabama, D.S.D.A. 46. 
natalensis, notes, 62. 
on cotton bolls In Brazil, 642. 

Dlprioftr^ 

poiytomum, see Spruce sawfly, European. 
sertifer, notes, 80. 

Dlptera of medical and veterinary impor¬ 
tance, 77. 

Disease* quantitative aspects, 19. 

Diseases— 

of animals, see Animal diseases and 
speoiflG diseases, 

of plants, see Plant diseases and spcvtfl< 
host plants. 

Disinfectant practical value, phenol coeffi¬ 
cient as measure, 689. 

Disinfection and sterilization, 848. 
Disphanm spiralis, intermediate hosts, 
Hawaii 820. 

Dissosteira Carolina, role in cotton wilt 
transmission, 809. 

Distemper, control, U.S.D.A. 500. 

Distillery slop for hogs, KJf. 81. 
Documentation, recent developments in. 
editorial, 737. 

Dodder on peppertrees In California, 
U.S.D.A. 803. 

Dog tick, brown— 

Padesia eanis in, life history and 
morphology, 227. 


Dog tick, brown—Conlimied. 
household invasion by, 226. 
vector of Badcsia canis, 694. 

Doga, large breed, crosses, paralysis or pro¬ 
nounced weakness in posterior extreniitiea, 
775. 

Dolomite, basUity, 7.50. 

Donihthorpea nfgcr, poison bait for, 513. 
Dosiostaurus maroccanus in U. S. S. U., 217. 
DolliieMea populca, notes, «1S. 

DothioreUa rot of avocados, Calif. 804. 

Dough, fermenting, phenomena of gas evo¬ 
lution in, 438. 

Dourine, diagnosis and control, U.S.D.A. 688. 
Doves, immunogenctic studies of species and 
of species hybrids, 319. 

Drain tile resistance to alkali conditions, 
improving, 857. 

Diainage studies, Calif. 867. 

Drier— 

electric, for fruits and vegetables, 136. 
for chili peppers, 862. 
for ear corn, 861. 
for seed corn, 861. 
walnut, brown typo multistage, 406. 
Drosophila — 

ampelophila, see Pomace fiy. 
spp., relation to canning of tomatoes, 
Md. 832. 

Drought- 

damage to shelterhdt prairie trees, 
I Minn. 337. 

injury in Arkansas in 1936, U.S.D.A. 
I 636. 

injury to ornamental trees, 483. 

I of 1934, effect on trees in Kansas, 157, 
I 483. 

of 1930, effect on Oklahoma farmers, 
Okla. 408. 

refugee and labor migration to Califor¬ 
nia, 865. 

situation in southwestern Manitoba, 
I 157. 

Drouffhtir— 

in New England, tree ring width as in¬ 
dex, 600. 

in United States, U.S.D.A. 445. 

Drugs and foods, analyses, Conn. [New na- 
ven] 272; Me. 272. 

Dry cleaning, effect on strength of un¬ 
weighted and of tin weight<»d silks, 801, 
Drying—ace aUo Fruits, drying, and Vege¬ 
tables, drying. 

commodity, basic princijfles involved in, 
702. 

methods and equipment, modem, de¬ 
scription, 702. 

natural, of forage crops, 702. 
of farm products, 702. 

Duck— 

nesting carrying capacities in Iowa, 
U.S.D.A. 855. 

sickness in Alberta, relation to Clos¬ 
tridium kotullnutn type C, 108. 
wild, microfilaria In, 398. 
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Ducks— 

in North America, parasite ol, 308. 
mallard, raisiiif;, 211. 
mallards, semidomcsticatcd, banding 
studies, 651. 

puddle, iiPKts paraHitis!(‘(l by rini*-nC(kod 
pheasant, 822. 

wild, 1935 inlernationnl census, 211. 
wild, sitimtbm, TJ.S.D.A. 355. 

Z pack for, 525. 

Dust explosion and spontaneous ignition of 
hay, U.S.D..V. 704. 

Dust storms over Great Plains, causes and ' 
forecasting, V* I 

Dutch whites, height, weight, and age ta¬ 
bles for homogeneous groups, 501. 

Dwarf mutation lu rats, 177. 

Dyes— 

aniline, action on narcissus and hcaus, 
640. 

bactericidal action, 50. 
fast, for agricultural fibers, ir.S.D.A. 
579. 

Dysdcrcus fasciatus In Acadia savanna, food 
cycle, CO, 

D5»s<*ntory— 

chronic bacterial, sec Johiie’s disease, 
in calves, treatment for, 851. 

Ear tick, spinose, in India from horse bred 
in Australia, 607. 

Earth- 

pressure and relative deimiiy, relation, 
401. 

slopes, stability, 401. 

Earthworms as transmitters of Oapillaria 
anniOata, 823. 

Earwig, European— 

notes, Colo. 501; n.S.D.A. 654, 
parasitizing with Higonicheta sefipm- 
tiis, 505. 

Eating and diiiiking utensils, bacteriology, 
Mich. 680. 

Bch&riohia coU resistance to radiation, 50. 
EvUinecooons diseiuso of domestic animals, * 
243. 

J{Jc7iifiothrlp8 americenuH on cotton, 8.C. 217. 
Economic conditions of Delta area, Utah 
8(M. 

Economies, teaching, presiuit trends, rela¬ 
tion to future vttluo of research, 501. 
Ectroinelia, experimental epidemiology, 245. 
Education— 

agricultural, sec Agidcnltural odncalion. 
higher, authority of State executive 
agencies over, 877. 

public, Slate provisions for Gqi^llzing 
cost, 417. 

research studies in, bibliography, 417. 
Eelgrassh- 

and other walerfowl food, U.S.D.A. 500. 
status and future prospects, U.S.D.A. 
355. 

waRllng dlsousc, phytologlcal Investiga¬ 
tion, 54. 


albumin, fee Albumin, egg. 
cych', effect of environment, Ariz. 81, 
production —see also Hens, laying. 

and egg weight, effect of are, 
W.Ya. 830. 

and hatchability, effect of vitamin 
D sources, 233. 

and mortality, trend at Vineland 
contest, 524. 

commercial, statistical study in 
Delaware, Del. 553. 
control of environmental condi¬ 
tions, 075. 

effect of haekerossing and recipro¬ 
cal crosses, Ariz. SO. 
effect of packing house byproducts 
in diet, 377. 

high, breeding for, Del. 668. 
persistency, inheritance of, 612. 
relation to rate of mortality in 
hens, 88. 

winter, effect of environmental 
conditions, 675. 
yolk, lipoid phosphorus, iron, and cop¬ 
per in, Ky. 81. 

Eggplant- 

bacterial wilt in fall plantings in 
Floridii, U.S.D.A. 035. 
chlorosis, Tox, 488. 

diseases, virus, in Kwangtung rrovlnoc, 
195. 

Eggplants, absorption of vitamin B from 
rice bran, Hawaii, 877. 

Bggs- 

albumin Index, determination by nomo¬ 
gram, 234. 

ammonia nitrogen in, effect of storage 
conditions, 676. 

ammonia nitrogen in, microdetermina- 
tlon, Mich. 154. 

and poultry business, treatise, C78. 
candling, factors affecting, Calif. 835. 
consumption in rural Tennessee, Tenn. 
414. 

effect of cold storage and high tem¬ 
perature, Calif. 835. 
feed-purchnsing power, Mo. 705. 
floating yolk in, nature of condition, 
380, 381. 
hatchability— 

correlation between egg weight, 
weight of total albumin, or 
weight of thick albumin, 380. 
effect of packing bouse byprod¬ 
ucts in diet, 377. 
effect of tremulous air cells, 380; 
U.S.D.A. 612. 

effect of variations in relative 
humidity, Hawaii 835. 
relation to quality, 075. 
relation to season and hour of lay¬ 
ing, 676. 

relation to vitamin G, 077, 
in clutche.M, tendency of fowl to pro¬ 
duce, effect of ovulation rate, 52<4, 
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Eggs—Continued. 

interior quality, genetic study, [N.i'.J 
Cornell 835. 

laid by one ben, feed-purchasing power. 
Mo. 60S. 

market value, deterioration, tMuses, 8S 
marketing, Butler Egg Auction organ! 
zalion, Pa. 120. 

mold growth in btorage, effect of humid¬ 
ity, [N.Y.]Coinull 383. 
of certain breeds, quality cliai actors, 
variations, 676. 

of game birds, artificial incubation, 
[N.Y.]Cornell 821. 

percentage of unsalable and unusable, 
673. 

pink white and olive yolk, cause, Calif. 
835. 

prebervatlon, 381; U.S.D.A. 579. 
quality after short storage periods, of 
feet of temperature, humidity, and 
jarring, fN.Y.] Cornell 835. 
quality, albumin index as measurement, 
234. 

quality, effect of climate and soil, 379. 
quality, inheritance of characters af¬ 
fecting, 465. 

size and quality, effect of iodine feed 
ing, 624. 

storage of vitamin D in, 233, 677. 
storage quality, factors affecting, Ark 
667. 

sulfur in, 525. 

temperature changes in, Mo. 668. 
vitamins B and G in, 677. 
work of Food Investigation Board of 
Great Britain, 877. 
yolk surface in, Mich. 235. 

Eidamia viridescens, repressive effects on 
red-leg disease of lettuce, 492. 

EimeiHa ienella—^ 

development of resistance to by chick¬ 
ens, age as fhetor, 251. 
oocysts, chicken as carrier, 107. 

Elder twig canker, Tex. 488. 

Electric- 

drier for fruits and vegetables, 116. 
lines, planning location, 407. 
motor-driven milk cooler, tests, 405. 
pig brooders, 862. 

Electricity— 

and bouse wiring, handbook, 117. 
fencing with, 257. 

low voltage, generating, high speed 
wind-drawn propeller for, Mich. 256. 

Electrification, farm, statistics, 860. 

Electrodialysis, reclamation of alkali soils 
hy, 450. 

Electro-horticulture, commercial aspects, 
236. 

Elevators, farmer owned, in Ohio, financial 
operations, 556. 

Elm— 

bark beetle— 

morphology. Conn. [New Haven J 
224. 


Elm—Continued. 

bark beetle—continued 

native, notes, U.S.D.A. 654. 
smaller Europcfin, and Dutch elm 
dibea'iG, [N.Y.lCornell 820. 
smaller l^uropeau, notob, U.S.D.A. 
651. 

cockscomb gall aphid, notes, Colo. 218. 
disease, Dutch— 

and lesser European elm bark 
beetle, rN.Y.JOornell 820. 
eradication, 64; 11.S.D.A. 46, 631. 
notes, [N.Y.]CorneU 804; U.S.D.A. 
635. 

recorded spread, extent of damage 
ill Europe and America, and con¬ 
trol, Conn. [New Ilaven] 640. 
research at Wilhe Comtmelin Sehol- 
ten laboratory, 61. 
seedling No. 24 resistant to, 63. 
status, U.S.D.A. 193. 
status in four eastern areas, 818. 
disease research, U.8.D.A. 031. 
houeydew aphid, notes, Colo. 218. 
leaf beetle eggs, paiasite of, 357. 
leaf beetle, importation of natural en¬ 
emies, n.S.Djk. 654. 
leaf-cluster louse, Colo. 218. 
leaf-roll aphid, notes, Colo. 218. 

Elms— 

Cytohporina Utdihunda on, 818. 
species and varieties, susceptibility to 
Ceratostometta ulmi, 63. 

EUinoe — 

australis n.&p., descriptiou, 408. 
fawceiti n.sp., description, 648. 
Embankments, stability of ioundations of, 
401. 

Embryos, culturing in aseptic media for study 
of tumors obtained by inoculation with 
Bacterium tumefaciens, 806. 

Emphytus cfnctipch, see Bose sawfly, curled. 
Empoasva — 

faMe, see Potato Icofhoppcr. 
facialis, studies, 828. 

Empria spp., biology, 226. 

Empuf>a spitaerohperma infesting onion 
I thrlpB, 67. 

Emulsions, technical aspects, 742. 
Encephalitis— 

fox, development of Immunity to, 00. 
fox, virus in upper respiratory tract, 
541. 

fox, viius, purification by tryptic diges¬ 
tion, 603. 

fox, virus, types, 695. 
toxic or nonviius, of horses, 852. 
Enccpfialomalacla, nutritional, of chicks, ef¬ 
fect of feeding vegetable oils, 232. 
Encephalomyelitis, equine 

comparison of strains, alteration and 
localization of virus, Nev. 243. 
infectious, transmission, I7.S.D.A. 688. 
studies, 852; Colo. 638. 
susceptibility of gopher to, 104. 
virus, active Immunization of guinea 
pigs with, 104. 
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Kiiooplialumyelitib, equine—Continued, 
viius-bornc epizootic, btudies, 541. 
western blram, arUiropod vector for, 
104. 

KuccphalomyclUib of young chicks, N.n. 854. 
Enct'plialon cortex, producing louonb of, new 
technic, 821. 

Envoploloiihus tcaensis, role in cotton wilt 
transmisbion, 809. 

Endamotha hthiolyUtia ol wild ruts, 212. 
Kiidocriiiolouy, practical applications to ani¬ 
mal husbandry, Oil. 

Etidotlm paralitica — 

in chcbtnut trees, acquired immunity 
to, 353. 

reaction of chestnut bark to invasion, 
62. 

Mnergy— 

metabolism and creatinine in urine, 721. 
utilization at different levels of protein 
intake, Mo. 515. 

Engineering— 

upstream, bibli(»graphy, XJ.S.D.A, 699. 
work of Food Investigation Board of 
Great Britain, 877. 

Engines— 

gasoline, cylinder wear in, 113. 
prellam(' reactions in, effect of tetra- 
olbyl lead, 701. 

EnterlUs, ulceraUve— 

discovery of organism, 398. 
in upland game bii’ds, etiology, 398. 
Fnterohepatitia, infectious, aco Blackhead. 
Enterotoxemia— 

control by vaccination, 537. 
ewes vaccinated against, traubmibslon 
of antitoxic immunity to lambs, 103. 
in Tasmania, control, 637. 
of sheep, control, 537. 

Entomological— 

Commission of Kansas, enforcement of 
quarantine measures, 64. 

Illustrating, 056. 

Eniomology—sco also Insects. 

economic, eoutrlhutlons on, 64, 501. 
oxtousloii, chalk talks in, 858, 

Extension Service of Kaufws, organiza¬ 
tion, 358. 

leaching to adults, 858. 

Enzymes— 

activity, effect of salts on, 245. 
studies, tr.S.D.A. 670. 

Epamelbaphis in Utah with new species 
utahcnitiSt description, 218. 

Sperythrosoon oocooUeB, natural transmis¬ 
sion, insect vector, 880. 

Ephesiia — 

cautella, see Almond moth. 
elateUa, see Tobacco moth. 
fifmlUella, ste Eaisln moth. 
kuelmi^, see Flour moth, Mediterra¬ 
nean. 

Ephialtes cormisitor, notes, 300. 

Epibletna stremiam, notes, 823 
Epicauia mart/inata, see Blister beetle, nuir- 
glned. 


Bpilaohna varivesUs, see Beau b('etle, Mex¬ 
ican. 

EpUrw — 

cucwneriSf see Potato flea beetle, 
pon’ala, yce Tobacco flea b(»e(le. 

Epiurus indagalOTj notes, 370 
Urehia disooidaUs in Kabca i^late Park, 
hlinnesota, 508. 

Brgosterol— 

feeding to cows, effect on activatability 
of milk, 527. 
irradiated, see Viosterol. 

Briophyes — 

cladoplithirus on greenhouse tomatoes, 
Ohio 227. 

Cbsigi, notes, U.S.D.A. 654. 

Bi iosoma — 

landgcrum, see Apple aphid, woolly. 
rosetti, notes, Colo. 218. 

Erosion, see Soil erosion. 

Brwinia amylovora — 

abscission induced by, Ark. 19G. 
infection, relation to nitrogen-Ciirbohy- 
drate nutrition, 350. 
longevity, eileet of dry air, 349. 
nob's, [N.y.lCorncll 610. 
overwintering, 350. 
toxicity of cliemical agents to, 107. 
Bruinia carol oi'ora, notes, 347. 

EiT/i^ipclothriiB rhustopaUnne — 
cultim*, U.SD.A. C88. 
fermentation re>ictions of, 601. 

Urysiphe — 

mtlachrae on cotton in Peru, 642. 
solanU notes, 204, 

spores, growth of geim tubes In deut(*- 
rium oxide, 002. 

PJrythroncura — 

comes, see GMpe leafliopper. 
of oUiqiia group from Ohio, 218. 
Esdhorichia^Aerolactcr bpecies in butter, 528. 
Bsoheriohia coZi. indol tolerance, 001. 
Bsselcttia vanduaeei and AulUius tenrestris, 
relation, 0G5. 

Ethylene oxide as insecticide and weed kiUt'r, 
U.aD.A. 06. 

BlleUa einckenclla, see Bean pod borer, lima. 
Bimrdylea huntvUa, notes, Gt>2. 

Euclfteola riiylccps, s(e Sugarcane lH*elIe. 
Buyenla spp,, (hromosome numbers in, Ha¬ 
waii 700. 

Buha citrana, biology, C60. 

Eumolpid hectics, Chincbc, key, 224. 
Eumolpinnc, descriptions of now .species, key, 
224. 

Euphorbia, effect of temperature and length 
of day. fN.Y.lCornell 800. 

Euphorinae, synonymy, clabSlflcation, and 
key, U.S.D.A. 70. 

Buproolfs scintUlans in Canton, 060. 
Burydiiiota Uvidloorpus, notes, 370. 
BurytJirips IlipoaoUvstus n.sp., description, 
218. 

Burylotna tylodermatis, notes, 78. 

Butentjf tenellus, see Beet lealhopper. 
Bmesfa sUgmalius, notes, U.S.D.A. 654. 
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Evaporation— | 

and rainfall studies in Minnesota lake i 
res:ion, 687. 
studies, U.S.D.A. 643. 

Ewes —see also Skeep. 

bred, crulcliina or lawginj?, Tex. 516. 
bred, roujjbajsos lor, Ky. 81. 
breeding, feeding grain to, value, Tenn. 
81. 

breeding, salt lick for, value of bom‘- 
meal and cottonseed meal in, T(x. 616. 
breeding, winter rations, Mich. 668. 
milk, yield and composition, 280. 
pregnant, long v. chopped alfalfa hay 
for, [N.T.]Cornell 835. 
vaccinated against entorotoxemia, trans¬ 
mission of antitoxic immunity to 
lambs, 103. 

with lamb, rye pasture v. blucgrass pas¬ 
ture for. Ky. 81. 

Exanthema, vesicular, of swine, Calif. S4S; 
U.S.D.A, 688. 

Excoriosis of grapevines due to Phoma fJacida, 
647. 

EcBoaacuB infection of poach trees, fungicidal 
sprays for, comparison, 647. 

Experiment stations, see Arkansas, Connecti¬ 
cut, eta 

Extension— 

Service and insect control, 358. 
work in agriculture and home economics, 
TJ.S.I).A. 269. 

Extracellular fluid, maintenance, 573. 

Eye gnats, notes, tJ.S.D.A. 654. 

i^elens, synthesis of ascorbic acid from 
sugar hy, 280. 

Fabrics— 

farm, mildew-proofing, U.SJ3.A. 579. 
strength produced hy various starches, 
731, 

treatise, 283. 

used for children's clothing, adhesion of 
bacteria on, 383. 

Families—sec also Farm families, 
low-income, diet of, 880. 
relation to density and aggregation of 
population, [N.Y.]Cornell 876. 
rural, on relief In New York State, char- 
acteristicB, 416. 

Farm— 

animals, see Livestock and Animals, 
building costs and appraisals, 704. 
building, increasing use of plywood con¬ 
struction, 253. 

buildings, inspection and appraisal for 
insurance purposes, 704. 
buying and industrial recovery, IT.S.D.A. 
706. 

census by counties of Missouri, 712. 
contribution to family living. Mo. 705. 
credit, see Agricultural credit, 
crop producUon, index numbers, Calif. 
264. 

development and land utilization, studies, 
Nev. 260, 

earnings and incomes in Wales, 863. 


Faim—Continued. 

earnings in outlying blnegrass counties 
of State, Ky. 117. 

Economic AssuciaLion, American, papers, 
407. 

cquipmout, improved, TT.R.T)A. 09R. 
families— f‘Ce al'^o Fannlhs. 

standard of living, lactor^ aflTecUug, 
Mich. 713. 

finance, reorganization in New Zealand, 
407. 

forcclobure situation, Ohio 561. 
improvements, appraisal, 704. 
income and prices, 707. 
income, recent trends in, D,S.D A. 661. 
indchtedness, 408. 

indebtedness and eapital btrueture, 707. 
indebtedness and financial progress of 
Saskatchewan larmers, 409. 
labor, see Agricultur.il labor, 
land, terracing cooperatively, cost, 551. 
land values, clTect of road typo and dis¬ 
tance, 551. 

machinery, see Agricultural machinery, 
management, Mich. 708. 
management and marketing for corn¬ 
growing States, textbook, 715. 
manng<mien1 and orvanissutioa, Va. 118. 
management and organization in Web¬ 
ster County, Iowa 707, 
management, elements, treatise, 408. 
management on small farms in Puerto 
Bico, P.B.C 0 L 868. 

management research and ebauging 
price relations, 551. 

mortgage credit problem, trends in, 
Okla. 552. 

mortgage situation, land appraisal as¬ 
pects, 408. 

operating efOicicncy, TJ.S.D.A. 542, 
prices, California, 1910-35, index num¬ 
bers, Calif. 204. 

products, see Agricultural products. 
real cbtate Hituatlon, U.S.D.A. 4QS, 631, 
real estate, value per acre, Calif. 264. 
real estate values in Ohio, somiauiiual 
indexes, 260. 

receipts, (‘xpendltures, and labor In¬ 
come, Mo. 706. 

receipts, expenses, taxes, etc., Ark. 705. 
relief measures, Argentine experience 
with, 407. 

revenues, probable net for principal soil 
types of Saskatchewan, 409. 
statistics of Iowa, 712. 
supplies, cooperative purchasing, 667. 
taxation, see Taxation and Taxes, 
tenancy, 707. 

tenants, sources of income and expendi¬ 
tures, Ark. 705. 
tenure —see also Land tenure. 

and agricultural adjustment, 407. 
relation to agricultural conserva¬ 
tion, Iowa 864. 

utensils, sterility, sampling to deter¬ 
mine, Vt. 235. 



1987] 


IlsTDEX 01* StJBJEOTS 


961 


[Tarm—Continued. 

wages, index numbers, Calif. 264. 
waste materials, briquetting, 403. 
rarmer bankruptcies, 1898-1035, U.S.D.A. 
409. 

Farmers, sciTicing, 781. 

Farmhouses— 

boating, 17.S.D.A. 542. 
plannin; and design, Ark. 090. 

Farming —sic aho Agriculture. 

English, pabt and present, 553. 

IMirl-tiino, by negroes near ijoxington, 
Kentucky, Ky. 555. 

part-time, economic slndy, [N.Y.]Cor¬ 
nell 118. 

part-time, in central Kentucky, studios, 
Ky. 117. 

still pays, Til. 117. 
type in Delaware, Del, 707. 
types in Arkansas, 250. 
types in Montana, relation to physical 
environment and economic factors, 
Mont. 708. 
young men in, 877. 

Farms— 

eieetrielty on. Arc Electricity, 
of New York, costs and returns on, 
FN.Y. I (Cornell 8G3. 

vineyard, management studies, [N.Y.] I 
CoMieil 863. I 

Fasclation in bwcet peas, liOGterium asso¬ 
ciated with, 340. 

Fasciola — 

gigantlca, control, Ilawali 820. 
hcpatica, life history, Ilawali 820. 
Fasdoloidcs magm, parasite of ruminants, 
535. 

Fasting, effect on blood plasma protoin, 563. 
Fat metabolism, 563. 

Fat Btabillty apparatus, Swift, for approxi¬ 
mating end of induction period, improve*- 
ment, 749. 

Fatf»—«cc also Ollfl, 

from gn»wlng tips of pine slash, 746. 
hydrogenated, use in human metabolism, 
271. 

relative value for de<*pfat frying of po¬ 
tato chips, 418. 

Fatty acids of goat milk fat, 580. 

Feces— 

bovine, ooliform bacteria in, 385. 
bovine*, <*xaminatlon for F^-uceUa almi 
tm, 849. 

iodine determination in, 150. 

Feeding experiments, sec Cows, I'igs, etc. 
Feeding stuffs— 

analyses, Ky. 875; N.Y.Statc 4. 
byproducts, evaluation, Calif. 884. 
Canadian, digestibility, 670. 
chemical studios, Tex. 517. 
distribution of filtrate factor of vitamin 
B complex in, 81. 

for poultry rations, relative vitamin Q 
in, fN.Y.JCornell 835. 
grinding, new buhr type mill for, 801. 


Feeding stuffs—Continued. 

inspection and analyses. Mass. 837; Me. 
518; N.n. 519; R.I. 83; Tex. 837; 
Vt. 670. 

iodine in, relation to endemic goiter, 374. 
mineral deficiencies in, Mont. 600. 
procesbing on Nebraska farms, Nebr. 114. 
production-consumption balance, Mich. 
709. 

shipments into the State, Del. 707. 

Feijua fungus diseases, 817. 

Fcltia ducens, ecology and control, Tcnn. 
603. 

Fence posts of tamarisk, creosoling, Ariz. 
309. 

Fencing with electridity, 257. 

Fenugreek as soil-building crop, Calif. 780. 
Fermentation, Scmichon process, 299. 

Fern prothallia, reproduction in, effect of 
light and other factors, [N.Y.]Cornell 764. 
Ferns, effect of X-rays on growth and met¬ 
abolic processes in, [NY.]Cornell 764. 
Ferric silicates, composition and Ionic ex¬ 
change, 161. 

Fertilizer— 

experiments —see also special crops. 

Mo. 589. 

mixtures, calculating, N.C. 310. 
Fertilizers— 

analyses, Me. 600; S.C. 305; Tex. COO. 
comparison, N.Y.Statc 626. 
data on, Vt. 310. 

distribution machinery and practices, 
U.S.D.A. 542. 

effect on loss of mlcrobcoplc organisms 
from hoilB, rN.Y.jConiell 752. 
for snap beaus, machine placement, 
U.S.D.A. 257, 

granulated, merits, N.Y.State 762. 
inspection, Mass. 455; B.X. 762. 
inspection and analyses, Conn. [New 
Haven] 590; Ind. 455, 
manufacture and use, progress in, 178. 
mixed, technology, U.S.IKA. 580. 
nitrogenous, are Nitrogenous, 
non-acid-furming, basicity of materials 
used, 759. 

placement, Mich. 580. 
placement research, new devdlopmcnts, 
800. 

profit from, treat isc, 762. 
residual effect on suhseqnent crop of 
peas, N.Y.Stato 620. 
studies, T(*nn. 7. 
value to crops, Mich. 580. 

Fescue— 

meadow, feeding value of hay from, 009. 
seed, Chewing’s, decline in viability, 787. 
seed, viability, N.Y.Rtate 624. 

Fetuses, near term dead, retention, reaction 
of rat mother to, 320. 

Fibroma virus of rabbits, transmission, 109. 
Fidia viiicida, see Grape rootworm. 

Field experiments— 

prcllmiuary studies of artificial plats 
for, Tex. 446. 
technic in, 20. 
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Fl»— 

diseases, virus, in Ewangttmg Province, 
195. 

products, studies, Tex. 661. 
stem bligbt, Tex. 488. 

Pigs—- 

breeding and processing, Tex. 476. 
efiEeot ot carbon dioxide treatment on 
storage and transit diseases, IT.S D.A. 
61. 

Filbert bligbt, control, 209. 

Filberts, wormy, notes, 666. 

Pingergrass, woolly— 

adaptation, n.S.D.A. 617. 
pasture experiments, U.S.D.A. 617. 

Fir, Douglas— * 

effect of increment boring, 191. 
fiie-ldlled, deterioration, D.S.D.A. 634. 
lignin in, 746. I 

Fire bligbt— I 

a bacterial disease, Calif. 803. 
bacteria, mode of penetration into apple | 
and xK>ar blossoms, Ark. 105. 
disease, role of bees in, [N.T.] Cornell 
804. 

overwintering, dissemination, and con¬ 
trol, TN.Y.] Corned 646. 
pathogen, longevity, effect of dry air, 
849. 

pathogen, oversummering and contiol, 
Ark. 106. 

Fire- 

cost and damage, ration to air tem¬ 
perature, 46. 

resistance of individual species, D.S.D A. 
632. 

weather and forest inflammability, 
measuring, n.S.D.A. 45. 

Fires, forest, see Forest fireCs). 

Pish— 

hatchery diseases, control, [N.Y.lCor- 
nell 820. 

liver oils and other sources of vitamin 
D, comparative antirachllic activity, 

82. I 

management, tJ.S.DA. 866. 
meal, amount of akim milk as substi¬ 
tute in laying ration, 231. 
meal as protein eupplcment fur xilgs, 
Hawaii 836. 

meal, feeding value for ewes and lambs, 
Md. 673. 

meals, nonoily, quality, clfect of manu¬ 
facture, 83. 

poison plants as insecticides, 215. 
work of Food Investigation Board of 
Creat Britain, 877. 

Fiidies, weight-length relations, LN.Y.lCor- 
nell 820. 

Flavine deficiency, type of skin lesion occur¬ 
ring in, 426. 

Flavines in chldte nutrition, 676. 

Flavors, rancid and oxidized, of bovine ori¬ 
gin, cause, 527. 


Plax- 

acrcagrs, yields, and total production, 
U.S.D.A. 712. 

Altcrnatia loaf blight, Ariz. 46. 
crobs, inheritance of seed size nurt bo¬ 
tanical characters in, 171. 
culture experiments. Tex. 408. 
cxiiorimontH in Imperial Yalioy, Calif. 
780. 

for filler, t<*sts, Ga. 323. 
improvement, n.S.D.A. 26. 
resistance to JifeUmpaora Uni, nature of, 
65. 

so<h 1 treatment tests, 345. 
variety tests, Ariz. 20; Tcv. 40b. 
Flaxseed, oil content— 

improved method for estimating, 206. 
relation to weight, 32. 

Fleas— 

from marmots, plague Infection in, 662. 
of British Columbia, check 0.5G. 
relation to sawdust In homes, 656. 
FUcs— 

American muM(‘Oid, new genera and spe¬ 
cies, Tex. 77. 

attracted to bailed traps, seasonal ap¬ 
peal nnce and abundance, 833; N.Duk. 
364. 

breeding in dung, parasites of, 611. 
control on farms, 306. 
control on mushrooms, 826. 
house, sec Housefly, 
problem in rural i^gione, GOI. 
trapping, application to human wid 
fare, N.Dak. 361. 
white, see Wbiteflies(y). 

Flood— 

control and rlverbank erosion. Yt. 168. 
control and soil conservation, T7.S.D.A. 
400. 

New York State, of July 1036, 262. 
Floods, arrest and prevention of devasta¬ 
tion by, U.S.DJV. 400. 

Floors, hardware doth, effect on coccldloslH 
of domestic animals, Mich. 080. 

Flour—see (Use Bread, 
baking capacity, 271. 
beetle, confused, rate uf growth and 
size, relation to temperature and hu¬ 
midity, 368. 

Michigan, analysis, Mich. 670. 
mill fumigation, machinery-piping sys¬ 
tem, n.S.D.A. C56. 
mill insects, control, 17.S.D.A. 214. 
moth, Mediterranean, and parasite, ef¬ 
fect of ecological factors, 219. 
respiration in, measurement, 437. 
Flower— 

seeds under seed laW, N.Y.State 190. 
tbrips, biology, S.C. 217. 

Flowers, garden, Inheritance of color, disease 
resistance, and flower typos, Calif. 790. 
Flume, Parshall measuring, construction and 
installation, instructions, tr.S.D.A, 400. 
Fluoride, anahmis, method, 748. 
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FlnoTlne— ' 

compounds as insecticidos, 857. 
compounds, progress of work with, 
Tenn. 65. 

compounds, toxicity, IT.S.D.A. 579. 
detonnination, Mich. 679. 
determination in presence of excess alu¬ 
minum ions, 149. 

determination, multiple-unit distilling 
apparatus for, 149. 
distillation, quantitative study, 149. 
effect on pregnant heifers, 373. 
in normal teeth, 730. 
in waters A Arizona, survey, Arlz. 100. 
intake, low levels, effect on bones and 
teeth, [N.Y.lCorneU 879. 
new indicator for, Ey. 4. 
spray residue removal, Tenn. 38. 

Fodder crops, soc Forage crops. 

Follicle-stimulating hormone, effect on ovaiy 
and accessory sex organs of hens, 25. 

Fames pfni, cultural characteristics, 819. 

Food —see also Diet. 

allergens, ofTect of fruit ingestion before 
meals, 127. 

allergy, causes and treatment, 429. 
and Drugs Act, enforcement, report, 
U.S.D.A. 561. 

and drugs, analyses. Conn. L New Ilavenl 
272; Me. 272. 

and nutrition, work of Bureau of Home 
Economics, TT.S.DJi.. 715. 
consumption of Slavic agricultural fam¬ 
ily, 662. 

consumption of urban and village fami¬ 
lies at different levels of expenditure, 
718. 

habits studies, directions for preserva¬ 
tion and care of material, IT.S.D.A 
356. 

habits, voluntary, of children, 722. 
plants of North American Indians, U.S. 
D.A. 126. 

poisoning by spray residues, 127. 
poisoning, milk-borne, due to consump¬ 
tion of raw milk from cows with 
staphylococcus mastitis, 101. 
poor In heavy metals, composition and 
effect on rats, 273. 

products, glass-ruu'kaged, determination 
of degree of vacutim in, 443, 
products, new, preparation, use of whey 
in, 628. 

refrigeration from standpoint of public 
health, 128. 

spoilage, microbial, studies, xr.S.D.A 
679. 

starchy, purchase and sale by Tennessee 
farm families, Tenn. 713. 
values and how to calculate, treatise, 
879. 

wrapping materials, effect of color and 
nature of light transmitted by on 
bacterial and mold growth, 461. 

Foods— 

branded, retail prices, variations in, 870. 
canned, see Canned fooda 


Foods—Continued. 

dried, microbiological examination, 440. 
drying, &€& Drying, 
frozen, weiidit losses in, 83. 
fuel consumption and speed ot cooking 
on surface burners and In ovens, 
U.S.D.A. 732. 

Indian vegetable, carotene in, 726. 

Indian, vitamin C distribution in dif¬ 
ferent parts, 887. 

selenium-containing, effect on growth 
and reproduction of rats, 670. 
vitamin Bi In, bradycardia method of 
determining, 132. 

Foot-and-mouth disease and vesicular sto¬ 
matitis viruses, differentiation, 390. 

Forage— 

Cl ops, cost of production, NC. 119; Wis. 
654. 

crops in South Africa, 469. 
crops, natural drying, 702. 
palatability or toxicity, use of rabbits 
in determining, 227. 

poisoning, see Plants, poisonous, and 
spfeifle plants. 
resource survey, Colo. 468. 

Forest- 

cover, effect on stream flow, tJ.S.D.A. 
633. 

fire damage In Northwest, relation to 
fungal infection, 650. 
fires in longleaf pine region of South, 
soil changes associated with, 801. 
fioor, clear cutting and disturbance, 
reproduction following, TJ.S.D.A. 682. 
Iloro Experimental, meteorological and 
phonological observations, 588. 
inflammability and fire weather, meas¬ 
uring, U.S.D.A. 46. 

insects, control, biological methods In, 
359. 

insects, treatise, 358. 
land, taxing, economics of, Midi. 633. 
lands, producing and cut-over, burden 
of ad valorem lax(>B on. Ark. 706. 
measurement, log rules, taper tables, 
and volume tables for, 634. 

News of Ohio, Ohio 337. 
plantations, establishment, culture, and 
development, IN.Y-lCornell 801. 
planting stock production, improved 
practice, IN.T. 3Cornell 801. 
seedlings, growth, effect of soil temper¬ 
ature, Vt 191. 

seedlings, naturally sown and trans¬ 
planted, U.S.D.A. 632. 
trees, see Trees. 

Forestry— 

and gamo management, n.S.D.A. 366. 
dioice of land for in cutler pine 
lands of Midiigan, relation to soil 
character, 801. 

Forests— 

and forest wildlife, U.S.D.A. 356. 
effect on climate and water supply In 
Kenya, 750. 
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effect on streamflow nnder divergent 
conditions, 633. 

natural reproduction in, Vt. 191. 
Fcrficula auricula/ria, see Earwig, European. 
Formaldehyde for seed and soil treatment, 
bibliography, 489. 

Formic acid, determination in pyroligneous 
liquors, 750. 

Foulbrood— 

disease of bees, 243. 

European, organism of, 513. 

Foundation— 
data, 401. 

slab, circular, on distribution of pres¬ 
sures, effect of rigidity, 401. 
soil testing and settlement measuring, 
401. 

Foundations— 

on plastic ground, deformation and ten¬ 
sions in, determination, 402. 
vertical normal stresses under, deter¬ 
mination, 401. 

4-H club work, selectivity, Ill. 269. 

Fowl— 

cholera organism, 853. 
cholera, unusual form, IJ.S.D.A. 688. 
coryza, coccobaciUiform bodies in fer¬ 
tile eggs and in tissue cultures, cul¬ 
tivation, 396. 
coryza, definition, 896. 
paralysis, see Paralysis, 
pest and Newcastle disease, 397. 
poz, studies, 244. 

poz, transmission, [N.T.] Cornell 858. 
poz, vaccination against, Calif., 849; 
Md. 105. 

poz vaccine distribution, Mo. 689. 

Fowls— see also Chickens, Hens, Poultry, etc. 
age of maturity, rate of production, and 
longevity, interrelations. W.Va. 836. 
blood parasites of, 398. 
bumblefoot in, TT.S.D.A. 688. 
deformed breastbones in, 382. 
digestibility in, effect of feeding grit, 
675. 

genetics of, 818, 319. 
gi2asardeGtomized, blood sugar in, 521. 
growth and sozual development, effect 
of environment, 676. 
growth rate, inheritance, 177. 
inheritance and linkage relations of 
characters, [N.Y.J Cornell 777. 
Leghorns and Rocks, comparison of 
growth rate, 177. 

Leghorns, selection for lowered mor¬ 
tality in, [N.Y.] Cornell 777. 
modified Frizzle, genetics, 819. 
ornamental, raising, 211. 
ovulation in, mechanics, 675. 

Plymouth Bocks and Leghorns, com¬ 
parison of growth rate, 177. 
pp genes in, ezperiments with, 24. 
prolactin effect on broodiness in, 25. 
shank color, inheritance, 675* 
tikeletal dimensions, inheritance, 24. 


Fowls—Continued. 

sporadic flightless, 177. 
sterility in, 675. 

Foxes— 

at Fur Animal Experiment Station. 
U.S.D.A. 600. 

in captivity, handbook, 821. 
polygamous mating, U.S.D A. 356. 
reproduction in, 210. 
silver, classification and price treads of 
skins, U.S.D.A. 866. 

Foxtail grass downy mildew, notes, 809. 
Frankliniclla — 

and/tepogoni n.sp., description, 218. 
fuaea» see Tobacco thrips. 
insular'a, notes, 69. 
tritid, see Flower thrips. 
wiUiamsl on cotton, S.C. 217. 
Free-martln, case of extreme sex-modifica¬ 
tion in, 774. 

Freezers, typos and description of new 
motor-driven, for household refrigerator, 
Ill. 878. 

Freon, effect on fruit in storage, 117. 

Frost— 

action in soils, 401. 

damage to cane and experiments to 
minimize intensity, 328. 
penetration, effect of weather and snow 
conditions, 446. 

penetration in cultivated soil, 587. 
protection, blowers for, Calif* 867. 
protection by smudging, 761. 
protection, orchard blowers for, 801. 
spring, reaction of wheat liybrlds to, 463. 
warning service in Canada, 587. 

Frosts, dangers to pear cultnre in Rogue 
Valley. 301. 

Fruit— 

brandy, studies, 17.S.P.A. 579. 
diseases, effect of environmental condi¬ 
tions, U.S.D.A. 803. 

diseases in Hnssachusetts, U.S.D,A. 339. 
diseases, transit and storage, effect of 
carbon dioxide treatment, U.S.D.A. 51. 
Ingestion before meals, effect on bac¬ 
terial flora of stomach and large in¬ 
testine, 127. 

juices, f(Tmen1ed, studies, N.Y.BtaU^ 1>T9. 
juices, freezing preservation, 207. 
juices, preservation, N.Y.State 579. 
juices, studies, Calif. 740. 
moth, oriental- 

biological control, N.Y.Siate 600. 
control, U.S.D.A. 664. 
control on quinces, N.Y.Statc 75, 
656. 

halowaz (chlorinated naphthalene) 
as ovicide for, 363. 
importation of natural enemies, 
U.S.D.A. 654. 
parasites, 826; Mich. 656. 
parasites, production and distribu¬ 
tion, 64. 

tests on baits for, 75. 
pollen, vlahfllty, N.Y.State 629. 
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Fruit—Continued. 

rot, relation to fungi, 485, 486. 
seeds, aerminalion, N.Y.State 629. 
tiee bactciial eaukor, relation to poai 
canker and blossom blast, Calif. CIO 
tree buds. Internal tompcialures, 39. 
tree embiyos, nriilulal culture, N.Y 
State 629. 

tree leaf roller, a defoliator of orange 
in Caliiornia, COO. 

tree loaf roller, studies, 65, 826; N.Y 
State 656. 

tree little leaf or rosette, control, Calif. 

803. I 

tree little leaf or rosette oilect of zinc, 
495. 

tree posts, control, Micli. 655. 
tree root rot, new, Calif. 804. I 

tree, rootstocks, Caljf. 790. 
tree rootstocks, siipi‘rior, problems in use, 
792. 

tree rootstocks, testing with various 
scion varieties, 792. 
tree silver leaf in New York, X7.S.D.A. 
103. 

tiecs, closely planted one-year-old, phos-1 
phatc response with, 334. 
trees in Ceylon, insect posts, 358. 
trees Injured by low winter tempera-1 
lures, anatomical study, I N.Y. J Cor-1 
nell 791. 

trees, irrigation requirements, Calif. 

790. 

trees, Japanese bet'lle control on, 
U.S.D.A. 366. 

trees, nutritional stat\is, relation to dis¬ 
ease and spray reactions, N.Y.State 
620.* 

trees, pliysiologlcal citects of oil sprays, 
40. 

trees, pruning studios, [N.Y. ] Cornell 

791. 

trees, winter injury to, N.Y.Statc 629 
wines, 299. 

Fniltflie& 

auI ecology, 833. 

iinporlation of natural eiiomios, D.R,D,A 
654. 

parasites In India, 502. 

Ifriiilfly- 

MisUterraiiean— I 

control. U.S.D.A. 064. 
in PaleflUne, 222. 

on citrus In weslorn Transvaal, con¬ 
trol, 215. 

Mexican, control, tr.S.D.A. 054. 

West Indian, control, D.S.D.A. 054. 
Bruits—ace also Orchards, Apples, Peaches, 
etc. 

adaptation, Tex. 476. 
attractivo to birds, U.S.D.A. 306, 
breeding, N.Y.Statc 620. 
breeding, nccoiupiUdimcnlH by State an 
Federal experiment stations, 477. 
breeding and cytology, N.Y.State 176. 
citrus, sec Citrus, 


cooperative marketing, relation to motor 
truck transportation, Mich. 261. 
culture expoiimenta at Mountain sub¬ 
station, 6a. 331. 

development as alfectod by killing the 
embryo, NY.State 620. 
devtlupmciit, mducoment by growth pro¬ 
moting chemicals, GOt. 
drying on farm, electric drier for, 110. 
ethylene Irealmont, 741. 
fdtiLzation, Calif. 700. 
tcrtillisatiou, unbalanced, Mo. 625. 
Xret'zing preservation, 207. 
fresh, precooUng, 549. 

(frozen, micro-organi^^ms m, numbers and 
types, 878. 

growing in New York, relation to soils, 
rN.Y.JCoruell 302. 
growing, special problems in, 41. 
homo canning, U.S.DA. 410. 
in storage, olfect of caibon dioxide on 
carbohydrates and acidity, 38. 

In storage. Freon as lefrlgorant for, 117. 
iron chlorosis of. Calif. 803. 
moikctiug by truck, costs and methods, 
[N.Y.lCornell 803. 
n<‘w, hrei»ding, Calif. 790. 
new, t(‘stiug, Ark. 625. 
nutritional requiremenls, N.Y.State 620. 
proheiv,ilion and uses, Ga. 297. 
preservation by freizing, U.S.D.A. 679. 
processing, Calif, 740. 
production, effect of environment, 40. 
protective coatings for, Mich. 625. 
ripening, effects of weather, Mich. 187. 
small, culture, recent developments, 42. 
small, effect of irrigation, Oreg. 630. 
small, insects affecting, N.Y.Statc 656. 
small, variety tests, Ga. 331. 
spray residues, analyses, 215. 
stone, bacterial spot, Del. 035. 
stone, virus dls('ases, 01. 

Szechwan* vitamin C In, 726. 
tropical, variety tests and propagation, 
liawall 790. 

varieties, N.Y.Statc 620. 
varieties fur lillssonrl. Mo. 629. 
variety tests, W.Va. 790. 
variety tests at Mountain substation, 
Ga. 831. 

vitamin C in, variation, 280. 
waxlike eon tings, TJ.S.D.A. 570. 
winter Injury in Western Stales, 
U.S.D.A. 635. 

work of Food Investigation Board of 
Great Britain, 877. 

yl(4d behavior, relation to soil factors, 
FN.Y. I Cornell 791. 

FuM briquettes made from agricuUural 
waste products, properties, 403. 

Fumigants for Insect pest control, TJ.S$ D.A. 
655. 

Fumigation, vacuum, 504. 
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entomogenous, of citrus, 648. 
cpixylous, of Maine, U.8.D.A. o39. 
imperfect, origin of now typos, 313. 
lowest, metabolism, substilutes for 
potassium in, 608. 
on sugar bools, 205. 
parasitic and saprophytic, 48r», 486. 
parasitic on herbacwiis plants, U.S.I>.A. 
339. 

phytopathogenic, specialiisalion and vari- 
atiou in, 636. 

relation to fruit rot, 486, 480. 
wood-destroying, carbon dioxide produc¬ 
tion and growth, factors in, 457. 
wood-dcstroytog, initial toxicity of pe¬ 
troleum-creosote mixtures, factors af¬ 
fecting, 859. 

wood-rotting, studies, 819. 

Fungicide No. €6, 197. 

Fungicides— see also Sprays and speoifio 
Tcinda. 

copper, see Copper. 

dust, eauipment for applying to seed 
grain, U.S.D.A. 702. 
fluid, physicochemical properties, 50. 
methods of use, 803. 
new wetting agents for, 67. 
progress with, 215. 

relation to foliage injury and fruit 
yield, 807. 

spreaders in, laboratory evaluation, 108. 
spreading and wetting properties, N.Y. 
State 656. 

Fungus, Cretaceous, description, 13. 

Pur— 

farming in perspective, U.S.DA. 356. 
laws, abstract of, n.S.D.A. 356. 
production research and fur-farming de¬ 
velopments, U.S.D.A. 500. 
publications on, U.S.D.A. 356. 
resources, n.S.D.A. 355. 
resources of New York, [N.Y. ] Cornell 
820. 

resources, stepchild of conservation, 
U.S.D.A. 356. 

Fur taring animals— 
discuses of, 852, 
publiciilious on, X7.S.P.A. 35G. 

Fusarimi — 

crown and root rot of Texas bluebell, 
Tex. 62. 

diseases of cereals in France, 108. 
diseases of vegetables, Calif. 804. 
monUiforme subulatinam, notes, 341, 
lUveum, notes, 10, 59. 
osDVsporum form from potatoes, patho¬ 
genic action, 203. 
oaifsporum, notes, 346. 
semiteotum on tomatoes, temperature 
studies, n.S.D.A. 59. 
solaM euinartii, notes, 316. 
solanif notes, 62. 
sp., notes, 497. 

j^pp. causing date blight, Ariz, 46. 


Fusarium —Conlinuoil. 

vasinfcctum, dislilbution, role of insects 
in, 809. 

msinfcGtum, notes, Aik. 635. 
vasinfcctnni on cotton in Pern, 642. 
wilt of cotton and tomato, Tcnn. 40. 
wilt of cucurbits, Del. (>35. 
wilt rcbislance in tonuito, scdectlon for, 
Tex. 487. 

Fusicladium dcndtiticum, see Aj)p1e stab. 
Galactin— 

biuassay, 322. 

content of pituitaries, 375. 

in ])ituitary of malo, oifect of estrone, 

1 466. 

Galactose metabolism, 843. 

Galerucclla aantJwmclacna, see ISlm leaf 
beetle. 

Gall midges— 

aifccting seed production in grasses, con¬ 
trol, 178. 

population studies, 358. 

QulleHa mellonella, see Wax moth. 

Game— 

breeding, U.S.D.A. 355. 
farm, sanitation on, U.S.D.A. 355. 
farms for wild waterfowl, XJ.S.D.A. 355. 
foods, winter, differences in nutritive 
value, U.S.D.A. 355. 

investigations of Pennsylvania, TJ.S.D.A. 
355. 

laws and regulations, Federal, State, 
and Provincial, n.S.D.A. 366. 
manaacmenl on the farm, XJ.S.D.A. 500. 
management project, Pillshury, New 
Hampshire, IT.S.D.A. 355. 
preserve, Sullys Hill National, in North 
Dakota, U.S.D.A. 356. 
research in New York State, 821. 
Qammarus fasoiatus, intermediate host of 
duck parasite, 398. 

Gangrene, gaseous, in boviucs during im¬ 
munization against plasmosos, 536. 
Garbage in fattening ration for pigs, Hawaii 
835. 

Garden insects, ace Insects. 

Gardens, vegetable, culture and mninttuiaiice, 
Mont. C32. 

Garlic breath odor, 327. 

Garlic diseases, Tex. 488. 

Gas, ihuiuinating, effect on Ucck, 819. 

Gas production in dough fermentation, 
mechanism, 438. 

Gases— 

atmospheric, rate of streaming into 
living woody stems, apparatus for 
measuring, 765. 
disperse systems in, 5. 
sorption on soil constituents and soils, 
504. 

Gasoline— 

and alcohol-gasoline blends, tests, 547. 
and alcohol mixture for high compres¬ 
sion eight-cylinder autoniol>Uc engine, 
859. 

Gastric lesions in rats, relation to diet, 881. 
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Q-mtropMluB intestinal^, see Botlly, bor.se.; 

Geese— j 

parasitic nematocle affoctini?, 108. j 

wild, raising, 211. 

(Jelntin— | 

and Ollier stabilizing agonls, use in ice' 

cream, 688. 

in dairy products, detection, 439. 
properties, effect of salts, N.T.Slate 570 
Gclcc7tia— 

langdr notes, 662. 
n.sp., notes, 662. 

Gene- 

dominant lethal, belorozygote of, shifts 
in expressivity in, 317. 
new lethal, in house mouse, 776. 
rearrangement induced by X-ray treat¬ 
ment, mechanism, Mo. 618. 

Generalist.s, need for, 551. 

Genes, multiple lethal, in mice, 776. 

Genetic terms, glossary, U.S.D.A. 20. 
Genetics— 

development of science, and plant and 
animal improvement, U.S.D.A. 20. 
papers on, 18. 

Oioooris pitncHpes, notes, 357. 

Geography, an introduction to human ecology, 
treatise, 125. 

GtHilogy of Biizabeth City area, North Caro¬ 
lina, 252. 

Georgia Station, report, Ga. 431. 

Geranium bacterial le«if spot, [N.Y.JCornell 
804. 

Ghee, old native and new methods of making, 
05. 

(HUbereUdr— 

fujikuroi var. subglutinans in United 
States, 341. 

sauUnctii on barley seed, effect, 342. 
Qibhium psyllMesi long survival, 357. 

Gip.sy moth in Crimean forests, 830. 

Girls^ heights and weights for consecutive 
ages 7 to 16 years, 131. 

Gizzard- 

erosions in chicks due to nutrition de¬ 
ficiency, 88. 

surgical removal from fowls, 370. 
worm of chickens and turkeys, Ilawali 
820. 

worm of geese in wcbtern Wa'ihliurton, 
108. 

Gladiolus— 

corms, preheating, Ohio, 100. 
tlirlps, notes, CO; D.S.D.A. 654. 
thrips, toxicity of ui(‘Olme and soap to, 
69. 

Glanders, diagnosis and control, U.SD.A. 

688 . 

Globulin, placental, nitrogen distribution in, 
438. 

Globulins, Jackbean, isolation of a fourth 
crystallizable, 740. 

(Hoeosporium sp., notes, 648. 

Qlom&rella otngulata, apple rot due to, 60. 
CHossinaf revision of genus, 77. 

0lossonotus crataegi on apple, N.Y.State 656. 


Glucose— 

determination in milk, 295. 
dissimilation by propionic acid bacteria, 
role of phosphoglyccric acid in, 148. 
solution in treating cattle for anaplas- 
mosH in cattle, Calif. 848. 

Glutamine in tobacco leaves, 580. 

(Jlutathione concentration and hereditary 
size, 322. 

Glycine in chondrodystrophy and normal fowl 
embryos, [N.Y.] Cornell 777. 

Glycolysis, anaerobic, in tissues ftom poly¬ 
neuritic chicks, action of vitamin B^, 840. 
Wypta sp., notes, 508. 

Gnats, injury to potato tubers, [N.Y.lCoinell 
820. 

(htoHmosclxetm — 

elmorci, notes, 662. 
lyoopersicella, see Tomato pinworm. 
n.spp., notes, 6G2. 

opcrculella, see Tolato tuber worm. 

Goal lice— 

notes, Tex. 502. 

sulfur dips for conti-ol, U.S.DA. 655. 
Goat pox, studies, 244. 

Goats— 

basal metabolism, N.n. 520. 
chromosome number in, Tex. 463. 
deficiency disease called Jimmies, Tex. 
617. 

immunization against rinderpest virus. 

<>erum protein changes during, 391. 
milk hit, component fatty acids, 580. 
milk, quality not related to breed, N.Y. 
State 230. 

milk, quality, relation to composition, 
239, 537. 

milk yield and composition, U.S.D.A. 
CG7. 

milking, birth rate, seasonal variation 
in, 46G. 

ridglmg characteristic in, inheritance, 
Tex. 463. 

tuberculosis in, 851. 

Goiter, cndoDilc and experimental, relation 
to lack of iodine, 572. 

Gold prices, relation to AAA re<luction9, 561. 
Gold-bnn(l(^ skipper, distribution, morphol¬ 
ogy, and biology, 219. 

Gonad htimulatlug principle from pregnant 
marc serum, purification method, 4G7. 
Gonadectoniy, effect on body structure and 
body weight in rats, 615. 

Qongvlomma infection of calves, 250. 
Goniopa dhrysocoma in Arkansas, Ark. 221. 
Gooseberry, Glendale, testing, Tcun. 38. 
Gophers— 

pocket, abundance and digging rate, 63. 
susceptibility to equine encephalomyeli¬ 
tis, 104. 

Gourd, buffalo, attraction of encumber beetles 
to, 366. 

Gourds, effect of size difference on mtpresston 
of shape genotype, 19. 

Government, local— 

costs and services in State, Tex. 052. 
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Government, local—Continued. 

in Tompkins County, New York, [N.Y.] 
Cornell 123. 

reor^nization in Now York Stale, 866 
Gradocol membranes, prepaiation and use in 
study of plant viruses, 485. 

Grain —see also Cereals and Oats, Bye, 
Wheat, etc. 

amount for finishing of ba.by beeves, 
Tenn. 81. 

dried distillers*, vitamin Bi and G in, 
U.S.D.A. 716. 

fall, spring fertilization, Mich. 589. 
feeding, limited, of dairy cattle, 526. 
feeding to dairy cattle, profltableness, 
Nev. 227. 

Piiture*? Administration, report of Chief, 
U.SDA. 656. 

grinding, value for lactating dairy cat¬ 
tle, 520. 

ground v. whole, feeding value, Tex. 520 
ground v. whole, for lactating cows, Tex. 
680. 

in dairy ration, value, Tenn. 89. 
locally produced, in poultry rations, 
Ariz. 80. 

mites, heat and cold resistance, relation 
to temperature of development, 358. 
monopoly in Czechoslovakia, 551. 
seed, equipment for applying dust fungi¬ 
cides to, U.S.D.A. 702. 
small, for hay, rates of seeding, Ga. 324. 
small, for pasture, tests, Tex. 460. 
smut, control, Mo. 636. 
spnng sown, effect of spring frost on 
yields, 27. 

time of irrigation tests, Colo, 468. 
toxic, feeding to hens, relation to de¬ 
formities in chicks, 245. 
weevils, heat and cold resistance, rela¬ 
tion to temperature of development, 
858. 

Gram, color characters in, inheritance, 402. 
Gramineae, cytological studies, 20. 

Granary weevil, heat and cold resistance, 
relation to temperature of development, 
358. 

Grape— 

berry moth, coulrol, U.B.D.A. 654. 
black rot, control, 815. 
buds, Kkigopsis effraota attacking, 666. 
chlorosis, relation to soil reaction and 
composition, 647. 
court-noud of vine, 816. 
diseases, control, XJ.S.1).A. 501. 
insects, conti*ol, 823; U.S.D.A. 501. 
Juice— 

bottled Concord, rate of deteriora¬ 
tion, 442. 

chemical analyses of varieties, 481. 
home preparation, N.Y.Fitate 5. 
manufacture and preservation. Im¬ 
provements in, N.Y.State 208. 
preservation by pasteurization, 442. 
studies, N.Y.State 579. 
sugar in, use of refractometer in 
study, 481. 


I Grape—Continued. 

leafhopper, control, USD A. 654. 
leaves. Ccicospora species parasitizing, 
in Palestine, 047. 

losses from diseases in 1935, U.S.DA. 
339. 

i*oot rot rosislancc, Tpx. 488. 
rootstocks— 

noma t ode - resist ant, development, 
n.S.D.A. 625. 

resistance to PliymatotrioJwm root 
rot, Tex. 487. 

resistant to phyUoxera and neina- 
todes, Calif. 700. 
susceptibility to root knot noma 
todc, U.S.D.A. 497. 
rootworm, control, U.SD.A. 664. 
Grapefruit— 

culture, Tex. 476. 

effect of carbon dioxide treatment on 
storage and transit cliscnhcs, U.S.D.A. 
51. 

fertilizer experiments, 709. 
flowers, chemical composition, 790. 
Marsh, u.se of wat(‘r by, ArIz. 482. 
maturity, effect of culture, fertilizers, 
sprays, etc., Tox. 476. 
maturity studies in Salt Biver Valley, 
482. 

orchards, bearing, dotcM-loratlon, Tox. 
476. 

orchards, heating, Tex. 470. 
storage, Ariz. 88; Tex. 476. 

Grapes— 

American, growth and fruiting, effect of 
rootstock, Ark. 625. 
breeding. N.Y.State 620; r.S.D.A. 625. 
breeding and culture, Tenn. 38, 
bunch, in north Georgia, Ga. 632. 
chromosomal structure in, N.Y.State 620. 
Clairette variety, frait drop in, 187. 
Concord, color development, relation to 
number of leaves per cane, 481. 
culture, Tex. 476. 
diseases, pocket atlas of, 815. 
export, wastage, 647. 
fertilization, pruning, and l>re(>dlDg, 
N.Y.S1ate 020. 
fertilizer In^atments, 481. 
fertilizers for, twenty-five year iest, 
N.Y.State 42. 

growth, effect of seed devolopment, 480. 
inbreeding and heterosis in, 23. 
irrigation requirements, Calif. 790. 
large-berried strains of Sultanlna, pro¬ 
ducing bud mutation, 480. 
liming, value, 481. 

mold control during transit and stor¬ 
age, 862. 
muscadine— 

breeding and propagation, Ga. 331. 
growing in South, 480. 
jelly and wine from, Ga. 207. 
pollination and new varieties, 480. 
mutations of vinifera varieties, 480. 
nutritional requirements, Mo. 625. 
rootstocks for, Tex. 476* 
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Grapes—Continued. 

soil moisture studies, 702. 
uneven ripening, Ark. 625. 
varieties, Colo. 476. 

varieties for high-quality winch, Calif. 
740. 

Grapevines— 

bleeding in, nature, Calif. 790. 
new disease. Calif. 804. 

Qraphiola phocnids on date palms, control, 
Ariz. 46. 

OrapJtium ulnU, see Oeratostomella nhnL 

GraphoUtha moiesta, see Fruit moth, ori¬ 
ental. 

Grass— 

and rod clover mixture harvested at 
diiterent stages, nutritive value, 836. 
artificially dried, nutritive value and 
effect on milk quality, 237. 
dried, vitamin in, 616. 
drying, process in use in England, 703. 
extracts, minerals in, modified analyti¬ 
cal methods for study, 373. 
farming in the South for profit and 
soil conservation, 781. 
green and cored, digestibility, deter¬ 
mination, 517. 

in soil erosion control, XJ.S.D.A. 323. 
juice, growth stimulating properties, 84. 
meadows, irrigation methods, Colo. 468. 
mixture, good, determination, Mont. 
618. 

quantity consumed by grazing cows, 236 
seed, harvesting, 258. 
seed production, gall midges affecting 
in mid-Wales, 178. 

seedling anatomy, first inlcrnode of 
Apena and Triticum, 608. 
silage and possibilities, 781. 
silage, methods of making, 526. 

Grasses—see also Grassland, Lawns, Pas¬ 
tures, efo. 

at different stages of growth, iodine in, 
374. 

effects of heat and drought In Great 
Plains, ir.S.DJl. 617. 

Engliidi, selected for leaflness, strain 
tests, Mo. 618. 

forage, adaptation studies, Tlawidi, 
780. 

genetic impurity, 20 

of New Zealand, description and keys, 

^ 170. 

of West Indies, manual, U.S.D.A. 781. 
pasture^ and mixed concentrates, com¬ 
position, comparison, 517. 
pasture, compobltion and vitamin con¬ 
tent, effect of stage of maturity, Ohio 
371. 

pabturc, effect of meteorological factors, 
445. 

pasture, grasshopper injury to inflores¬ 
cence, 68. 

pure cultivated, feeding value of hoy 
from, 669. 

range, composition, seasonal changes in, 
Aria. 80. 


Grasses—Continued. 

range, mineral deficiencies, Ariz. 80. 
response to mineral v. organic nitrogen, 
Mich. 589. 

susceptibility to CerGosporella herpotri- 
clhoidee, 807. 
variety tests, Tex. 468. 

Irasshopper— 

differential, notes. Ill. 827. 
differential, parasite of, 68. 
range, biology, Ariz 65. 
red-legged, control, HL 827. 
red-legged, parasite of, 68. 

Grasshoppers— 

and agricultural development in North 
Dakota, 362. 

control by farm operators, 358. 
Ogg-deposition survey of Utah, 214. 
in New South Wales, parasitic enemies, 
506. 

injurious, In U. S. S. K., 1925-1933, 
217. 

Injurious to inflorescence of grasses, 

68 . 

migratory, control, 216. 
notes, U.S.D.A. 654. 
of Arizona, food plants, 68. 

Grnsbland— see also Grasses and Pastures, 
products, composition, digestibility, and 
nutritive value, 83. 

Grazing^rc aUo Bange. 

districts in Montana, purpose and or- 
gnnizalion, Mont. 412. 
methods, Colo. 408. 
systems, comparison, Mo. 618. 

Great Lakes-Saint IjJiwronce waterway proj¬ 
ect, U.S.D.A. 865. 

Great Plains, environment and life in, <di- 
matic cycle as factor, 301. 

Green bug development, relation to tempera¬ 
ture, 218. 

<lrecn manure- 

crops, winter, value, N.J. 824. 
experiment on Norfolk sand, 307. 
Greenhouse— 

plants and grasses, moUusk pest of, 227. 
thrips, notes, 60. 

Greenhouses, unit beaters in, 70 L. 

Grit in all-mash chick ration, Mo. 608. 
Ground hogs, plague infection in fleas and 
lice taken from, 062. 

Groube— 

ruffed, fluctuations in numbers, 500. 
ruffed, in Wisconsin, 211. 
ruffed, re8<»arch in New York State, 
821. 

sbarp-tatlod and pinnated, winter food 
in Wisconsin, 821. 

Growth— 

and reproduction In rats, effect of raw 
and sterilized milk, 717. 
effect of dextrin and sucrose, 137. 
hormones in plants, 600, 601, 
rate, relation to basal metabolism, 720. 
studies, 132. 

substance, determination methods, accu¬ 
racy, 600. 
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Growth—Continued. 

substances, effect on fun&d> W.Va. 804. 
substances or hormones, relation Lo hor¬ 
ticultural practice, 788. 

Grpllua domesticua, aee Cricket, house. 

Guar as soil-bnilding crop, Calif. 7S0. 

Guinea pig, polydactylous mou'^ter, develop 
meat, 19. 

Guinea pigs— 

Inbreeding experiments, U.S.D.A. G12. 
nutritional requirements, Mo. 608. 
raising, U.S.D.A. 350. 
spotted pattern of, genetics, 775. 

Oj/m nosporanffium^ 

olavipesj hosts, life history, and control, 
47. 

galls, morphological aspects, 806. 
juniperi-virginianae^ viable basidiospores, 
dispersal, 47. 

Gynandromorph of Paratettiaj texamiSj mor¬ 
phology and cytology, 19. 

Gypsum, use in fertilizers for cotton, Ga. 323. 
Gypsy moth— 

control, 64, 826. 

in Eurasia, Africa, and New England, 
219. 

in Petersham, Mass., 659. 
notes, U.S.D.A. 654. 

Sdbrocytita thyridoptcrigta, notes, 370. 
Bahrolepia rouH n.sp., description, 513. 
Balroncma parasites of Army animals in 
United States and in Philippines, 540. 
Eaematolia irritanSi aee Horn fly. 
Baenwnchua — 

contertua in lamhs of southwest Brit¬ 
ain, 251. 

cofitortua infestation of grazing sheep, 
effect of salting of pasture, 251. 
infection of calves, 250. 

Saemoproteua coltmbae of pigeons, 398. 
Hair fibers, cross sections and length and 
crimp, development of apparatus for study, 
U.S.D.A, 667. 

Hair, woolly, condition in swine, 23. 
Halibut-Uvor oil, studies, U.S D.A. 579. 
Halowax as ovicide for codling moth and 
oriental fruit moth, 363. 

Homs, work of Food Investigation Board of 
Great Britain, 877. 

Baplofkrtpa victorienaia, notes, 69. 

Harelip In mice, 464. 

HormoZito—^ 

genus, second revision, U.S.D.A. 369. 
irUiei, aee Wheat jolntworm. 
Sarmostomum eammutattim in partridges, 
252. 

Hawal, a pageant of the soil, 259. 

ECawail Station, report, 894. 

Hawks, marsh, food habits in glaciated 
prairie region, 822. 

Hay— 

acreages, yields, and total production, 
U,S.D.A.712, 

artificially dried, feeding value, Vt. 236. 
composition and vitamin content, effect 
of stage of maturity, Ohio 371. 
cost of production, K.C. 119. 


Hay—Continued. 

crops, fertilizing, 781; N.n. 469. 
drying, process in use in England, 703. 
hoists, electric, home-made, 114. 
leguminous, us(> of stem crusher in cur¬ 
ing, Mich., 699. 

of Manitoba, mineral content, 227. 
plane ot nutrition and digestibility, 670. 
plants, t.'rowth and composition, effect of 
reseeding and fertilization, VI. 178. 
production-consumption balance, Mich. 
709. 

spontaneous ignition and dust explosion, 
U.S.D.A. 704. 

stacked, volumes and weights, Mont 704. 
supplementary value for brood sows, 
Ark. 376. 

tonnage, determination in long stacks 
and round stacks, Nov. 406. 
yields, effects of summer soil-conserving 
crops on, U.S.D.A. 323. 

Health- 

after middle life, effect of protein level, 
[N.Y.lCorncll 879. 
inspection, newer ideas in, 561. 
national, and nutrition, 880. 
public, relation to refrigeration of foods, 
128. 

services in rural areas, Ark. 713. 

Heart rate in vitamin Bi and vitamin C 
deficiency, 506. 

Heating— 

home, oil burners for, U.S.D.A. 550. 
home, practical information, 732. 
of greenhouses, unit heaters in, 701. 
systems for bouses, design, 141. 

Hedgehog— 

female, reproductive cycle, 210. 
male, reproductive organs, seasonal vari¬ 
ation in, 210. 

Hcgari fodder and cottonseed meal ration, 
physiological effect on dairy cows, 525. 

Heifers— 

beef, phosphorus deficiency metabolism 
and food ulllizatlon, 67t. 
beef, value of pastures with aud with¬ 
out cottonseed meal, Ga. 370. 
blood caldiim and phosphorus during 
first gestation and lactation, effect 
of phosphorus intake, 520, 681. 
dairy, delayed conception and sterility 
to, Ky. 97. 

dairy, pasture tests with, Qa. 883. 
feeding experiments, La. 529. 
phosphorus requirements during gesta¬ 
tion and lactation, W.Va. 841. 
pregnant, effect of fluorine, 873. 
pregnant, inorganic phosphorus in blood, 
372. 

raising, amounts of feed and labor used 
in, W.Va, 630. 

wintering on bi£di or low plane of nu¬ 
trition, Mont. 668. 

olaolcta, aee BoUworm md Corn ear- 
worm. 

vireaoena, aee Tobacco budwonn. 
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HeliotJiriP9^ 

fasoiaius, see Bean thrips. 
Juxeimnfioldalis, f>co Greenbouse tbrips. 
Helminth aiieuiibms of cquines, etiology, 852. 
ff^minthosporiunir^ 

gossypii on cotton In Peru, 642. 
sativum on barley seed, effect, 342. 
seiariae on millet, IT.S.D.A. 634. 

&p. causing date blight, Ariz. 46. 
epp. on barley seed, N.Y.State 636. 
llelminth«i in animals, diagnosis, Mich. G80. 
Helminths in Baltimore hoube rats, 212. 
Helminths in British partridges, 252. 
Helminths in domestic animals in Brazil, 
synopsis, 848. 

Sclopeltig Icrgrothl, studies, 828. 
Hemlanaphothrips coPclnnus, notes, 69. 
Hemileuca oliviao, see Range caterpillar. 
Hemoglobin— 

deficiency, mechanism, 573. 
formation, ayailabllity of copper as iron 
supplement, 723. 
values in normal adults, 723. 
Hemophilus-^ 

gallinarum, studies, 697. 
injlucmsae sulSj notes, 395. 

Hemorrhagic— 

disease, dietary, in chicks, 677. 
septicemia, see Septicemia. 

Hemp, sunn, root systems, 326. 

Henir— 

artificial insemination with mbced semen 
from several cockerels on alternate 
days, n.S.D.A. 612. 
laying —see also Egg production. 

activity, effect of pure vegetable 
protein, 523. 

and breeding, batteries for, Hawaii, 
835. 

artificial Illumination for, value, 
Hawaii 835. 
blood calcium, 675. 
effect of forms of iodine, 374. 
effect of high protein mash for, 
W.Va. 836. 

effect of iodine feeding, 378. 
eff('ct of vitamin D sources, 283. 
oybtcrshell v. mussel shell for, 88. 
protein requirements, [N.Y.lGomoil 
835; Wash. 232. 

skim milk or water preference. 377. 
vitamin D requirements, Pa. 234. 
yield and cost of production, Mich. 708. 
Hepatitis, infectious necrotic, control, 537, 
Heredity of— 

acquired characters and provisional hy¬ 
pothesis of pangenesis, L75. 
bean powdery mildew resistance, Calif. 
641. 

carotene in carrots, 772. 
characters affecting egg quality, ^65. 
color, see Color Inheritance, 
complementary dwarfing factors in, 22. 
cryptorchidism in swine, 177. 
egg production, persistency, 612. 
fecundity in swine, 177. 
glume length In ra^, 21. 


Heredity of—Continued. 

grain shattering in rice, CIO. 
green flowered variation in cucumbers, 
772. 

growth rate in Barred Plymouth Rock 
poultry, 464. 

hernia, umbilical, in rats, 317. 
horns In Galloway-Uolsleln cattle 
crosses, 773. 

lop-carod character in rabbits, 317. 
polled character lu fine wool shoop, Tex. 
463. 

pungency in chilics, 174. 
rate of laying in fowls, J77. 
red pericarp color in rice, CIO. 
ridgling character in goats, Tex. 463. 
screw tail in cattle, 317. 
seed size and botanical characters in, 
174. 

semi-halrlcssness in cattle, 176. 
shank color in fowls, 675. 
size in mice, 463, 464. 
skeletal dimensions in fowls, 24. 
suckering and tip layering in purple rasp¬ 
berries, 631. 

white facial markings in Arabian horses, 
611. 

wilt resistance in watermelon, 208. 
yellow anthers in Italian millet, 20. 
Heredity principles, textbook, 771. 

Hernia, umbilical, iiiheiitaiice in rats, 317. 
Hessian fly— 

control. Mo. 364. 

Hordi'um grasses as hosts, 76. 
infestation of wheat, survey, Ohio 214. 
notes, U.S.D.A. 654. 
pupal period, 76. 

resistant wheat varieties. Mo. 655. 
Heterahis — 

galUnae, notes, P.R. 866. 
sgwnma in house rats, 213. 
neteroOcra — 

mariioM, see Boot knot nematode. 
ra/iioloolat see Nematodes. 
neterodei'a sihachti^ 

action of hypochlorite solutions, 354. 
host plants, 57. 

infected soil, control of potato-slcknoss 
on, 57. 

infected soil, effect of calcium cyanamfdo 
and other fertilizers, 58. 
new host plants, 490. 
on tomatoes in On^at Britain, 814. 
thermal death-point, 67. 

Heteroneura, feeding habits, 219. 
Heterophyceae and Chlorophyceae of Okla¬ 
homa, 12. 

Htbisoua cannahinm seeds, injuries due to 
bacteriosis in, 62. 

Hickory shuckworm, control, 0.S.D.A. 654. 
Hides and skins, preservatives for, 0.S.D.A. 
679. 

Highways, see Boads. 

Hill grazings, improvement, 178. 

Hippelates, see Eye gnats. 

Jlippodemia convergens, see Ladybeetle, con¬ 
vergent 
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Histomonas mcIeagridiSj notes, 853. 

ITog cholera— 

bacillus, relation to human disease, 247. 
control, IJ.S.D.A. 688. 
haemacytological changes in, 244. 
prevention with crybtal violet vaccine, 
039. 

rebistancG of Bcrhiala breed of swine, 
539. 

virus, serial passage in guinea pig, ef> 
ifect, 630. 

Uogs, see Pigs and Swine. 

Home economics, extension work, n.S.D.A 
269. 

Home industries, products, marketing, Ark. 
713. 

Homeosis in axial skeleton of rabbit, inherit¬ 
ance, 19. 

Ilomocosoma cllecLumj notes, 66. 

Honey— 

adulteration with invert sugar, detec¬ 
tion, 154. 

combs, chlorine treatment, laboratory 
and field tests, 369. 
cost of production, Calif. 803. 
plants, relation to insects, Tex. 602. 
potential alkalinity, 419. 
production, relation to distribution of 
California buckeye, TJ.S.DA. 655. 
studies, U.S.D.A. 579. 

Hop—— 

disease survey in New York State, 
U.S.D.A. 193. 

diseases, studies, 636, 814; N.Y.State 

202 . 

downy mildew in Pacific States, U.S.D.A. 
803. 

downy mildew, notes, Calif. 804; N.Y. 
State 036. 

mildew resistant varieties, breeding, 
TJ.S.DA. 625. 

roots, string of pearls disease, 63. 
Hoplothripa — 

flavus n.sp., dc«icriptfon, 218. 
quereua n.sp., description, 218. 

Hops— 

composition, relation to maturity and 
environment, IT.S.D.A. 626. 
curing, 702. 
drying, 702. 
infectious sterility, 63. 
variety and cultural experiments, N.Y. 
State 629. 

Hormones— 

chemistry of, 742. 
gonadotropic— 

and oestrogenic, extraction from 
blood. Improved technic, 322. 
effect on chicks, 614. 
from blood serum of pregnant mares, 
biological properties, 407, 
inhibitory effects of hypophysis, 467 
gonad-stimulating— 

concentration In blood serum, 779. 
role in reproduction, 611. 
male and female, injection into chick 
embryos, sex modification, 778. 


Hormo nos—Continued. 

root-forming, transport in woody cut¬ 
tings, 334. 

use in combating sterility in dairy cat¬ 
tle, [N.Y.JCoruoll 777. 

Horn flics, notes, U.S D.A. 654. 

Horn fly, parasites of, 511. 

Horse— 

disease caused by Ingestion of moldy 
corn, 604. 

fobsil, lemaitis from upper riiocciie oC 
Idaho, 775. 

now lethal factor in, 611. 

Horseflies, biology. Ark. 655. 

Horseflies of Arkansas, Ark. 221. 

Horheradish brittle root In Illinois, U S.D.A. 
339. 

Horses— 

Arabian, white facial markings in, in¬ 
heritance, 611. 

at rest, consumption and elimination of 
water affe<*ting nitrogen excretion in 
urine, 838. 

breeding, flooding, and management stud¬ 
ies, tT.S.D.A 667. 
breeding problems, Calif. 834. 
breeding, status and anticipated needs 
of research, XJ.S.D.A. 24. 
malignant neoplasms of the eye In, 104. 
man and motor, comparison between effi¬ 
ciency, Mo. 370. 

parasites of, XIawnti 820; IJ.S.D.A. 689. 
work, protein requirements, [N.Y.]Cor¬ 
nell 835. 

work, rations for. Mo. 668. 
Ro^italitermo^ JiospifaJia, biological study, 
658. 

House wiring and electricity, handbook, 117. 
Housefly, parasites of, 511. 

Housekeeping, textbook, 575. 

Houses— 

prefabricated, use of plywood in, 253, 
254. 

tenement, securing against settlement 
by reducing soil pressure and draining, 
401. 

Human ecology, geographic approach to 
study, 125. 

Humans, height, weight, and age tables for 
homogeneous groups, 661. 

Humic acid preparation, behavior toward 
bromlnation treatmimt, 452. 

Humidity, atmospheric, control in culture 
studies, 766. 

Hyacinth-hcan as soil-building crop, Calif. 
780. 

nyalella hnlcJeerboaikfTi, intermediate host 
of duck parasite, 398. 

Uyalopterua — 

arundinia, aee Plum aphid, mealy. 
airipliciSj vector of bean mosaic virus, 
344, 059. 

Hybrid vigor, commerciallKatiou in tomatoes, 
476. 

Hybridizatiop— see also l^anfc breeding oful 
speef/io an4mal8 and plants. 
of animals, 773. 



1937] 


INDEX OF SUBJECTS 


973 


HydranGCcas, culture, problems in, [N.Y.]Cor- ] 
nell 800. I 

Hydrocarbons and hydroxyl derivatives, | 
fuiiG^icidal and phytooidal propiTties, 51. j 
Hydrocyanic aci<l, determination of small i 
auiounis, li07. 

Hydrogen— 

peroxide ns bleach in laundry process, 
ofllcI<‘ncy, 574. 

siillldc production as dilTeronlial test In 
colon group, 312. 

riydrog<‘n-lon roiicentratiou of chp<‘so, deter¬ 
mination, now type of quiuhydrone elec¬ 
trode for, 527. 

Hydrophobia, aee Rabies. 

I£i/2emy!a-~ 

antiqua, see Onion maggot. 
oillcrurat see Reed corn maggot. 
Hylurgopiniis ruflpes — 

morphology, Conn. [New Haven] 224. 
notes, U.S.D.A. 054. 
parasite of, 64. 

Ilymenolrpls-^ 

eanfaniana, notes, P.R. 856. 
evaginata of British muskrat, 052. 
eaigua, interiiiedlate hosts, Hawaii 820. 
Cxigua, Orche^itia plaUnnis as interme¬ 
diate host for, 822. 
mlorops in grouse, 252. 
pJtasinnlna in partridges, 252. 
spp. in house rats, 213. 

Hymenoptera <'atalog, Tiphiidae, GG7. 

Jlypcra posticn, see Alfalfa w(*evll. 
Bvpholoma in cerium, a small edible mush¬ 
room, description, N.Y.Stale 30. 
Hyphomyccs haematococous, notes, 62. 
riypophysecloniy, effect on development and 
function of mammary gland, 170. 
Hypophyses, sexual differences and their de¬ 
termination by gonads, 26. 

Hypophysis —see also Pituitary. 

inhibitory effects following injections of 
pregnant maro serum honnone, 407. 
of inbre<l guinea pigs, U.S.D.A. 612. 

UypolriohoslH of rats, Irlchogenic action of 
sulfliydryl group In, 612. 

TTjfpsonotus — 

modestufi, new ffom Ronth America, 512. 
parceguttatiis, new from South America, 
512, 

Hyslerectomy, effects in guinea pig, rabbit, 
amt rat, comparison, 24. 

Jff/Hleronvura seiariae, see I*lum aphid, rusty, 
liiroviztttion, see V<>rnall 2 atlon and epevifle 
erops. 

Ice cr<^m— 

bacteria in, flavor and coloring sources, 

688 . 

bacterial content, media used for de¬ 
termining, 528. 

crystalline structure, Mo. 679. 
drum-process v. spray-process dried 
skim milk in, 07. 

good quality, use of sugar in, 688. 
homogenisation, pressure and centrifu¬ 
gal, comparison, 846. 
improvement, Calif. 841. 


Ice cream—Continued. 

manufacture, use of com sugar in. 688. 
manufacture, use of stabilizing agents 
in, 688. 

mixes, comparison of pressure and 
centrifugal homogenization, 528. 
mixes, foaming ability, dynamic foam 
meter for measuring, 527. 
mjxe^, testing, effect of preservatives on 
results, 527. 

stability, factors affccUng, tT.S.D.A. 
. 528. 

sweet buttermilk powder v. skim milk 
]>owdcr for, Ariz. 89. 
use of dextrose in, 528. 
use of sodium alginate as stabilizer, 528. 
Idaho University, notes, 286. 
nVmoia— 

pisi, see Pea aphid. 
solanifolii, see Potato aphid, 
spp., vectors of bean mosaic virus, 344. 
Immunity —see also specific diseases. 
in plants, acquired, problem, 201. 
in plants, mechanism, 194. 
problem in virus diseases of plants, 194. 
Income, national, our knowledge of, 551. 
Tneuimtor hygiene, studies, 605. 

Index numbers— 

area, need for, 551. 

for acreages of crops and number of 
livestock, Me. 260. 

of production, prices, and income, Ohio 
259, 551. 

Indians, NavaJio, height, weight, and age 
tables for homogeneous groups 561. 
hidol tolerance of strains of colon-acrogenos 
group. 770, 

g-Indolylacetlc acid, rate of transmission in 
intact plants, 769. 

Industrial— 

recovery and farm buying, U.S.D.A. 700. 
wastes in New Jersey, N.J. 550. 
Industry and agriculture, production con¬ 
trol in, 407, 

Infants —sec a/so Children. 

ascorbic acid studies in, 282. 

copper content of blood at different a fires, 

I variations. 421. 

premature, rickets in, viosterol In 
prophylaxis of, 728. 

Itillueuza— 

I human and swine, sizes of viruses, .300. 

I human, virus, susccpUhllity of swine to, 
895. 

infection of man from ferret, 247. 
viruses, human and swine, neutraliza¬ 
tion tests. 99. 

Inheritance, see Heredity. 

Jnoeyhe lanatodisca, notes, 39. 

Insect— 

cages made ffoin cellophane, 503. 
leaf mines in Spain, 832. 
parasitism and hiological control, 301. 
parasitism, studies, 833. 
photography, technic, 663. 
populations, distribution and sampling 
in field, 71. 
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Insect—Continued. 

populations, fluctuations, 358. 
survey in Fnsa, 214. 

Insecticides —see also Sprays and <ipeciflo 
torms, 

accessory materials for use witb, 
D.S.D.A. 655. 

as dormant and eaily sprinc: treatments, 
N.Y.State 656. 
contact, studios, N.H. 503. 
fluid, physicochemical properties, r»n 
inorgjinic, development, IT.S.D A. 655 
method of applying, U.K.D.A C54. 
methods of nse, 803. 
new contact, from fatty alcohols, 215 
new, determination of toxicity by usln!> 
goldfish, r.S.D,A. 655. 
new, tests, U.S.D.A. 655. 
new wetting agents for, 67. 
potential new, 357. 
progress with, 213. 

spreaders tn, laboratory evaluation, 108. 
spreading and wetting properties, N.T. 

State 656. 
studies, 824. 

synthetic organic, development, U.S.D.A. 
665. 

tests to contiol codling moth, 826. 
toxicity, U.S.D.A. 579. 

Insectofun^cides, relative toxicity to plants, 
determination, 198. 

Insects —see also Bntomoloaor. 

aberrant feeding behavior, 823. 
affecting animals, Tex. 502; U.S.D.A. 
654. 

affecting man, D.S.D.A. 654. 
at Botbamsted and Woburn, 824. 
at some height in air and on roofs ofi 
high huildlugs, 823. 

attracted to liquid baits, summary, 510. | 
biological control in Barbados, 657. 
Gonirol and extension service, 358. 
control by fumigation, I7.S.D.A. 654. 
control by parasites, Calif. 824. 
control, development and methods, 214. 
control with dorris, 824. 
counting, de\ice to increase speed and 
accuracy, 65. 

damage to Empire products, 657. 
development, relation to temperature, 
W.Va. 824. 
economic, 357. 
economic, in Kenya, 656. 
economic, in Rhodesia, 657. 
economic, of Trinidad and Tohigo, 502. 
for control of insect pests and zioxiou^ 
weeds, 667. 

forest, see Forest insects, 
hibernation period, shortening in egg 
stage, effect of low temperature, 64. 
household and stoied-product, U.S.D.A. 
654. 

in egg stage, shortening the hibernation 
period, effect of low temperature, 653. 
injurious, in California, 655. 
injurious, in Cyprus, 824. 


Insects—Continued. 

injurious, in Guam, Hawaii.Sugar Plant¬ 
ers’ 657. 

injurious, in New Guinea, 824. 
injurious. In Scotland, 211. 
injurious, in Varese Province, 824. 
injurious, studies, 65. 

Injurious to crops, sec special crops. 
lahomtory, lood for rearing, 357. 
largo, technic for cl<»arlng. 653. 
lo.if-fooding, toxicity of stomach polsoiiK 
to, 503. 

metabolism at temperatures below z(»ro, 
823. 

moulting, 050, 

nu^^ery and omamenttil, control, N.T. 
State 656. 

of cereal products, control, n.S.D.A. 
214. 

of Florida, sumary, 65. 
of Indiana, 501. 

of Kansas, annual summary, 214. 
on citms, relation to cover crops, 503. 
orchard, 'cc Orchard insects, 
physiology, U.M.D.A. 654. 
liiipal respirnlion, 502. 
reactions to ladiant energy, IN.Y ]Cor¬ 
nell 820. 

scale, see Scale insects, 
social life in, evolution, 213. 
soft-bodied, small, spodal technic for 
handling, 826. 

stored-grain, notes, n.S.D.A. 654. 
toxic effect of insocticidc^s on, D.S.DwA. 
654. 

toxicogenic and toxlniferous, terms de¬ 
fined, 213. 

vectors of virus diseases of sugarcane, 
494. 

viviparity in, 213. 

Insulation, lime-treated shavings and saw¬ 
dust for, Mich. 690. 

Insulin, protamine, and Its advantages, 573. 
Insurance, crop and livestock, hlhliogruphy, 
U.R.D.A. 555. 

International yeaihook of agricultural statis¬ 
tics, 415, 712. 

Intestinal pU, avian, <‘ff<'Ct of minerals and 
fiber, 521. 

Inulln, utiliamtion for growth by young white 
rat, 128. 

Iodine— 

balance, human, 274. 
deficiency, relation to goit<*r, 572. 
determination, new method, 150. 
effect on egg production and mortality 
in laying flock, 378. 
effect on egg sisse and quality, 524. 
forms, effect on laying hens, 874. 
in biological material, mlcrodetermlnu- 
Uon, 374. 

in blood, studies, 150. 
in cabbage, 421, 
in feeding stuffs, 374. 
in Hawaiian soils and rocks, Hawaii 
740. 

In milk, 374. 
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Iodine—Continued, 
in nutrition, 881. 
in shocp nutrition, 372, 374. 
ill vogelablpR, factors affoctinff, 791. 
nood for in T<>xas feodM and foods, Tox. 
r»l7. 

sol 111 ions, standard, 747. 
studtoH, Ky. 130. 

Iowa Colioffc, notes, 285. 

Iowa Station, notes, 285. 

Ips spp., control, efloctivencss of partial bark 
peeling, 224. 

Tridomyrtneof IiumAllttf see Ants, Arijpiitiiie. 

Irihr— 

bacterial bliaht, [N.Y.lCornell 801. 
b»»rer, biology and control, I N.Y. I Cornell 
820. 

mosaic disease, symptoms, 048. 

Spanish, blights, Tez. 488. 

Trie reticulata bulb scab, control, 352. 

Iron— 

available, detemination, bipyridine 
method, modifii'ations, 582. 
content of milk throughout season, rela¬ 
tion to anemia development in rats, 
276. 

distribution in tissues of normal and 
anemic rats, 723. 
in hnniun nutrition, 722. 
ill stomach and liver preparations, 421. 
inorganic, in iiiiman tissues, 421. 
sulfate and lime sulfur mixture as 
spray, 010. 

therapeutic action, 422. 

Irrigation— 

hy portable sprinklers, Calif. 857. 
duty of water, U.S.I).A. 542. 
cnlerprxHi^s, Stale law willi respect to, 
Ariz. 100. 

equipment, design and development, Colo. 
542. 

in humid region, TJ.S.D.A. 642. 
policies in Northern Great Plains region, 
407. 

pump, homemade double intake centrifu¬ 
gal, Mont. 609. 

puwidng plant, equipping, Colo. 543. 
pumping plants, ellb'leucy, Calif. S57. 
studies, [r.S.D.A. GOS. 
wat(‘r requirements of important crops, 
US.D.A. 617. 

water supply forecasting, Colo. 542. 

Itunida oitruUi, new enemy of watermelon 
vines in Santa Cruz Valley, Ariz. 05. 

Itcplectui oonquisitor, notes, 309. 

Ixodes tirlnu9, sec Castor-bean tick. 

Japanese beetle— 

and grub in home yards, control, 
U.S.D.A. 36C. 
control, TI.S.D.A. 654. 
control on fruit and shade trees, U.S.D.A. 
366. 

control, test of pads green for, 223. 
derris as repellent and insecticide, 223. 
estimating populations of laiwae in the 
field, 366. 

24465—38- 7 


Japanese beetle—Continued. 

importation of natural enemies, TJ.S.D.A. 
654. 

in Middle West, 64. 

larvae, effect of acid load arsenate 
against, 827. 

larvae injury to turf, pievention, 

U. S.D A. 360. 

traps, tests with liquid bait, 511. 
Jasmine galls produced by species of J*7io- 
m op via, 81S. 

Jays, pinon, directions for poisoning, 
U.S.D.A. 35C. 

Jelly— 

imitation, from dried apple pomace, 299. 
making, advantages of Bureau method 

V. jelmeter method, tr.S.D.A. 716. 
Jerusalem-artichokes, respiration and salt 

absorption, time factor in, 109. 

Johiio’s disease in Victoria, 435. 

June beetles, relative toxicity of stomaeb 
poisons to, 222. 

Juniper webworm, control, N.Y.State 650. 
Kainit, efiTect on ffeterodera scMchtii in¬ 
fected soil, 58. 

Kakimia coUnmuie n.sp., description, 363. 
Kalt— 

dried, availability of calcium in, 12D. 
varieties, composition and nutritive 
value, 83. 

yields, effect of winten soil conserving 
crops, IT.R.T).A. 324. 

Kansas College, notes, 576, 805. 

Kansas Station, notes, 576, 734, 895. 

Kansas Station, recent publications, 284. 
Kentucky Station, notes, 142, 576. 

Kentucky Station, report, 141. 

Kentucky University, notes, 576. 

Keratin, wool— 

acid degradation, 139. 
alkaline degradation, 140. 
degradation by steam, 140. 

Ketosis— 

in cows and ewi^, physiological aspects, 
250. 

pathogenesis, 603. 

Kidney worms of swine, 510, 852. 

Kidneys, white Hi)OtleU, in calvi^s, 525, 851. 
Klamath weed, control, Calif. 780. 

Labor —see also Agricultural labor. 

and drouglit rofug(*c jiiigratlun to Cali¬ 
fornia, 865. 

migratory, in California, 864. 
reciuirements on (lurficld County farms, 
Okla. 652. « 

Lahyrinthulat parasite of Zosteru marina^ 54. 
Lachnoatema smithi, notes, G5S. 

Lactation— 

dietary factor L for, nature, 137. 
dietary requirements for, second lacta¬ 
tion factor in yeast, 138. 

In guinea pigs, effect of hypophyscctomy 
and replacement therapy, 466. 
physiology of, Mo. 616. 
records, partial, relative genetic worth. 
175. 
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Lactic add— 

bacteria, diagnostic cultare, use of spe- 
dal litmus milk media for, 93. 
cultures, phenomena of inactivation, 386, 
in butter, determination, [N.T.]Cornell 
841. 

metabolism in tissues from polynourillc 
chicks, 840. 

LaotolaoiTlm acfdopIHlus — 
in dental caries, 572. 
milk, treatment for dysentery in calves, 
851. 

Lacidbadllua lulgaricus — 

freshly isolated cultures, characteris¬ 
tics, 527. 

thermophilic and anaerobic nature, 385. 

Lactoflavine— 

a necessary growth-promoting dietary 
factor, 137. 

and Titamin Bo, differentiation of anti- 
blacktongue factor, 421. 
differentiation of P-P factor from, 424. 
flnorometric estimation, 295. 
possible contaminant of vitamin-free 
diets, 742. 

Tjaclose— 

determination in milk, 295. 
equilibrium rotation, effect of other sub¬ 
stances, 298. 

synthesis hy slices of active mammary 
gland in vitro, 843. 

Ladybeetle— 

Chinese, introduction into dtrus groves, 
665. 

convergent, bionomics, 223. 
convergent, predatory enemy of flower 
thrips, S.C. 217. 

Ladybeetles, bionomics, 223. 

Ladybird beetles, anatomical and systematic 
study of genus AnaUa, 665. 

Laelapa muUlapin^sva of British muskrat, 
652. 

Lamb, qimlity, factors affecting, TJ.S.D.A. 687, 

Lambs*—* 

cost of production, Ey. 81. 
defldency disease in Western Australia, 
250. 

early, production and feeding, Md. 672. 

fat, production. Mo. 668. 

fattening, beef byproducts for, Mont. 


Lambs—Continued. 

stiff disease, relation to feeding and 
management, [N.T.]Cornell 835. 
swayback disease with affinities to 
Schlldcr’s encephalitis, 849. 
temporary pasture crops for, [N.Y.]Oor- 
nell 835. 

thrift of, afterbirth as index, Mo. 613. 
loxicity of nicotine sulfate lor, 104. 

Laminltis in sheep, Tex. 533. 

Lamps— 

of different types, effect on plant growth, 
606. 

types, intensity of bliie-violet rays from, 
765. 

Land—ace also Farm land. 

abandoned, regrassing, Mont. 618. 
agricultural, management and use, 
U.S.D.A. 402. 

classification, differential system, Mo. 
705. 

forest, see Forest. 

grading for purposes of appraisal, 400. 
grant colleges^ see Agricultural col¬ 
leges. 

management, conflicting interests, har¬ 
monizing, U.SDA. 354. 
rented by Agricultural Adjustment Ad¬ 
ministration, use, Ark. 700. 
State-owned, applications to redeem, do¬ 
nate, and purchase, Ark. 705. 
systems and policies In Nebraska, 552. 
tenure groups, economic status in Ala¬ 
bama, 407. 

tenure, past and present, in Hawaii, 
259. 

use and dassification, [N.Y.JComell 
863. 

use and farm development, studies, 
N('v. 260. 

use, best, migration required for, 407. 
use in Chenango County, rN.Y.lt'oniell 
552. 

use in New Hampshire, 708. 
use in Nova Scotia, 407. 

I use policy for western Canada, 408. 

' users, nonconforming, of zoned coun- 

I ties in Wisconsin, relocation, 260. 
Laphugma frugiperda^ sec Armyworm, full. 

I ford— 

keeping quality, tT.S.l>.A. 067. 


fattening, mineral and protein supiflc- 
ments, Cdo. 516. 

fattening, rations and feeding methods, 
[N.Y.3 Cornell 835. 
fattening, roughage for, Mich. 668. 
fecal parasite egg counts, 395. 
feeder, yield and cost of production, 
Mich. 708. 
feeding, Calif. 834. 
feeding in southern Alberta, 673. 
first-cross and second-cross, relative 
merits, W.Va. 835. 
losses of, Colo. 538. 

Bomney, britch-poU fiber-type array gra¬ 
dient in, 519. 


production, increasing, poHslblUiy of 
through cross breeding, 775. 

V. other fats for doop-fat frying of po¬ 
tato chips, 418. 

Larks, homed, protecting crops from dam¬ 
age by, U.S.D.A. 356. 

Larkspur blights, Tex. 488. 

Laryngotraclieitls— 

infectious, definition, 390. 
infectious, Immunological studies, 106. 
summary, 542. 

virus, American and Australian, iden¬ 
tity, TT.S.D.A. 688. 

Z/oaiodema serrioorno, see Cigarette beetle. 
Laspegresia cargana, see Hickory cdiuck- 
worm. 
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Latania scale on avocados, fumigation con¬ 
trol, 659. 

Latrodectm — 

geometricua in southern Florida, 80. 
mactanSj biology, toxicology, and pa¬ 
thology, 220. 

Laundry materials and methods, chemistry 
of, manual, 284. 

Lava soils, basaltic, Calif. 752. 

Lawns— 

eradication of bindweed in, 787. 
management. Conn. [New Ilaven] 733, 
Laws and resolutions enacted by 74th Con¬ 
gress of interest 1o Bureau of Agricul¬ 
tural Economics, tr.S.D.A. 410. 

Load— 

action at a distance, relation to pH 
culture substrate, 604, 
ai senate— 

acid, insecticidal action on Japa¬ 
nese beetle in different types of 
soil, 827. 

removal from sprayed fruit, com¬ 
parative efficiency of washing 
equipment, 859. 

spray accumulations, effect on or¬ 
chard soils, 450. 

spray treatments, relative efficiency 
on codling moth, 820. 
substitutes, 64, 73; Mo. 655, 056. 
determination, dithizone methods, 150 
determination, mlcroiiicthod for, Mich. 
570. 

effect on plant growth, 459. 

Leaf-— 

abscission, effect of auxin, 17. 
injections for chlorosis, 789. 
mines of Insects in Spain, 832. 
movements, effect of artificially applied 
growtli substances, 769. 
movements of Mimoatt relation 

to intensity and wave length of radi¬ 
ation, 167. 

temperature, adjustment to incident en¬ 
ergy, 167. 

tcmpcratur<^s, effects of altering on va¬ 
por pressure gradients, 460. 
weevil, oblong, notes, 64. 

Lt'afhoppers—see aitto apccktl hoais. 
of Ohio, 218. 

Leather, studios, U.6.D.A. 579. 

Loaves— 

different iiarts, differences in cold re¬ 
sistance, 607. 

translocation from, effect of tempera¬ 
ture, 607- 

water content and acidity toward end 
of vegetative period, 461, 
wcttable with difficulty, spraying tests 
with copper fungicides, 807. 

Lecanfaim fletoheri, control, N.Y.State 656. 
Lecithin in yoUc and developing chick em¬ 
bryo, 839. 

Zreefmoasto biooZor, notes, 218. 

Legume-^ 

bacteria, need of Improved strains, 
N.Y.Stale 894. 


Legume—Continued. 

hays for wintering native calves, Mo. 

668 . 

inoculants, inspection methods, 330. 
root nodules, excretion of amino acids 
from, 315. 

Legumes—see alao Green manure and Al¬ 
falfa, Clover, etc. 

adaptation studies, Hawaii 780. 
and corn, intcrplantlng. Ark. 617. 
cross-inoculation, [N.Y.l Cornell 781. 
drilling fine limestone for, Mo. 11. 
inoculation—see alao Nodule bacteria, 
studies, Tex. 469. 

percentage of nitrogen in and effect on 
nitrogen economy of soil, 14. 
root-hair growth, stimulation by sterile 
secretions of nodule bacteria, 602. 
soluble carbohydrates in, relation to 
silage production, [N.Y.]Cornell 781. 
tropical, root nodule bacteria of, 770. 
variety tests, Tex. 468. 
winter, for hay, rates of seeding, Ga. 
824. 

Lola dinUdlafa, introduction into citrus 
groves, 665. 

Lemon—• 

fiowers, chemical composition, 799. 
fruits, apparent growth rate as index of 
moisture supply of tree, 709. 

Lemons 

irrigation, Calif. 700; II.S.DA. 025. 
pooling operations of Santa Paula Citrus 
Fruit Association, Calif. 557. 
size, effoct of decreasing soil moisture 
supply, 709. 

Lepidoptcra of Pyxences, catalog, 831. 
Lepldopterous larvae, food plants, 656. 
LcpidoaapJiea— 

"beohU, see Purple scale. 
ulmi, see Oystershell scale. 

Xteptinotaraa decemUneata, see Potato beetle, 
Colorado. 

Leptohyraa rliododcndri, biology, 362. 
Leptocoria trivittatua control by sulfonatcd 
higher alcohol spray, 501. 

Leptospirosis of dogs, 243. 

LeptothHpa malt, notes, S.C. 217. 

Lcpturinl of Oregon, annotated list, 828. 
LcEfpcdeza-*- 

annual, cutting and fertilizer tests, 
Tenn. 20. 

fortUizer experiments, Ey. 20. 
hay from different varieties and local¬ 
ities, composition, Ey. 29. 

Korean, hay, composition, digestibility, 
and milk-producing value, Va. 388. 
new early, adaptation, tT.S.D.A. 617. 
variety tests, Ey. 29; Tenn. 29; Tex. 
468. 

haapedeea aericeor^ 

and No. 1 Korean hay, feeding valnet Ev* 
81. 

culture experiments, Tenn. 29. 
hay, composition, dlgestibUilj, and milk- 
produdng value, Ta. 383. 
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Lespedesa scricea —Continnefl. 

seed treatments and seeding on 'winter 
grasses, Tenn. 20. 

Talne for different purposes. U.SDA. 
617. 

Lettuce— 

bacterial slimy rot and fiingas diseases, 
Ariz. 46. 

beds under irrigation, morement of salts 
in. 628. 

boron requirements, 761. 

Botrytis rot, control. [N.Y.l Cornell 804. 
breeding, Haxraii TOO; ITS.D.A. 625 
disease caused by Sclet'otinia spp., Ariz 
202 . 

fertilizers for, Ariz. 38. 
beaded and nonbeading forms, relative 
value as mineral sources. U S D A. 715. 
improvement. [N.T.] Cornell 7 91; 

TJ S.D A. 617. 

loopers, notes, n.SD.A. 654. 
red-leg disease, antagonism in fungi as 
control measure, 492. 
seed, germination in laboratory and in 
field, 787. 

spotted wilt disease, transmission by 
thrips, 641. 

tipburn-resistaut, development, Colo. 
476. 

yellows and other -^irus diseases, [NY.] 
Cornell 804. 

Leucocytozoa of fowls, 398. 

Xteueocytosoon henaaae from ruffed grouse, 
500. 

JDeucopfera spp., parasites of, 508. 

Leucosis— 

fowl, transmissibility, 542. 
of fowls. Mo. 6S9. 

of fowls, blood pH and filtrability of 
agent, 107. 

Leukemia— 

in mice, genetic and extrinsic factors 
in inheritance, 776. 

of fowls, culture in vitro of causative 
agent, 251. 

Levulose and arabinose, studies, U.S.D.A 
579. 

Library service In rural communities, avail¬ 
ability, use, and needs. Mo. 713. 

Idee fiom marmots, plague infection in, 652. 

lice, injurious to elms, Colo. 218. 

Light— see also Sunlight. 

effect on growth, flowering, rooting, and 
budding of plants, 765. 
effect on ovulation in fowls, 379. 
effect on xeactability of plants to growth 
substance, 313. 

effect on unweighted and tin weighted 
silk, 891. 

in woods, intensity and color, measure¬ 
ment, 606. 

monochromatic, reactions of plants to, 
166. 

quartz mercury arc, description, 811. 
traps for AEdatic beetle, recent develop¬ 
ments in, 664. 


Tight—Continued. 

traps for Asiatic garden beetle, construc¬ 
tion and use, U.S.D.A. 601. 
traps for control of insects, N.T.State 
216. 

traps, notes, Calif. 824. 
traps, role in control of mushroom 
springtail, 67. 

variation, effect on white pine seedlings, 
802. 

Lignin— 

decomposition by micro-organisms, 163. 
in Douglas fir, 746. 

preparation, behavior toward bromina- 
tion treatment, 452. 
quantitative estimation, 153. 
studies, U.S.DA. 579. 

Lilies, virus diseases, 194. 

LiZtiim— 

henryi, development of embryo sac, 18. 
spp., development of male gainetes, 611. 

Lily bulb thrips, life history, 506. 

Lily diseases, [N.Y.]Cornell 804. 

Lima beans, see Beans, lima. 

Lime— see also Calcium and Liming. 

effect on availability of potash, Del. 589. 
for field and forage crops, W.Va. 762. 
bigb-calcium and dolomitic hydrated, 
comparison for sprays, Mich. 189. 
products, inspection, Mass. 762. 
spray, effect on foliage of citrus, Ariz. 
46. 

use. Ark. 617. 

value in two-year rotation on Sand 
Mountain, Ala. 310. 

Limes, new disease, causes and prevention, 
817. 

Limestone, dolomitic, as filler, W.Va. 762. 

Lime-snUur— 

and copper sulfate for JBwoa^cus infec¬ 
tion of peach trees, comparison, 647. 
and iron sulfate mixture as spray, 640. 
for apple scab, evaluation of different 
applications, N.Y.State 636. 
home-made liquid, manufacture, Ohio 40. 

Liming— 

materials, calcium and magnesium oxide 
contents, N.Y.State 4. 
soils, calcium carbonate equilibration 
method, 164. 

soils, effect on sorption and distribution 
of phosphorus in aqueous and soil col¬ 
loidal systems, 309. 

LimneOr^ 

tenera evphratioaj host of Schistosoma 
turhestanXmint 692. 

frurusatvLJa in southwestern Norway, 658. 

Limothrips cerealium on cotton, S.C. 217. 

Linguaiula serrata in Australia, 99. 

Linkage— 

group in pigeon, three-fhetor autosomal, 
19. 

ill com, virescent seedling with japonica, 
19. 

maps, revised, of chromosomes 5 and 9 
in com, 19. 



1937] 


INDEX OF SUBJECTS 


979 


Linkage—Continned. 

of pink-eye and albiniun in deer mice, 
318. 

relations in beets, 19. 
relations of crest, dominant white, and 
frizzling in fowls, 318. 
studies in rats, 818. 
studies with wavy mice, 776. 

Linseed- 

meal V. soybean oil meal for daiiy cattle, 
843. 

oil, competition with other drying oils, 
CaUf. 262. 

LiothHps — 

oleae, biological study, 218. 
sp., on cotton, S.C. 217. 
vaneedkei, life history, 606. 

Liquids, precision pycnometer for, 746. 

Liatroderea oUiquua, aee Vegetable weeviL 

lAatrophorua vaUdua of British mu^rat, 652. 

Litchi— 

introduction into Hawaii, Hawaii 790. 
selective breeding and propagation, Ha¬ 
waii 790. 

Liver— 

copper determination in, 295. 
fatty, action of choline in prevention 
and cure, 571. 

fatty, cholesterol, effect of caseinogen, 
571. 

fatty, dietary production, relation to 
protein, 128. 

fatty, dietary production, effect of cys¬ 
tine, 571. 

fatty, prevention with caseinogen, 572. 
fatty, production, role of various fats 
in, 572. 

fluke control, 537. 

fluke in sheep, effect of continuous ad¬ 
ministration of carbon tetrachloride, 
538. 

fluke of cattle, control, Hawaii 820. 
fluke snail, ecological investigations, 653. 
of infants and fetuses, copper in, 130. 
parenchyma, Leuchtstoff X in paraplas- 
mic fat globules, nature, 276. 
preparations, iron and copper contents, 
421. 

vitamin A variations in, 276. 

Livers, hard yellow, in sheep and cattle, Tex. 
533. 

Livestock— aee alao Animals, Mammals, Cat¬ 
tle, Sheep, etc, 

adjustments in State, recommendations 
for, Mich. 708. 

auctions, farmers’ attitudes toward, 263, 
Ohio 259. 

breeding, status and needs of future, 
U.S.DA. 23. 

breeding, unusual possibilities in, 
U.S.D.A. 23. 

deficiency disorders resulting from emer¬ 
gency rations, 375. 

diseases, aee Animal diseases and ape- 
eiflo diseases, 
losses, studies, Ariz. 97. 


Livestock—Continued. 

marketing, changes in, 408. 
marketing methods in Denmark, Great 
Britain, and Canada, Iowa 870. 
numbers, prices, and profits in Montana, 
Mont. 708. 

poisoning, aee Plants, poisonous, mid 
apecific planta. 

price situation of Dayton, Ohio, analy¬ 
sis, 263. 

problems, economic aspects, Mont. 70S. 
production and cropping systems, inter- 
r^ations on Iowa farms, 551. 
range, cooperative marketing, 556. 
research, Mont. 733. 
statistical trends, Del 707. 
structures, electrical ventilation systems 
for, Mich. 705. 

Living, standards of, aee Standards. 
LiaopJiaga diatraeae — 
notes, 658. 

parasites of sugarcane borer, rearing 
and release, 824. 

Lizards— 

food habits in Skull Valley, Utah, 212. 
of United States and Canada, key, 212. 
Troutcreek, insect food of, 214. 
Locoweed poisoning, Tex. 533. 

Locust— 

bark, proteins in, U.S.D.A. 570. 
black, seedling wilt, 353. 
conference held at Pretoria, proceedings, 
505. 

desert, annual cycle, migrations and 
periodicity in Persia, 216. 
desert, life history and habits, 216. 
desert, studies, 658. 
lesser migratory, HI. 827. 
oriental migratory, 505. 
outbreaks in Philippines and sunspot 
cycles, 505. 
toouata migratoria — 

In U. S. S. B., 217. 
manilenaia, oriental migratory, 505. 
mdgratorloidea, development, relation to 
humidity and temperature, 217. 
migratorioidea, locomotor activity in, 
505. 

Locusts, African, development, relation to 
humidity and temperature, 217. 
Loganberries, effect of irrigation, Oreg. 630. 
Lomaohaeta new genus, erection, 369. 
Louisiana Station, notes, 734. 

Louisiana University, notes, 734. 

Louricia ovivora n.g. and n.sp., description, 
80. 

Loxoatege aticHcoMa, aee WCbworm, beet. 
Lubber grasshopper and AuUotta terreatria, 
relation, 665. 

Lubricants, laboratory testing, 112. 

LuoUia — 

larvae, specific taxonomic characters, 

221 . 

aertcata, effect of environment, 664. 
aerioata larvae^ therapeutic action, 246. 
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Lumber— Bee also Timber cndJ Wood. 

construction, recent developments ap¬ 
plicable to farm building, 253. 
injury by Hadrobregmua carinatus, 357. 
selective breeding and propagation, Ha- 
waU 790. 

Lungs, calf, nutritive value of protein in, 
371. 

Lungworms— 

control with oil extract of pyrethrum, 
W.Va. 849. 

in white-tailed deer. 398. 
of swine, control, IT.SJ).A. 104. 

Lupine— 

basal disease and root rot, 491. 
disease, virus, 55. 
meal, digestibility by hens, 230. 
meal, suitability for chicken rearing, 230. 
Lyctus powder-post beetles, food relations, 
368. 

Lyqus praiensis, see Tarnished plant bug. 
Z 4 fgH 8 voseeJeri, studies, 828. 

Lymphangitis in cattle, Immunization, Nev. 
243. 

Lymphomatosis, studies, 854. 

Lysimeter experiments, tank records, [N.Y ] 
Cornell 753. 

Lysine, bovine maintenance requirement for, 
236. 

Lysozyme 

action, mechanism, 744. 
purification and properties, 581. 
Macadamla nuts— 

giant, from Queensland, Australia, Ha¬ 
waii. Sugar Planters* 632. 
grading, curing, and cracking, Hawaii 
790. 

improvement by selection and top-work¬ 
ing, Hawaii 790. 

introduction into Hawaii, Hawaii 790. 
propagation, Hawaii 700. 

Machinery, see Agricultural machinery. 
Machines, massive foundation under, theory 
of vibration, 401. 

Maciocentrus ancgUverus, notes, N.T.State 
656. 

ITacronoctua onu^taj see Iris borer. 
2£acrop8is trimaculataj incubation period of 
virus of peach yellows in, 70. 
Macrorespirometer, description, 18. 
Macrosiphum — 

ambrosiiiej vector of bean-mosaic virus, 
344, 659. 

Itreviscriptum n.sp., description, 363. 
JHacrosporium sarcinaeforme on tomatoes, 
temperature studies, U.S.DA.. 59. 
Maerotermes ffilvnst biological study, 638. 
Maggot therapy— 

progress in United States and CBOiada, 
246. 

rapid method of removing necrotic tis¬ 
sues, 247. 

value of urea in, 690. 
work with allantoin, 690. 

Magidcada scptendeoinij see Cicada, periodi¬ 
cal. 


Magnesia in fertilizers, effect on tobacco, 
Conn. [New Haven] 186. 

Magnesium— 

carbonate as supplement to whole milk 
calf ration, 526. 

in blood and in plant tissue, microde¬ 
termination, 372. 

low blood, in dairy calves, effect, 526. 
metabolism ana significant disturbances, 
274. 

needs of preschool children, 883. 
of white rats, variations in, 274. 
oxide as supplement to whole milk calf 
ration, 326. 

phosphorus, and vitamin D in ration, 
relation, Mich. 679. 

use in fertilizers for cotton, 6a. 323. 
Magpies, control, XJ.S.D.A. 356. 

Malachite green, eventual application in 
phytotherapy, 50. 

Malacosoma — 

americanaj pee Tent caterpillar, eastern. 
disstria, see Tent caterpillar, forest. 
Malaria— see also Mosquitoes and Anopheles, 
possihillly of outbreaks in New Jersey, 
N.J. 510. 

Male hormone concentrates, effect on acces¬ 
sory reproductive organs of rodents, 780. 
(Mallein, use, U.SD.A. 688. 

Mallophaga of mammals of South America, 
504. 

Malpighamoeta locustae n.sp., description, 68. 
Malta fever, see TJndulant fever. 

Malting, experimental, design and operating 
of laboratory equipment, 746. 

Malvaceae, chromosome numbers in, 173. 
Mammals—seo also Animals and specifio 
kinds. 

and life zones of Oregon, U.S.D.A. 357. 
multiparous, birth weight and litter 
size, relation, 25. 
reproductive processes, 210. 

Mammary ^and— 

development and function, effect of hy- 
pophysectomy, 175. 

dev^opment and lactation, physiology 
of, [N.Y.lCom^ 778. 
dev^opment in hypophyseclomized rats, 
320. 

of hypophysectomlzed guinea pig, effect 
of estrogenic hormones, 320 . 
site of synthesis of fat in, 526. 
slices, synthesis of lactose by, 843. 
Mammltis, see Mastitis. 

Manganese— 

deficiency affecting beans, Fla. 344. 
deficiency, relation to marsh spot in 
peas, 202. 

in New Jersey soils, 761. 
relation to plant growth, 460, 761; 
[N.Y.lComeU 764. 

Mango 

flowers and fruits, scale insects on, 71. 
fly, autecology, 833. 
insect pests in Ceylon, 358. 
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Mangoes— 

composition and nutritive value, 717. 
variety tests and propagation, Hawaii 
790. 

Manure— 

artificial, production on the farm. Mo. 
309. 

conservation by superphosphate, Vt. 158. 
natural fauna used in preparation o£ 
mushroom beds, 825. 
value and conservation, N.T.State 762. 
Maples and oaks, relative feeding power tor 
soil phosphorus, 802. 

Maps, climatic, of North America, 444. 
UarasmiuB rotula, notes, 636. 

Mare serum— 

pregnancy, studies. Mo. 613. 
two gonadotropic substances in, 779. 
Mares— 

brood, type suitable for mule production 
in South, 6a. 370. 

pregnant, gonad-stimulating hormone in 
blood and oestrin in urine, 779. 
Margarine— see also Oleomargarine. 

effect on fecal output of Ca in rats, 563 
Marigold petal spot, Tez. 488. 

Market— 

gardening, see Truck crops, 
reports. U.S.D.A. 124, 414, 557, 870. 
Marketing— see also special products. 

agricultural research projects in North¬ 
eastern States, N.H. 556. 
of Australian and New Zealand primary 
products, treatise, 870. 
regulation by State authority, 556. 
Markets— 

fruit and vegetable, increase in volume 
in LouisvUle, Ky. 117. 
public, situation in south-central New 
York, [N.T.lCornell 868. 

Marmots, plague infection in fieas and lice 
taken from, 652. 

Marriage rate, trend in rural North Carolina, 
876. 

Martens— 

at Fur Animal Experiment Station, 
n.S.D.A. 500. 

raising in captivity, TT.S.D.A. 356. 
Massachusetts College, notes, 576. 
Massecuites, shipment, control of boiling, 329. 
Mastitis- 

based on segregation of infected animals, 
control program, 850. 
chlorine in milk as indication, 386. 
effect on milk yield of cows, 386. 
latent and clinical, detection, 847. 
milk, seauence of bacterial and chemical 
dianges in, 93. 

of ewes due to Bacteriim mastitidis, 
250. 

onset, sequence of change in udder and 
properties of mUk, XT.S.D.A. 528. 
staphylococci associated with, 93. 
streptococci causing, detection of shed- 
ders, 249. 

streptococci in bulk milk, 386. 


Mastitis—Continued. 

streptococci in milk, detection, U S.D A 
391. 

streptococcic, in cattle, 850; Mich. 089; 

r.S.DA.. 088. 
studies, 103. 

sub-clinical, source of organisms asso¬ 
ciated with, N Y State 692. 

May beetles, damage caused by in British 
Isles. 367. 

Mealworm, yellow, rate of growth and size, 
relation to temperature and humidity, 36S. 
Mealybug— 

citrus, and ants on grapefruit of Pales¬ 
tine, 215. 

citrus, control, 829 

grape, vector of stem bli^t of Texas 
bluebell, Tex. 62. 
pineapple, control, US.D.A. 654. 

Meat— see also Beef, Lamb, Pork, etc. 
and meat food products, U.S.D.A. 716. 
canned, processing, Tex. 561. 
canned, quality, effect of time and tem¬ 
perature of processing, U.8.D.A. 716. 
canning, in borne, U.S.D.A. 419, 716. 
consumption in rural Tennessee, Tenn. 
413. 

fresh beef and carabao, differentiation 
by hemagglutination, 672. 
purchase and sale by Tennessee farm 
families, Tenn. 713. 
quality, U S D.A. 607. 
tenderness, effect of oven temperature, 
Tex. 126, 561. 

tenderness, new subjective method of 
testing, 126. 

work of Food Investigation Board of 
Great Britain, 877. 

Medicine, modem, physiology in, treatise, 
243. 

Mediterranean fever, see Undulant fever. 
Megamyela langstoni n.sp., description, 513. 
Melampsora Uni, resistance of flax to, 55. 
MeUmconium sp. on tomatoes, temperature 
studies, T7.S.D.A. 59. 

Melanocallis oaryaefoliae, see Pecan aphid, 
black. 

Mclanoplus — 

differentialis, see Grasshopper, differen¬ 
tial. 

femvr-rubrum, see Grasshopper, red- 
legged. 

mewicanus atlanis, notes, HI 827. 
mexicanus, parasite of, 68. 
spp., role in cotton wilt transmission, 
809. 

MeVtnospora destruens sporulation, effect of 
certain fongi, 173. 

UeliJotus alba and If. Officinalis, differentiat¬ 
ing on seed Characteristics, 787. 

Uelissus latiferreamts, notes, 656. 
MelolontJia spp., notes, 824. 

Melon aphid, transmisi^on of hean mosaic 
virus by, 659. 

Melonfly, control, T7.S.D.A. 654. 

Melons, insects affecting, Ind. 503; Mo. 655. 
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Melting point apparatus, electrically heated, 
746. 

Mendel, L. B., tribute to, Conn. [New Haven] 
733. 

Menhaden fish meal, steam dried and flame 
dried, feeding value, 680. 

Mercury vapor, toxicity to germinating to¬ 
bacco seeds, 604. 

Merulivs lachrymanSj protecting wood 
against, 650. 

Metabolism— 

basal, of goats, N.H. 520. 
basal, of male Chinese in Manchuria, 
420. 

basal, of older women, Ohio 419. 
basal, relation to adolescent growth, 720. 
basal, relation to dietary intake, 720. 
diseases of, 573. 

experiments with beef heifers, 671. 
nitrogenous, of men in Manchuria, 420. 
relation to body weight, Mo. 668. 
Metastrongj/lua spp., ingestion of inflamma¬ 
tory exudate by, 395. 

Metaxenia— 

and interspecific pollinations in Phoe¬ 
nix, 800. 

in apples. 793; N.Y.State 629. 
Meteorological— 

factors, effects on plant species, 12. 
forecasts, 334-year cycle for, 443. 
observations, Ariz. 141; Mass. 588; 
Mont. 733; N.Y.State 733; U.S.D.A. 
156, 301, 588. 

Meteorology—see also Climate, Rainfall, 
Temperature, Weather, etc, 
agricultural, in India, 588. 
agricultural, work of National Meteoro¬ 
logical Institute of Poland, 6. 
manual, revision, 300. 
papers on, tr.S.D.A. 156, 301, 588. 
Meteorus spp., notes, 79. 

Mice— see also Rodents. 

association of color and size in, 776. 
inbred, harelip character in, 464. 
interaction of host and normal tissue 
transplants, 19. 
mosaic coat color, 318. 
multiple lethal genes in, 776. 
size inheritance in, 463, 464. 
strains and susceptibility to tumors, 19. 
wavy, linkage studies with, 776. 
Michigan Station quarterly bulletin index, 
volumes 1-18, 894. 

Michigan Station, report, 733. 
Microdraeofir^ 

geUcMaej notes, 508. 
hyslopi^ notes, 508. 
pygmaeus, notes, 369. 
tachppteri, notes, 78. 

Mierooerotermes los-^anosensis, biological 
study, 658. 

JUieroeoecus spp. in foremilk and in rennet 
extract, 242. 

Microfilaria In a dnck, 398. 

Microfilariae of fowls, 898. 

SHcroIepidoptera of California, 662. 


Micromelia of chick embryos and newly 
hatched chicks, 839. 

Micro-organisms— see also Bacteria and Or¬ 
ganisms. 

behavior in presence of dyes, 50. 
important in dairy products, classifica¬ 
tion, Iowa 685. 

irradiation with monochromatic light, 
50. 

loss from soils, effect of fertilizers, 
[N.Y.lComell 752. 

nitrif^g, number and variety, 697. 
pentosan decomposition by, 598. 
soil, antagonistic action, 598. 
Mict'oplectron fut^cipennis, physical ecology, 
80. 

Microtermes pallidas, relation to tea in Ma¬ 
laya, 638. 

Migration— 

internal, registration system as source 
of data, 713. 

principles applied to American migrants 
to Shanghai, 713. 

Mildew— see aUo host plants. 

susceptibility and resistance of apple va¬ 
rieties, causes, 60. 

Milk- 

abnormal relationship of fat to solids- 
not-fat in, 527. 

activatability with ultraviolet light, 
527. 

agar plate count, effect of temperature 
of incubation, 684. 

anaerobic, tedmlc for obtaining, 384. 
analysis, optimum temperature of incu¬ 
bation, effect of media, 684. 
and dairy products, inspection and cer¬ 
tification, 241. 

and milk products, treatise, 843. 
aseptically drawn, ftom Baughs disease 
positive and negative cows, 525, 849. 
bacteria in, physiological varieties, 
Ariz. 89. 

bacterial content, standard plate counts, 
experimental errors in, 92 
bacterial control, laboratory methods, 
treatise, 683. 

bacterial count and sediment of machine 
drawn milk and strippings, Vt. 235. 
bacterial count, modified medium and 
incubation temperatures affecting, Yt. 
235. 

bacterial counts, attainable standards 
for raw and pasteurized milk, 684. 
bacterial counts, relation to temperature 
and media, 385, 527. 
bacterial flora of foremilk, 242. 
bacteriological analysis, composition of 
media for, 683. 
bacteriological grading, 845. 
bottled concentrated whole, keeping 
quality, flavor, and consumer reactions 
to, 531. 

bottles, vacuum seal for, adaptability, 
527. 

canning on the farm, Ariz. 89. 
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Milk—Continued. 

cevitamic acid in, 727. 
cblorine in, as indication of mastitis, 
386. 

citric acid determination in, 527. 
coagnlation with rennet, factors affect¬ 
ing, 91. 

colon organisms in, detection, evaluation 
of media, 681. 

colon organisms in, heat resistance, 527. 
constituents, precursors in cows’ blood, 
530. 

consumption in Burlington, Vt. 233. 
consumption in cities of United States. 

survey, n.S.D.A. 660. 
cooler, farm electric, with pneumatic 
agitation, 405. 

cooling equipment, [N.Y.l Cornell 837, 
cooling, vacuum method, [N.Y.] Cornell 
841. 

curd tension, U.S.D.A. 528. 
curd tension, effect of adsorption mem¬ 
brane around fat globules, 00. 
effect of pH on destruction of micro¬ 
organisms by heat, 92. 
effect of sunlight, 844. 
evaporated, and iron for nutritional 
anemia, 130. 

evaporated, prices, retail and wholesale. 
[N.y.lCorneU 863. 

feed flavors in, elimination, Calif. 841. 
feeding to chicks, 231. 
fishy fiavor in, precursor, 236. 
fiavor, causes, N.Y.State 242. 
fiavor, effect of tankage feeding, 90. 
grading at factory, methylene blue re¬ 
duction test V. fermentation test, 92. 
homogenized, marketing problems re¬ 
lated to, 384. 

homogenized, saxiitary aspects, 52S. 
houses, construction and equipment, 
[N.Y.lComeU 857. 

human, vitamin C in and variation with 
diet, 887. 

in ration of laying hens, effect, 377. 
inspection in United States, 527. 
iodine in, 374. 

keeping quality, methylene blue reduc¬ 
tion test for, 531. 

lactose and glucose determination in, 
295. 

market, Los Angeles, supplementary re¬ 
port, Calif. 263. 

market of San Diego, price factors in, 
Calif. 412. 

market, quality control, 683. 
marketing associations, cooperative. 
Ohio 413. 

marketing legislation in Canada, 408. 
mastitic, methylene blue reduction test 
of, Vt. 235. 

mastitis, bacterial and chemical chaugei> 
in, significance, 527. 
mastitlB, sequence of bacterial and 
chemical changes in, 93. 
methylene blue reduction test, effect of 
mastitis infection, Mich. 679. 


Milk—Continued. 

off flavors in, causes, 384. 
oxidized flavor in, cause, Calif. 841; 
W.Va. 842. 

oxidized flavor in, effect of method of 
sterilizing equipment, 527, 683. 
oxidized flavor in, relation to ascorbic 
acid, [N.Y.lCorncU 841. 
oxidized flavor, relation to oxidation- 
reduction potential, 527. 
pasteurization, low-temperature, bacteri¬ 
ology, 387. 

pasteurization, studies, 387. 
pasteurized, detecting recontamination, 
91. 

pasteurized, phos£diatase test for, 91. 
phospholipids in, nature and distribu¬ 
tion in milk products, 683. 
physical properties and nutritive value, 
seasonal variations in. 90. 
powder diet, calcium, phosphorus, and 
nitrogen retention of rats on, 126. 
powdered, by toluol distillation method, 
determination of moisture in, 295. 
powders, storage, special paper bags for, 
U.S.DJL 529. 

preservation by gas pressure, N.Y.State 
845. 

preservation over long periods, partial 
dehydration and low temperature 
storage for, U.S.D.A. 629. 
prices, retail, maintaining at artificial 
levels, effects, 551. 

prices, retail, wholesale, and farm, vari- 
ahUity, [N.Y.]Cornell 863. 
prices, spread between farm and retail, 
[N.Y.lComell 863. 
production— 

and blood groups in cattle, con- 
tiugent relations, 773. 
breeding for, U.S.DA. 528. 
cost in Wales, 863. 
effect of live weight and age of cow, 
383. 

energetic efficiency and effect of 
live weight. Mo. 679. 
high, factors in, Calif. 841. 
inheritance, 773. 

nutritive value of proteins from sev¬ 
eral sources, 382. 

on sole roughage rations, U.S.D.A. 
528. 

relation to incomplete nfllking, 
U.S.D.A. 239. 
summer dedine in, 528. 
sweetpotatoes v. silage for, 526. 
variations in under Philippine con¬ 
ditions, 883. 

vitamin A requirements, Tex. 529. 
with high quality roughages as sole 
ration, economy, Mont. 679. 
properties, effect of heat, Mich. 679. 
proteolytic bacteria in, IN,Y.lCoruell 
841. 

rancid and oxidized flavors in, relation 
to feeding. 845. 
rancidity in, development, 527. 
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Milk—^Continued. 

raw and sterilized, effect on growth and 
reproduction in rats, 717. 
reduction of methylene blue in, factors 
affecting, 885. 

samples, composite and fresh, differences. 
844. 

sampling methods for premium pay¬ 
ments to grade A dairymen, N.Y.State 
91. 

secretion and composition, effect of en¬ 
vironmental temperature, 240. I 

secretion, effect of thyroidn treatment 
of cows, 531. I 

secretion, factors affecting, 240. 
skimmed, see Skim milk. 

South African, freezing point, 241. 
specific gravity, calculation of solids 
from, factors In, 844. 
specific heat of fat globules in, [N.Y.] 
Cornell 841. 

streptococcus-infected, home pasteuriza¬ 
tion, Mich. 242. 

sugar products, studies, TJ.S.D.A. 579. 
sulfbydryl compounds in, 384. 
supplies, abnormal municipal, control, 
N.Y.State 682. 

supply and utilization in Pennsylvania, 
Pa. 121. 

titratable acidity, effect of com gluten 
feeding, 90. 

treatment previous to separation, 527; 
Vt. 235. 

variable oxygen absorption as factor in 
methylene blue reduction test, Vt. 235. 
vitamin A in, 241, 526. 
vitamin C in, 527. 

vitamin C in, effect of breed character¬ 
istics and stage of lactation, 384. 
vitamin C stability in, factors affecting, 
241, 

vitamin D in, effect of cacao sh^l feed¬ 
ing, 681. 

vitamin D irradiated and yeast-fed, pro¬ 
phylactic value, 429. 
vitamin D potency, effect of roughage, 
526. 

yield and composition, effect of injec¬ 
tions of sterile solutions into udder. 
Mo. 679. 

yield and composition, effect of silage, 
237. 

yield, effect of mastitis and abortion, 
386. 

yield, effect of milking machines, 90. 
yield, effect of short-time gestations, 
Mo. 679. 

yield from separate quarters of the ud¬ 
ders, r.S.D.A. 528. 

yield, relation to progress of lactation, 
89. 

Milking- 

capatilty, inheritance, survey of litera¬ 
ture, 773. 

machine, rate of, 240. 
machine v. hand, 240. 
machines, effect on ukilk yield, 90. 


Milkvetch, timber— 

Intoxication by, Colo. 632. 
selective habitat, 533. 

Mill, new buhr type for grinding feeding 
stuffs, 861. 

Millipedes injury to potato tubers, [N.Y.] 
Cornell 820. 

Millet- 

downy mildew, notes, 809. 
Helminthosporlum setariae on, X7.S.D.A. 
634. 

Indian, types at Government Research 
Farm, Cawnpore, 472. 

Italian, yellow anthers in, inheritance, 
20 . 

pearl, chlorophyll deficiencies in, 609. 
pearl, development of tillers on, 472. 
Milo root rot, studies, U.S.D.A. 684. 

Mimosa pudica, leaf movements, r^ation to 
intensity and wa\e length of radiation, 
167. 

Mineral— 

composition of rats, 129. 
deficiencies and nutritional diseases of 
animals, Colo. 582. 

losses in vegetables with different meth¬ 
ods of cooking, 17.S.D.A. 716. 
metabolism in calves, 843. 
metabolism, studies in, 371, 373. 
requirements for commercial chicken 
and turkey feeds, Tex. 517. 
salts, chemotropic stimulation of roots 
by, 768. 

substances, elimination by plant roots, 
315. 

Minerals— 

for colts, [N.Y. ] Cornell 835. 
in hay of Manitoba, 227. 
in nutrition, 881. 

necessary in commercial dairy feeds, 
Tex. 529. 

Minks— 

at Fur Animal Experiment Station, 
U.S.D.A. 500. 

automatic drinking fountain for, 
U.S.DA. 356. 

food habits in New York, 211. 
rations for, [N.Y.] Cornell 820. 
weaned, feeding, n.S.D.A. 356. 

Minnesota Station, notes, 142, 734. 

Minnesota University, notes, 142, 734. 

Mint, insects affecting, Ind. 503. 

Missouri Station, notes, 285, 734. 

Missouri Station, report, 733. 

Mite, white mold, on tomato, Ohio 227. 
Mites— 

control on mushrooms, 825. 
moulting, 656. 

predators and pray, interaction between, 
213. 

Mohair— 

fineness, r^ation to age of animals, Tex. 
516. 

of Texas, grades and shrinkages, Tex. 
516, 
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Molasses— 

and alfalfa supplements to grain ra¬ 
tions for calves, Mo. 668. 
and grass silage, digestibility, Vt. 235. 
as supplement to drought corn fodder. 
Mo. 668. 

blackstrap, as livestock feed, La. 837. 
fermentation, butyric acid production 
from, P.B.C 0 I. 4. 

in ration of pregnant sows, Mo. 668. 
pineapple bran, and cane bagasse mix¬ 
tures, feeding value, Hawaii, 841. 
pineapple bran, bagasse, and soybean oil 
meal mixture, feeding value, Hawaii 
835. 

silage, vitamin A in, 526. 
sugarcane, keeping qualities, 329. 
use in improving roughage consumption, 
Hawaii 841. 

use in poultry ration, Hawaii 833. 

Mold control in grapes during transit and 
storage, 352. 

Mold fermentation products from corn sugar, 
U.S.D.A. 579. 

Mole crickets, notes, TT.S.D.A. 634. 

Uolmeus patem in English stoats and 
weasels, 252. 

Moniezia expansa, notes, 395. 

Uonilia spp., cultivation, molasses agar as 
medium, 173. 

MoniUfornm moniliformis in house rats, 213. 
Moniliopsis aderhol^ and Bhizoctonia solani, 
relation, 491. 

MonocJiaetia sp*, relation to fruit rot, 4SG 
Montana Station, report, 733. 

MordeUistena pustulata, notes, 65. 

Mortgage adjustment in New Zealand, 407. 
Mosaic disease, see specific host plants. 
Moscow Laboratory of Climate, notes, 143. 
Mosquito— 

larva, nutritional requirements, 365. 
oil, thiodiphenolamine, a new ingredient. 
504. 

Mosquitoes —see also Anopheles and Malaria, 
amount of blood engorged by, 063. 
anoph^line species and subspecies of 
Malaya, identification, 663. 
control, and waterfowl, TJ.S.D.A. 055. 
control, effects on wildlife, tr.S.DJL. 500. 
control, papers on, 832. 
control with mineral oils, 76. 
diseases, elimination. Conn. [New Haven] 
733. 

in southeastern Arkansas, 76. 
notes, X7.SJ[>.A. 654. 

of Puerto Bico, relation to human wel¬ 
fare, P.B. 221. 
of Utah, 214. 

oviposition in, effect of light and dark¬ 
ness, 365. 
studies, Dd. 655. 

toxicity of certain azo compounds to, 64. 
Moths and catbirds, 357. 

Motor fuel and vehicle receipts. State dis¬ 
position, U.S.D.A. 700. 


Muck— 

crops, insect pests, Ind. 503. 
soils, components, N.Y.State 4. 
soils, studies. U.S.D.A. 589. 

Mulberry— 

diseases, virus, in Kwangtung Province, 
195. 

false mildew, 647. 

Mulei^— 

breeding. U.S.B.A. 24. 
molasses as feed for, La. 837. 

Mundulea bark, insecticidal properties, 360. 
Muriate of potash, effect on Eeterodera 
schacktii infected soil, 58. 

Musca domestica^ see Housefly. 

Muscular dystrophy- 

and cod-liver oil in calves, 526. 
creatine-creatinine excretion and creatine 
content of muscle in, 882. 
dietary factors in, 882. 

Mushroom— 

beds, new “weed** fungus in. 187. 
edible, description, N.Y.State 39. 
pests, notes, n.S.D.A. 654. 

I Mushrooms— 

cultivated, insect and allied pests, 825. 
culture, Mich. 476; U.S.D.A. 634. 
culture, formation of composts for, 
U.S.D.A. 596. 

Musk ox in Alaska, U.S.D.A. 500. 
Muskmelons— 

breeding, N.Y.State 626; U.S.D.A. 626. 
disease-resistant, development, Calif. 
790. 

fertilizer requirements, Ark. 331. 
irrigation, 332. 

keeping quality, effect of waxing, Ariz. 
38. 

Muskrats— 

parasites in British Isles, 652. 
raising, U.S.D.A. 356. 

Mustard seed, germination, 787. 

Mutation— 

new, in mice, gray-lethal, 776. 
new satin, of rabbits, 776. 
rate, increased, temperature as factor 
in, 19. 

Mutillidae, new genera and new species, 
369. 

Eyoohacterimn tuberculosis — 

aviumj recoverability from experimen¬ 
tally infected guinea pigs, 101. 
effect of hot hypochlorites of low alka¬ 
linity, 102. 

I in oily excipients, subcutaneous inocu¬ 
lation experiments with calves, 849. 

I Mycorrhiza, significance, 462. 

Mycoxrhizas of healthy and mosaic potato 
plants, 56. 

MycosphaereUa — 

araehnoidea n.sp., description, 647. 
fragariae, notes, U.S.DJL. 803. 
sentina, susceptibility of pear varieties 
to, 61. 

tuUpiferae n.comb., notes, 637. 

MyoUa n.sp., notes, 652. 

Myriangium spp. on citrus, 648. 
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Mystrosporium adustum on Iris rectiulata, 
control, 352. 

Jlysocallis ulmifolH, notes, Colo. 218. 

Myzus persicacj see Peach aphid, green. 

Nails, holding power, 254. 

Naphthalene— 

chlorinated, as ovicide for codling moth 
and oriental fmit moth, 363. 
effect on Eeterodera sehachtii infected 
soil, 58. 

effect on rice germination, 622. 

Napier grass— 

cutting tests, Hawaii 780. 
digestibility, HawaU 835. 
y. Sudan grass, value, Hawaii 841. 
NareiK»sus— 

bnlb scale mite as pest, 513. 
bulbs, forcing, relation to storage tem¬ 
perature, [N.Y.]Corndl 800. 
bulbs, presoaking before treatment with 
hot Water and fungicides, effects, 
353. 

diseases, [N.Y.] Comen 804. 

Naringin in plant tissue, colorimetric de¬ 
termination, 153. 

Nasturtiums, doubleness in, inheritance, 19. 
Nasturtiums, genetic studies, 19. 
Kasutitermes luzonicus, biological study, 658. 
National— 

forests, wildlife management in, 
n.S.D.A. 354. 

income, our knowledge of, 551. 

Naval stores— 

production, conservation methods, 
tI.S.D.A. 632. 
technology, TJ.SJ1.A. 579. 

Nebraska Station, notes, 142, 286, 576, 734. 
Nebraska University, notes, 576, 734. 
Necrology, notes, 735. 

Eectria canker of hardwoods, [N.Y.] Cornell 
804. 

Needle-tying moth, studies, 660. 

Negroes— 

and whites, rural, living on fringe of 
economic system in Georgia, 876. 
part-time farming hy, Ey. 555. 
Nematode— 

disease of potatoes, 810. 
eggs, infecting large number of chickens 
with, new method, 252. 
infective larvae, second ecdysis, effects 
of some factors, 849. 
parasites of cattle, secondary transmis¬ 
sion to grazing sheep, 250. 

Nematodes— see also Boot knot nematodes, 
affecting rhubarb in Yorkshire, 644. 
affecting tomatoes in Great Britain, 814. 
attacking plants and insects, U.S.D.A. 
634. 

bud and leaf, strawberry strains, 647. 
bursate, of horses and sheep, bionomiGS 
and control, 392. 
fbeding haMts, 854. 
in sheep in Iceland, control, 394. 
natural enemies, stimnlated activity of, 
820. 


Nematodes—Continued. 

plant-parasitic, biological aspects of 
problems, 354. 
potato, host plants, 57. 
resistance of bean.s to injury from, Tenn. 
46. 

BtyXopage leiohypha n.8p. preying on, 
650. 

Nematodirus — 

filicoTlis, notes, 394. 
infection of calves, 250. 
spathiger, notes, 895. 

Nemeritis canescens, effect of ecological fac¬ 
tors, 219. 

Neoplasms, spontaneous, production in hy¬ 
brid fishes, 19. 

Nephritis, chronic, in cattle and sheep, Tez. 
533. 

Kepiuroioma ferruginea attacking newly set 
strawberry plants, 357. 

Nerve disorders arising from defective nutri¬ 
tion, 673. 

Nervous system, lesions, in vitamin defi¬ 
ciency, 884. 

Neuritis in pregnancy, treatment with vita¬ 
min Bi, 724. 

Neurospora races in agar cultures, hacterium- 
like armorphons patches, 608. 

Nevada Station, notes, 142, 432, 895. 
Nevada Station, report, 2^. 

New England, hUl country, social and eco¬ 
nomic history, 1790-1030, 872. 

New Hampshire University, notes, 286. 

New Mexico College, notes, 286. 

New Mexico Station, notes, 286. 

New York— 

Cornell Station, notes, 286, 576, 895. 
Cornell Station, report, 894. 
financial survey, U.S.D.A. 547. 

State Station, notes, 286, 896. 

State Station, report, 733. 

Newcastle disease and fowl pest, 897. 
Eicotiana — 

color and size in species, relation be¬ 
tween factors affecting, 19. 
species, resistance to blue mold, 643. 
tdbacum hybrids, genes affecting re¬ 
sponse to tobacco mosaic virus, 813. 
ialHEcum, monosomic and derivative 
types, cytological studies, 609. 

Nicotine— 

and soap, toxicity to gladiolus tbrlps 
and onion thrips, 69. 
bibUography, U.S.D.A. 501, 655. 
insecticidal use, U.S.DA. 655. 
new carriers and diluents for, Ey. 65. 
sulfkte for lambs, toxicity, 104. 
thiocyanate as insecticide, Ey. 65. 
toxic action on bean aphid, 360. 
wider uses for, 858. 

Nielson, J., of New Jersey, death of, editorial, 
577. 

Nii^t blindness, Chinese remedies for, chem¬ 
ical examination, 277. 

Eippostrongylus tnutis in house tats, 213. 
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Nitrate nitrogen of soil, determinations after 
applications of calcium cyanamlde and so- 
dium nitrate under apple trees, 795. 

Nitrates— 

accumulation and base exchange capac¬ 
ity of Dickinson fine sandy loam, ef¬ 
fect of organic matter, 756. 
accumulation in soils, nitrogen as fae* 
tor, 163. 

in soil, excessive, control, Colo. 446. 
in water-logged soils, transformation, 
163. 

reduction by individual strains of free- 
living bacteria, 598. 

reduction to nitrites by expressed juice 
of higher green plants, 14. 

Nitrification, chemical, in soil, 597. 

Nitrite formation in soil exposed to ultra¬ 
violet light, 596. 

Nitrogen— 

accumulation in soil. Mo. 589. 
assixnilation by plants, role of potas¬ 
sium and phosphorus in, 603. 
balance in soil under different cropping 
systems, [N.T.] Cornell 752. 
determination in plant tissues, adapta¬ 
tion of micro-^eldahl method, 152. 
determination, E;jeldahl, copper selenite 
as catalyst in, 749. 
determination, E^eldahl, source of loss 
of ammonia, 748. 

endogenous, rdation to basal energy 
during growth. Mo. 668. 
endogenous, relation to body weight. 
Mo. 668. 

excretion in urine of horses at rest, 
effect of consumption and elimination 
of water, 838. 

fertilizer investigations, U.S.D.A. 589. 
in Iowa sou types, Iowa 8. 
in soil, effect of cropping practices, Ey. 
7. 

in soil, effect of rotation and manure, 
Utah 758. 

in soil with legume and nonlegnme 
crops. Mass. 305. 

metabolism of preschool children, 273. 
nonhumns organic, in soil, nitrifiability, 
Nev. 157. 

retention on soybean-egg powders and 
milk powders when fed to rats, 127. 
single sources, fertilizer experiments 
with, ConmLNew Haven] 185. 
sources for Arizona soils, Ariz. 6. 
translocation in plants, 603. 
utilization during reproductive cycle, 
131. 

Nitrogenous fertilizers— 
comparison, Tex. 446. 
for apples, comparison, Mo. 625. 
for timot^ hay, comparison, [N.T.] 
Cornell 781. 

nitrate nitrogen and soil acidity pro¬ 
duction by, Conn. [New Haven] 185. 

Noctuidae of Pennsylvania, manual. Pa. 831. 
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Nodule bacteria —see also Legumes, inocula¬ 
tion. 

in Cajanus iadieus^ new micro-organism 
associated with, 372. 

Indian, physiology, 172. 
nitrogen-fixing ability, [N.T. ] Cornell 

758. 

of alfalfa, abnormal structnre, effect of 
nitrate supply to host, 770. 
of legumes, research on, 461. 
of tropical legumes, 770. 
secretions, stimulation ol! root-hair 

growth In legnmes, 602. 

Nodules of different varieties, 14. 
Xomadacris septcmfasciata, development, re¬ 
lation to humidity and temperature, 217. 
Nomenclature proposals at International 
Botanical Congress, Amsterdam. 1935,163. 
Nornicotines, toxic action on bean aphid, 
360. 

North Dakota College, notes, 286. 

North Dakota Station, notes, 286, 735. 
Xotoootyius QuinqueserUtlis of British musk¬ 
rat, 652. 

Nursery stock— 

I dormant, handling, N.Y.State 620. 

' inspection and shipment, law and regu¬ 
lations concerning. Conn. [New Ha¬ 
ven] 733. 

protective coatings for, Mich. 625. 
tiansportation in United States and 
Canada, regulations concerning, <Junn. 
[New Haven] 733. 

Nut diseases in Pacific States, U.S.D..4. 803. 
Nut weevils in Arkansas, 78. 

I Nutrient media, sec Culture media. 
Nutrition —see also Diet. 

and deficiency diseases, symposium, 573. 
and foods, work of Bureau of Home 
Economics, U.S.D.A. 715. 
and national health, 880. 
animal, see Animal nutrition, 
courses in land-grant colleges, 715. 
defective relation to changes in gastro¬ 
intestinal tract, 573. 
human, iron in, 722. 
in health and disease, 881. 
minerals in, 881. 
of children, Mich. 721. 
plant, see Plant nutrition, 
studies, 573. 

Nuts— 

ethylene treatment, 744. 
superior native varieties, propagation, 
[N.Y.]Coraell 791. 

vitamins A, B, and G in, n.S.D.A. 716. 
NyetaUs — 

asteropJiora and 27. parasitica in culture, 
developmental stages, 13. 
parasitica and N. asteropTiora in culture, 
developmental stages, 13. 

Nygmia phaeorrhoea, see Brown-tail moth. 
Oak— 

anthracnose, notes, Mich. 635. 
diestnut, volume table for Hudson higbr 
land region, 802. 
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Oak—Contixmed. 

forests of Pennsylvania and sprout 
groups, 634. 

live, disease yi^ding Trdbutia erytliro- 
sporUj Tex. 488. 

root-fungus-resistant stocks, Calif. 790. 
Oaks~ 

and maples, relative feeding power for 
soil phogphorus, 802. 
pin, dilorosis of, 498. 
pin, growth experiments, [NY.] Cornell 
44. 

thinning in second growth stands, Ga. 
337. 

Oat— 

coleoptile, growth hormone in base, 17. 
covered smut, physiologic races, 199. 
covered smut, studies, X7.S.D.A 634. 
crown rust, mass infection, causes, 198. 
crown rust, reaction of Victoria variety 
to, 199. 

hay poisoning, 693; Colo. 533. 
loose smut, effect on seed hulling, 199. 
mill feed as hay eubstitute for dairy 
cows, value, 526. 

pastures for fattening pigs, Tex. 517. 
products, industrial utilization, 178. 
rust, control, Tex. 487. 
mst resistant hybrid selections, 20. 
seedlings, growth and phototropic re¬ 
sponse, 601. 

smut, control, Qa. 330, 343. 
smut, laboratory detection, 343. 
smut resistance, breeding for, Mo. 618. 
smut resistant hybrid selections, 20. 
smut resistant Markton variety, effect 
of latent infection, 489. 
smuts, studies, 342, 488. 

Oats— 

acreages, yields, and total production, 
IT.S,D.A 712, 

and vetch mixtures for hay, tests, Calif. 
780. 

as grain for hens, feeding experiments, 

breeding, Colo. 468; [N.T.]Comell 780; 

Tenn. 29; Tex. 468; U.S.D.A. 617. 
breeding for disease resistance. Ga. 323 
culture experiments. Ark. 617; IJ.S.DA. 
617. 

fall growth, analyses, E^. 29. 
fhtuoid. origin, hybridization theory, 20. 
fertilizer experiments, Tex. 469. 
for hay, tests, Mont. 618. 
improvement. tr.S.D.A. 617. 
in North Dakota, N.Dak. 326. 
light growth response and auxin curva¬ 
tures of, 166. 

losses from diseases in 1935, U.S.D.A. 
339. 

produetion-consnmption balance, Mich. 
709. 

production in Colorado. Colo. 32. 
sprouted, effect on reproduction of dairy 
cattie, 526. 

superior germ plasm in, n.SJ).A. 26. 


Oats—Continued. 

varieties, clipping tests, Ariz. 29. 
varieties of Nova Scotia, analysis, 624. 
variety-date-of-planting test, Ariz. 29. 
variety tests, Ariz. 29; Ark. 617; Mo. 
618; Mont 618; N.Dak. 326;'Tenn. 
29; Tex. 468. 

vernalization experiments, 27. 
vitamin D in, 888. 

winter hardiness experiments. Ark. 617. 
yields after legumes interplanted in corn, 
Ark. 617. 

yields, effects of summer soil-conserving 
crops on, U.S.D.A 823. 

Oberly Memorial Prize, notes, 432. 

Oebalus pugnaa, notes, IT.S.D.A. 654. 
Oesophagostomum venulosum, notes, 394. 
Oestrin— 

action on the vagina during lactation, 
321. 

ante-natal administration to female rat, 
effect, 322. 

concentration in urine throughout preg¬ 
nancy in mare, 779. 

effect on ovaries of immature rats, 321. 
injections, effect on accessory reproduc¬ 
tive organs of male ground squiiTel, 
618. 

injections, effect on balance between pre- 
hypopbyseal gonadotropic hormones of 
male rat, 321. 

injections, effect on pituitaries of im¬ 
mature female rats, 321. 
injections in rats, effects, 614. 

Oestriol, sterilization In rabbits by, 616. 
Oestria avia, see Botfly, sheep. 

Oestrogenic nature of materials in manure, 
action on plant growth, 601. 

Oestrone— 

( effect on galactln of male rat pituitaries, 
466. 

sterilization in rabbits by, 616. 

Oestrous reaction, participation of ovarian 
factors other than oestrin in, 777. 

Oestrus— 

experimental constant, and notion of 
antigonadotropic hormones, 466. 
experimental induction in normal and 
ovariectomized guinea pigs, 616. 
in cattle, periodicity and duration, 837. 
induction in senile mare, Mo. 613. 

Office of Experiment Stations report, 1936, 
editorial, 289. 

Ogmocoria reinigeri n^sp., description, 828. 

1 Oil- 

burners for home heating, U.S.D.A. 550. 
crops, new, 178. 

emulsiflers and spreaders, studies, 67. 
i meal, sea Linseed meal. 

sprays, physiological effects on fruit 
■ trees, 40. 

sprays, tank-mix, improvements in, 
Calif. 824. 

Oils —ace also Fats and apaoifio oils. 
and oil emulsions, U.S.D.A. 655. 
application by atomization and relation 
of viscosity to drop size, 504. 
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Oils—Continued. 

drying, competition between linseed and 
others, Calif. 262. 
drying, btudies, IT.S.D.A. 579. 
mineral, as mosquito larvicides, 76. 
tropical, sterols of, Hawaii 740. 
vegetable, keeping quality, n.S.l).A. 607. 
Oleomargarine, see also Margarine, 
situation, 407. 

Olethreutes abietana, control, N.Y.State 656. 
OUve— 

knot or tuberculosis, Calif. 803. 
liothrips, biological study, 218. 
oil, tea-seed oil in, detection, 439. 

Olives, processing, Calif. 740. 

Onion— 

flavor, occurrence in meat, Ga. 370. 
maggot, [N.Y.] Cornell 820. 
mildew, control, [N.Y.] Cornell 804. 
thrips, fungus infesting, 67. 
tbrips, notes, 69; [N.Y.]Cornell 820; 

S.C. 217; Tex. 502; U.S.D.A. 654. 
thrips, toxicity of nicotine and soap to, 
69. 

thrips, vectors of spotted wilt of sweet 
pea, Calif. 649. 

Onions— 

curing and storage, Colo. 476. 
effect of manganese and copper, 761. 
insects affecting, Ind. 503. 

Spanish type, breeding, Colo. 476. 
strains, Colo. 476. 

temperature requirements, Mont. 632. 
thrips-resistant, development, Calif. 790. 
yield and cost of production, Mich. 708. 
Ooenourtus datocerac n.sp., description, 80. 
Ophiobolus graminis — 

development, growth factor affecting, 
341. 

nitrogen utilization by, 809. 

Opihi, nutritive value and mineral and vita¬ 
min content, Hawaii 877. 

Opuntia polffacantha, root sprout method of 
reproduction, 788. 

Orange- 

beverages, dairy, vitamin C in, 527. 
flowers, chemical composition, 799. 
fruit scab fungus, perfect stage, 498. 
Juice and orange products, vitamin C in, 
Conn. [New Haven] 272. 

Juice, preservation, 298. 
mottle-leaf, speciflc effects of zinc on 
leaves and twigs, 352. 
sweet, fruit scab, TJ.S,D.A. 634. 
tortrix, biology, 660. 

Oranges— 

Chinese varieties, vitamin C in, 278. 
effect of carbon dioxide treatment on 
storage and transit diseases, 17.S.DA. 
51. 

granulation, 337. 
hardier kinds, breeding, Tex. 476. 
irrigation requirements, Calif. 790. 
navel, water rot, relation to pest control 
treatment, 498. 
storage, Tex. 476. 


Oranges—Continued. 

vitamin C potency, effect of storage, 278. 
Washington Navel, pruning, 482. 
Washington Navel, use of water hj, 
Ariz. 482. 

yields, effect of interplanting summer 
soil-conserving crops, U.S.D.A. 323. 
Orchard— 

bloweis for frost protection, 861. 
cover crops, N.Y.State 629. 
grass, time for seeding, Vt. 178. 
insects, trends in, 826. 
pests, control, 826. 

soils and sites, good, characteristics, 
Mich. 625. 

Orchards— see also Fruits, Apples, Peaches, 
eto. 

management, N.Y.State 629. 
soil moisture studies, 792. 
spraying, stationary equipment for, Ohio 
40. 

Orchestia platensis. Intermediate host for 
Eymenolepis e^igua, 822. 

Orchids and ordiid seed, studies, [N.Y. ] Cor¬ 
nell 764. 

Oregon College, notes, 288. 

Oregon Station, notes, 286. 

Organic matter— 

decomposing, base exchange capacity, 
808. 

decomposition, rdation to soil fertility 
in arid and semiarid regions, 756. 
in soil and organic carbon, simultaneous 
determination, 582. 

in soils, decomposition, COg evolved by, 
apparatus for measurement, 450. 
in soils, relation to cultural systems, 
788. 

Organisms— see also Bacteria and Micro-or¬ 
ganisms. 

respiratory intensity, relation to water 
content and colloidal state of proto¬ 
plasm, 606. 

Organo-phosphates as potential fertilizers, 
178. 

Oriua ifisidiosus, predatory enemy of flower 
thrips, S.C. 217. 

I Ornamental plants, shrubs, and trees, see 
Plants, Shrubs, and Trees. 

OmitJiodoroe 

Jiermsij vector of relapsing fever, 370; 
Calif. 849. 

turioata, starvation record of five years 
I survival, 514. 

Ornithology, economic, correlation of labo¬ 
ratory and field methods, IT.S.D«a. 356. 
Ortalid fly, notes, U.S.D.A. 654. 

Ostertoffia — 

drcumcincta —> 

in lambs in southwest Britain, 251. 
in sheep on irrigated pastures, sea¬ 
sonal incidence, Calif. 848. 
notes* 394, 395. 

spp., infestation of grazing sheep, effect 
of salting of pasture* 251. 
OHorrhynchus sPp. on strawhesdes, fliist 
instar larvae, 511. 
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Ova— 

mammalian, comparative tebavior in 
vivo and in vitro, 320. 
rabbit, changes in size before and after 
fertilization, 25. 

rabbit, fertilized and unfertilized, de¬ 
velopment in vitro, 24. 
rabbit, hybrid fertilization in vitro, 24. 
Ovarian— 

cyst in parrakeet, 857. 
reactions of cows to gonadotropic hor¬ 
mone preparations, 173. 
transplants, effect on seminal vesicle and 
prostate gland, 615. 

Ovaries— 

immatnro rabbit, reactions to gonado¬ 
tropic extracts, 321. 

immature rat, effect of pregnancy urine 
extract and oestrin, 321. 
of birds, follicular epithelium, chromo- 
somic dements, 613. 
of hypophysectomized immature rats, 
follicular apparatus and effects of 
hypophyseal gonadotropic hormones. 
615. 

OvifolUn administration to hens for sex con¬ 
trol in chicks, 617. 

Orulariopsis gossypii on cotton in Peru, 642. 
Ovulation— 

in ewes. Mo. 613. 
in hens, effect of light, 370. 

Ovum age and course of gestation in guinea 
pig, 465. 

Owl, eastern screech, Plasmodium oti from, 
established in canaries, 653. 

Owl, short-eared, winter food. 211. 

Owls, virus disease of, 108. 

Ox serum, protein changes induced by hyper- 
immunization against rinderpest virus, 
391. 

Oxidation reduction potentials in biological 
fluids, convenient resistance for determin¬ 
ation, 151. 

OsBjfspirura mansoni, intermediate hosts, Ha¬ 
waii 820. 

Oystershell scale, control, N.Y.State 656. 
Oystershell v. mussel sh^ for laying hens, 
88 . 

Paint, effectiveness as protective coatings for 
wood. 256; X:.S.D.A. 254. 

Paints, low cost, and surface treatments. 
Mich. 699. 

Palm-kernel oil meal, effect on percentage 
of fat in milk, [N.Y.]Comdl 841, 
Pangenesis, hypothesis as explained by Dar¬ 
win. 175. 

PantagatJms new genus, erection, Tex. 77. 
Papaya— 

diseases, virus, in Rwangtung Province, 
195. 

fixation of flower type in, Hawaii 790. 
improved strains, selection, Hawaii 790. 
nutritive value and vitamin content, 
Hawaii 877 . 

Paper, book and record, deterioration, 
U.S.D.A. 586. 


Paracarbaminophenylarsonic acid, action on 
intestinal trichomonads of rats, 392. 
Paracasein, solubility, effect of salts, 686. 
Paraffin embedding, electrically heated needle 
for, 764. 

Paralysis— 

fowl. Incidence according to family, 675 
fowl, outbreaks and transmission, 8^9. 
fowl, studies, 243, 854; Mo. 689. 
fowl, transmission, 107. 
in chicks, differentiation, 675, 697. 
in crosses of large breeds of dogs, 775. 
infectious bulbar— 

size of virus, estimating by ultra- 
filtration analysis, 534. 
transmission experiments by bite of 
an Infected animal, 247. 
Paramecium — 

and Didinium, interaction between, 213. 
and yeast cells, interaction between, 213. 
Parasites— 

abomasal. in lambs of southwest Brit¬ 
ain, 251. 

animal, control, treatise, 244. 
animal, studies, Ey. 97. 
animal, survival under tropical condi¬ 
tions, effects of natural factors. P.B. 
848. 

avian, control with anthelmintics, Ark. 
696. 

Diprion, introduction Into Canada, 667. 
insect and cryptogamic, of plants, con¬ 
trol, S03. 

internal and external, treatment for, 
U.S.D.A. 689. 

introduced into Barbados for insect con¬ 
trol, 657. 

of animals, U.S.D.A. 689. 
of animals, hosts, habitat, geographical 
occurrence, etc., 212. 
of chickens, intermediate hosts, Ha- 
waU 820. 

seed-home, detection and identification, 
339. 

Parasitology— 

compendium, 848. 

human, treatise, revised edition, 213. 
ParatetranycTi m — 

otfri, see Eecl mite, citrus. 
ptlosus, see Bed mite, European. 
Paratheresia cHaripaJpiSj notes, 658. 
Paralrioffa cookerelli, morphology, 214, 
Paratuberculosis, see Johne's disease. 
Paratyphoid— 

bacUli, studies, Ey. 97. 
enzootic, infection in rat colony. 100. 
Paris green— 

and homolognes as insecticides against 
Japanese beetle, 223. 
dustless method of diluting and spread¬ 
ing for malaria control, 220. 
Parrakeet, ovarian cyst in, 857. 

Partridge nests parasitized by iiheasants, 
822. 

Parturition, mechanism, .322. 

Faspalum ergot in Queensland, 643. 
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Pamflora spp., chromosome numbers in, Ha¬ 
waii 790. 

Passion vine diseases, control in Queensland, 

818 . 

Pasteurella — 

avisepiica and P. sulaeptica, comparison, 
853. 

genus and closely related organisms, sys¬ 
tematic study, 99. 

micro-organisms isolated from brain tis¬ 
sue suspension of horse, S32. 
mwiseptica in herd of mice, experi¬ 
mental epidemiology, 244. 

Pasteurization, see Milk . 

Pasture— 

and Hayland Conference, piuceedings, 
781. I 

crops on rice stubble, Tex. 469. | 

grasses, see Grasses, 
plants, growth and composition, effect 
of reseeding and fertilization, Yt 178. 
research in South Africa, 287. 
species and strains, nutritious and pal¬ 
atable, introduction and maintenance, 
178. 

Melds, effect on rainfall, 751. 

Pastures —see also Grasses and Grassland, 
crops and seed mixtures for, Tex. 469. 
east Texas, need of protein supplement 
on, Tex. 516. 

fertilization, chan^ng viewpoint, 781. 
fertilizer tests. Mo. 618. 
for cattle production in rice area of 
southeastern Louisiana, La. 469. 
improvement. Ill. 781; Tex. 460; 
U.S.D.A. 323. 

in South Africa, 469. I 

in winter, composition, effect of man¬ 
agement, 178. 

irrigated, value of manuring, Mont. 618. 
management and fertilization, 781. 
management and improvement. 111. 781; 
Tex. 469. 

management and use, U.S D.A. 402. 
management, effect on sward, 178. 
native and improved, in Gulf Coast 
prairie, Tex. 516. 
of Australia, survey and map, 179. 
permanent and annual, development and 
use, n.S.D,A. 528. 

permanent, in east central Texas, Tex. 
529. 

problems in Northeastern States, 781. 
production, Ey. 81. 
productivity. Mo. 580. 
proper irrigation and grazing, Mont. 618. 
salting, effect on stomadi worms in 
sheep, 251. 

spring growth, effect of temperature and 
available nitrogen, 618. 
studies, W.Va. 781. 
bupplemental, 781. 

24455—38-8 


'avements —see also Concrete and Boads. 
concrete, structural design, TJ.S.D.A. 
253, 402. 

effect of uniformity and nonuniformity 
of foundation soil-types, 401. 

‘ea- 

aphid, control, X.T. State 666. 
aphid, notes, n.S.D.A. 654. 
aphid, spray tests of ground derris with, 
508. 

aphid, transmission of bean mosaic virus 
by, 659. 

Ascochyta blight, Calif. 804. 
leaf miner, agrom^zid, morphology and 
biology, 222. 

losses from diseases in 1935, U.S.D.A. 
339. 

marsh spot, cause, 202. 
mosaic in New York State, n.S.DA. 
193. 

mosaic, relation to other legume mosaic 
viruses, 202. 
root rot, KY. State 636. 
root rot in Tasmania, 203. 
scab in Maine, U.S.D.A. 339. 
seed, fungus associates of, 787; N.Y. 
State 636. 

seed, marsh spot of, relation to soils, 
55. 

seed, treating with red copper oxide- 
graphite, N.Y.State 636. 
wilt, spotted, symptoms and transmis¬ 
sion, 492. 

Peach— 

aphid, green— 

flight, effect of variation in wind 
velocity, 362. 

notes, 58. 

vector of bean mosaic virus, 344, 
659. 

borer, control, N.Y.State 656; U.S.D.A. 
654. 

borer, control, new materials for, 509. 
borer, control with liquid applications, 
76. 

borer, lesser, control, 76, 823. 
Coryneum bligbt, Calif. 803. 
diseases, virus, notes, Micb. 635. 
flower buds, viability, effect of sudden 
temperature drops, W.Va. 790. 
insects, control, factors in, 823. 
little disease, dissemination, Del. 635. 
losses ffom diseases in 1935, n.S.D.A 
339. 

mosaic, a virus disease, Calif. 804. 
mosaic, control, U.S.D.A. 634. 
mosaic, effect of beat treatments, 646. 
mosaic, insect vectors, Cblo. 501. 
mosaic, virus-induced, studies, Colo. 486. 
phony disease, control, U.S.DA. 634. 
phony disease, eradication campaign, 
U.S.D.A. 635. 

scab in Oregon, U.8DA. 193. 
seeds, non-afterripened, germination test, 
N.Y.State 797. 
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Peach—^Continued. 

shoot, relation to fruit hud formation, 
nodal development, 797. 
terminals, seasonal dianges in soluble 
nitrogen and phosphate phosphorus 
content, Ky. 38. 
tree chlorosis, treatment, 61. 
trees, abnormalities from nitrogen fer¬ 
tilizers alone, 797. 

trees, closely planted one-year-old, phos¬ 
phate response -with, 334. 
trees, winter injury, relation to fertiliza¬ 
tion, Ga. 339. 

twig borer larvae in hibernation, in¬ 
secticides used on, 660. 
virus diseases, role of plums in spread, 
208. 

X disease, progress report, 496, 816. 
yellows and other virus diseases, heat 
treatment fbr, 496. 
yellows, dissemination, Del. 635. 
yellow virus, incubation period in its 
insect vector, 70. 

Peaches— 

breeding, N.Y. State 629; Tex. 476; 

TJ.S.D.A. 625. 
canning, costs, Wash. 717. 
culture experiments, Ky. 38. 
development of fruits as affected by de¬ 
struction of embryo, 336. 
effect of carbon dioxide treatment on 
storage and transit diseases, U.S.B.A. 
61. 

effect of nitrogen sources, 335. 

Elberta, nitrogen requirements, Ga. 331. 
fertilizers for. Ark. 625. 

Hale, fertile type in central Geor^. 
797. 

hardiness in, types, 797. 

Infestation by curculio, Ga. 358. 
new varieties, Ga. 335. 
premature dropping, relation to curcu- 
Uo injury, DeL 626. 
pruning, Kj. 38. 

spraying, high-calcium v. dolomitic lime 
hordeaux for, Mich. 189. 
thinning, 797. 
varieties, Tenn. 38. 
varieties and plantings, DeL 707. 
variety tests, Ga. 331. 

Peanut— 

meal as protein supplement for fatten¬ 
ing beef cattle. Ga. 370. 
meal, food value and uses, Ga. 878. 
root rot in Korth Carolina, I7.S.D.A. 
635. 

Peanuts— 

breeding, Tex. 468. 

breeding for disease resistance, Ga. 
323. 

concealed damage due to soil fungi in 
Georgia, D.S.D.A. 803. 
cost of production, KC, 119. 
cytcdQglcal studies, 771. 
variety tests, Tex. 468. 


Peanuts—Continued, 
vitamin B 4 in, 516. 

yields, effect of winter soil-conserving 
crops, U.S.D.A. 324. 

Pear— 

black end, studies, 495; Calif. 803. 
blight resistance, breeding for, Tenn. 
38. 

blight-resistant stocks, Calif. 790. 
blight-resistant varieties, selection, Ga. 

331. 

canker ‘and blossom blast, relation to 
bacterial canker of stone-fruit trees, 
Calif. 646. 

disease due to Stereim purpureum, 646. 
fire blight bacteria penetration into 
flowers, mode. Ark. 195. 
flowers, cross- and self-fertilized, growth 
of pollen tubes, Vt. 173. 
losses from diseases tu 1935, U.S.D.A. 
339. 

midge, relation to fruit set and timing 
of sprays, 510. 

orchard, Bartlett, soil management sys¬ 
tems in, Ohio 796. 
scab, control, n.S.D.A. 634. 
thrips, control, 656; Calif. 824. 
tbrips, control on pears and prunes, 
U.S.D.A. 654. 

Pears— 

Anjou, fertilizer e^riments, 796. 
Bartlett, effect of carbon dioxide treat¬ 
ment on storage and transit diseases, 
U.S.DwA. 51. 

Bartlett, pH of, 495. 
breeding, N.Y.State 629. 
codling moth on, N.Y.State 656. 
culture, danger of frost damage, 301. 
insects affecting, N.Y.State 656. 
pollination, Calif. 790. 
precooling prior to long distance ship¬ 
ments, Calif. 790. 

Pyt-us 'betuJaefoUa as stock for, value, 
N.Y.State 629. 
sterility in, Vt. 478. 
susceptibility to MyeosphaereUa aentina, 
61. 

wax treatments, effect, 796. 

Peas— 

Austrian winter, diseases, Ga. 339. 
Austrian winter, for soil improvement, 
Ala. 28. 

cannery, new varieties, N.Y.State 187. 
fertilizer placement, N.Y.State 625. 
flat, composition and digestibility, 618. 
freezing preservation, 441. 
frozen-pack, micro-organisms in, numbers 
and types, 878. 

green, vitamin G in, Tenn. 125. 
residual effect of previous fertilizers, 
N.Y.State 626. 

stored, determining changes in, Calif. 

332. 

variety tests, Ark. 625. 
vitamin C in, effect of shipping, freez¬ 
ing, and canning, 133. 
winter, breeding, Tenn. 29. 
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Peasant, Czecboslovakian, sodal attitudes to¬ 
ward other occupational groups, 266. 

Peat— 

Alberta, composition, 447. 
and soil mixtures, moisture-holding ca¬ 
pacity, comparison, C.S.D.A. 304. 
components, N.Y.State 4. 
land as conserver of rainfall and water 
supplies, 755. 
lands, lowering, Calif. 857. 
soils, capillary conductivity measure¬ 
ments in, 447. 
soils, drainage, D.S.D.A. 542. 
soils^ nutiitional studies with sugar 
beets on, Calit 780. 
soils, studies, U.S.D.A. 589. 
soils, subsidence in Florida, U.S.DA. 
111 . 

Pecan— 

aphid, black, control, TJ.S.D.A. 654. 
aphid, black, effectiveness of low con¬ 
centrations of nicotine, 363. 
casebearer, control, IT.S.D.A. 654. 
insects, Tex. 502. 

nut casebearer, control, 219; IT.SD.A. 
654. 

rosette, control by zinc applications to 
soil, U.S.DA. 634. 
rosette, notes, Ariz. 46. 
rosette, relation to zinc content of soils, 
209. 

sawfly, new, descdption, 513. 
scab control, sprays for, 352. 
weevil, studies, Ga. 358. 

Pecans- 

effect of pruning and of ammonium 
sulfate, 800. 

growth, tilling, and maturing, Ariz. 38. 
nut filling and maturity, physiology and 
control, Ariz. 190. 

propagation, pruning, and tree thinning, 
U.SJ).A. 626. 
rootstocks for, Tex. 476. 
variety tests, Ariz. 38. 
yields, effect of winter soil-conserving 
crops, T7.S J>AL 324. 

Pecthi— 

and pectic enzymes, studies, E.Y.Stati 
579. 

apple pulp, effect of sulfurous acid, 298. 
cranberry, properties, 298. 
from apple pomace, 298. 
from apple thinnings, extraction meth¬ 
ods, N.Y.State 745. 

FetftinopTuira gossypieUa, see BoUworm, pink. 

Pedcdogy, treatise, 302. 

Pegohylemyia jacdbaeae reared from flowers 
of Senecio, 222. 

Pelargonium, zonal, virus disease, 194. 

Pellagza— 

human, and vitamin complex, rela¬ 
tion to com, 424. 

in Bumania and dietary habits and 
standards of living, 139. 
treatment with factors of vitamin B 
complex, 886. 

PeUagra-like syndrome In chi<^, 839. 
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Pempfieres afflnia, resistance of cotton plants 
to, nature, 666. 

PenidTlitttttr^^ 

chrysogenum, repressive effects on red- 
leg disease of lettuce, 492. 
infection in wheat, 641. 
mgulosum on Aspergillus niger, para¬ 
sitism, 638. 

Pennsylvania College, notes, 735. 896. 
Pennsylvania Station, notes, 735, 896 
Pentatriehomonas sp. associated with black¬ 
head in poultry, 853. 

Pentosans, decomposition by soil and dung 
micro-organisms, 597. 

Peonies, Coniothyrium disease of, U.S.D.A. 
46. 

Pepper diseases, virus, in Kwangtnng Pro^- 
ince. 193. 

Peppers— 

culture and preparation for shipment, 
P.R.C 0 I. 791. 

growth and fruit-setting, [N.T.] Cornell 
333. 

pimiento, fruit wall thickness, relation 
to potash, Ga. 381. 
pimiento, waste, utilization, Ga. 297. 
sweet, new variety, Windsor-A, Conn. 
[New Haven] 733. 

Peppertrees in California, dodder on, 
U.S.D.A. 803. 

Pepsin, crystalline, amino acids in, determi¬ 
nation, 584. 

Peptides and amino acids, studies, 740. 
Perafiahrus scabrUsollis, see Cricket, Coulee. 
Peregrinus maidis, notes, U.S.D.A. 634. 
Peridermiim stroM, see White pine Ulster 
rust 

Pcrilampus genus, revision of and new forms, 
833. 

PeriUa, new oil crop, 178. 

Periplaneta americana, see Cockroach, Amer¬ 
ican. 

Permeability— 

measure, physiological method, 52. 
of soils, effect of paddling, Calif. 752. 
Peromysous leucopus noveboracensis repro¬ 
ductive cycle, effect of light, 320. 
Peronosporg — 

eftusa attacking spinach in tidewater 
Virginia, U.S.DJL 633. 
spp., morphological features, 348. 
tabacina resistance of NiooUana spp. to, 
643. 

trifoliornm on alfalfa in New Mexico, 
TJ.S.D.A. 635- 

Personosporales, Nipponese, studies, 48. 
Perosis— 

cause and prevention, 675, 678. 
in chicks and pheasant^ cause and 
prevention, [N.Y,] Cornell 835. 
in chicks, effect of diet, W.Va. 836. 

Pest control equipment, U.SJD.A. 542. 
PestfOoUa spp., relation to fruit rot, 486. 
Petroleum-creosote mixtures, initial toxicity 
to wood-destroying fungi, factors affecting^ 
859. 

Petroleum sprays for danddions, 37. 
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Petunia mosaic diseases A and B, differenti¬ 
ation, 353. 

Pesieula roJideana n.sp., description, 819. 
Phalonia rutilma, control, N.Y.State 656. 
Phanurua uUyetti, notes, 80. 

Pheasants— 

hand-reared, legal statos, n.S.DAL. 355. 
larger, releasing, TJ.SJDA.. 355. 
research in New York States 821. 
ring-necked, artificial brooding, 355. 
ring-necked, as nesting parasites of 
other game Ifirds, 822. 
ring-necked, food, economic study in 
South Dakota, 651. 
ring-necked, raMng, 211. 

Phenacoccua aceria, life history, 70. 
PMlamua apumariua^ notes, 656. 
PTblegethontiva eggs, predator enemy of, 357. 
Phlyctaena t UnUsola spores, biometrical 
study, 643. 

Phoma — 

luxi, Ifiological study, 806. 
deatructiva on tomatoes, temperature 
studies, TT.S.DA. 59. 
flacida, notes, 647. 

sp., repressive effects on red-leg dis¬ 
ease of lettuce, 492. 
spp., relation to fruit rot, 485. 
Phamopaia-^ 

amffffdalina n.sp., studies, 817. 
sp. producing galls on privet and jas¬ 
mine, 818. 

spp., relation to fruit rot, 485. 

Phormia groentandioa, effect of environ¬ 
ment, 664. 

Phosphatase, serum, of cows, effect of thy¬ 
roxin treatment, 531. 

Phosphate, rock—- 

availability, Ark. 589. 
availaUlity, effect of liming, Ky. 7. 
basiedty, 759. 
residual effect of, Sy. 7. 
retention in topsoil, Ey. 7. 

Phosphates— 

availability, Ga. 309; Ey. 7. 
beneficial effect on citrus, 603. 
composition and ionic exchange, 161. 
deficiencies In California soils, methods 
for diagnosing, 454. 
effect of nitrogen and sulfur in Cali¬ 
fornia soils, 455. 

effect on cation exchange capacity of 
soils, 453. 

eSeclivenesB in a 3-yr. rotation, Sy. 29. 
fertUization of California soils with, 
454. 

inhibition of arsenic injury to plants 
by, 489. 

penetrahllity in soils and availability 
to lOants, Nev. 157. 
soil, availahility for plants from view¬ 
point of colloid chemistry, 454. 
studies, T7.SJDA, 589. 
water-insolubie, available phosphorus 
in, 294. 


Phosphatic— 

slag, effect on Heterodera achachtU in¬ 
fected soil, 58. 

supplements for prevention of aphos- 
phorosis, comparison, 372. 

Phosphoglyceric add, role in dissimilation 
of glucose by propionic acid bacteria, 148. 

Phospholipids of milk, nature and distribu¬ 
tion In milk products, 683. 

Phosphoric acid, soil, determination by 
dtms add method, 584. 

Phosphorus— 

action on nitrogen assimilation by 
plants, 603. 

administration to animals through 
water supply, 373. 

and caldum utilization by dairy cows 
in dicaldum phosphate and trical- 
dum phosphate, 526. 
and sulfur in plants grown on same 
soil, comparison, 770. 
carriers, new, in fertilizer mixtures for 
crops, Tenn. 29. 

defidendes, effect on various types of 
animals, Calif. 834. 

defldency during pregnancy, effect on 
fetus, 888. 

defidency in dtius, 336. 
defldency, relation to tobacco leaf 
spots, 58. 

in blood and in plant tissue, microde¬ 
termination, 372. 

in blood plasma of dairy cattle, 681. 
in feeds, increasing, Mont. 669. 
in Iowa soil types, Iowa 8. 
in leaves of oaks and maides, relative 
feeding power, 802. 
in nutrition, 881. 
in sheep industry, 371, 372. 
in soil, effect of rotation and manure, 
Utah, 758. 

inorganic, in blood of pigs, 229. 
intake, effect on calcium and inorganic 
phosphorus in blood of heifers dur¬ 
ing first gestation and lactation, 681. 
lipoid, in yolk and developing chick 
embryo, 839. 

magnesium, and vitamin D in ration, 
rdatioD, Mich. 679. 
partition of blood of mammals, 372. 
requirements of heifers during gesta¬ 
tion and lactation, W.Va. 841. 
requirements of pigs, Eans, 520. 
retention on soybean-egg powders and 
milk powders when fed to rats, 127. 
solubility, effect of calcium ions and 
reaction, 453. 

Photomicrography— 

of opaque objects, 653. 
practical, treatise, 764. 

Photoperlodism— see also Day length, 
review, 461. 

Photosynthesis— 

and carbonic anhydxase, 315. 
effect of blue-violet rays on, 765. 
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Photosynthesis—Conthmed. ' Fig— 

number of chlorophyll molecules acting; and com industry in Iowa, economic 
as absorbing unit in, 171. effects. 555. 

products, daily variations in, 461. brooders, electric, 862. 

rate, effect of nitrogen supply, 316. Pigeonpea cross, inheritance of morphologi* 
Phyltobius dhlofiffusj notes, 64. cal characters and wilt resistance, 21. 

PhyttocQptes olelvorus, see Citrus rust mite. Pigeonpeas— 

PhyUophaga—^ feeding value, Hawaii 835. 

impUcita, toxicity of stomach poisons to, nutritive value of proteins, 270. 

222. Pigeons— 

lanceolata^ relative toxicity of stomach parasites of, 398. 

poisons to, 222. frillback character in. Inheritance, 777. 


Phylloxera devastatrix on pecan, control, 
U.S.D.A. 654. 

PJiymatotrichun omnwonm — 

on other hosts beside cotton, Ariz. 46. 
studies, Tex. 487. 

PhyeaUs subglahraia, wild host of angular 
leaf spot organism and its Insect trans¬ 
mission, Ky. 46. 

Physaloptera felidia n.sp. in cats, 64. 
Physoderma eeae-maydiSj notes, U.S.D.A. 339. 
Physothrips simplex, notes, 69. 

Phytin in human nutrition, 419. 
Phytodietus Iturgesai, notes, 508. 

Phytolyma lata, notes, 218. 

Phytomonas — 

dissolvens, notes, U.S.D.A. 339. 
fasciana n.sp., description, 353. 
geranH msp., notes, [N.Y.] Cornell 804. 
ladhrymana, notes, 492. 
tniohiganensis, notes, U.S.D.A. 339. 
phyllosines n.sp., notes, [N.Y.l Cornell 
804. 

pruni on (dierry, Mo. 636. 
solanacearum, notes, Ma. 346. 
spp., notes, Calif. 646; [N.Y.]Corn^ 
804. 

wyrvngae, abscission induced by. Ark. 
196. 

tranaVacena unduXosim, cause of black¬ 
ening of wheat, 490. 

Phytomyssa atrUiomia — 

damage to chiysanthemums and cine¬ 
rarias, control, 222. 
morphology and biology, 222. 
PUytomysa chrysanthemi, see Chrysanthe¬ 
mum leaf miner. 

Phytomysa n.sp., description, 366. 
Phytopathology, Danish work and publica¬ 
tions of past half century, 636. 
Fhytophaga destructor, see Hessian fly. 
Phytophthora-^ 

caetonm, effect of auxins from green 
algae, 17. 

disease of tomatoes, 208. 
infeataxs-^ee also Potato blight, late, 
lines, behavior of forms of Bolanum 
demisstm to, 195. 
physiological specialization, 56. 
morphologic and physiologic studies. Mo. 
636. 

nicoManae, zoospores, 638. 
paraaiUca causing seedling wilt of black 
locust, 353. 

root rot of cauliflower, 813. 


immnnogenetic studies of species and 
of species hybrids in, 310. 
maintenance nutrition in, 562. 

Pigments— 

chloroplast, of plants, determination, 
315. 

effect on phototropic response, 166. 
in basic color types of pigeons, 20. 
plant, TJ.S.D.A. 579. 

Figs —see also Sows and Swine, 
bacon, fattening, 229. 
bacon, net energy requirement, 87. 
before and after castration, heat pro¬ 
duction, N.H. 520. 

breeding, feeding, and management 
studies, U.S.D.A. 667. 
breeding problems, Calif. 834. 
daily gains and feed requirements, Tex. 
517. 

embryonic eye development, effect of 
vitamin A-defldent rations, Tex. 517. 
fattening, Hawaii 835; [N.Y.] Cornell 
835. 

fattening on Sudan grass pasture and 
in dry lot. Ark. 667. 
fattening, optimum allowance of skim 
milk for, Mch. 668. 
fattening, steamed v. raw potatoes for, 
376. 

hastening birth with pituitrin, [N.Y.] 
Cornett 777. 

improvement, TJ.S.DAu 667. 
molasses as feed for. Da. 837. 
on grain rations and cottonseed meal, 
calcium requirement, Tex. 517. 
parasites of, Hawaii 820. 
pasture crops for, Mont. 669. 
pasture for, Ey. 81. 
phosphorus requirements, Eans. 520. 
prices and marketing, seasonal aspects, 
Okla. 408. 

raising In Philippines, 376. 
soybeans and soybean oil meal for, 838. 
transportation to market in Com Belt, 
551. 

vitamin requiiements, 376. 
weanling, rations for. Mo. 668. 

Pilchard oil as source of vitamin A for chicks^ 
676. 

Pile driving— 

and test loading records, 401. 
fonnula in proposed Boston building 
code, 401. 
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PUes— 

resistance, dynamic fozmtila for deter¬ 
mining, 401. 

stability, conditions for, 401. 
wood, load test on, 401. 

Pimiento, see Peppers. 

Pine—see also White pine. 

bark beetles, new species of yeast asso¬ 
ciated with, 462. 

beetle, mountain, notes, IT.S.D.A 654. 
beetle, western, notes, n.S.D.A. 654. 
beetle, western, susceptibiilty of ponde- 
rosa pines to, 666. 

blister rust, see White pine blister rust, 
blue stain, morphology and life history 
of fungus causing, 650. 
budding, grafting, and breeding, n.S.D.A. 
632. 

forest soils, humus layer, characteristics 
and analyses, Fla. 432. 
hybrid, production, tJ.S.D.A. 632. 
interplantings in southern New Jersey, 
early surviTal, 192. 
loblolly, nutritional studies, 802. 
longleaf, effect of fire in preparation of 
seedbed, 192. 

longleaf, germination and survival, 193. 
needle scale, notes, Colo. 501; N.Y.State 
656. 

ponderosa, relative susceptibility to bark 
beetles, 666. 

ponderosa, results of thinning in small 
pole stands, 192. 

ponderosa, thinning experiment applied 
to timber stand improvement, 192. 
processionary, notes, 824. 
sawfly, notes, 80. 

Scotch and white, thinning, Vt. 191. 
Scotch, leaf rust in New York, U.S.D.A. 
635. 

seedlings, shortleaf and loblolly, root 
growth, 44. 

shoot moth, European, studies, 661. 
shortleaf and pitch, seedling-sprout 
growth, 193. 

slash, diemistry of, fats, waxes, and 
resins of growing tips, 746. 
sla^, growth records, Tex. 483. 
southern, rate of formation of heart- 
wood in, 45. 

southern shortleaf, comparison of roots 
in three soils, 483. 

spp., root development and water and 
nutrient reqiiirements, Ark. 633. 
Tortrijs paJlorana injury, Mich. 660. 

Pine-tar repellency to wound-infesting blow¬ 
flies, 364. 

Pineal body— 

of ewes, cytological study, Mo. 613. 
of sheep, discovery of small gland in. 
Mow 613. 

Pineapple— 

bran, molasses, and cane bagasse mix¬ 
tures, feeding value, Hawaii 841. 
bran, molasses, hagasse, and soybean oil 
meal mixture, feeding value, Hawaii 
835. 


Plneapple-~Continued. 

bran-molasses ration v. barley-molasses 
for fattening pigs, Hawaii 835. 
Cayenne, frequently mutating gene In, 
175. 

fields, baits for rats in, IT.S.D.A. 500. 
root system affected by root knot nema¬ 
tode, 817. 

Pineapples, tetraploid, origin and nature, 19. 
Piroplasmosis— 

equine, studies, 852. 
immunization, 534. 

Pissodes stroU, see White pine weevil. 

Pistol casebearer, search for more convenient 
treatments, W.Va. 824. 

Piston friction, effect of gas pressure on, 
113. 

Pitnitaries— 

galactin content, 175. 
of laying hens, prolactin content, 
U.S.D.A 612. 

Pituitary —see also Hypophysis, 
anterior— 

cytological changes in ewes during 
oestrous cyde. Mo. 613. 
hormone, effect of Injections into 
fowls, 25. 

of immature female rats, reaction 
to injections of oestrin, 321. 
glands from horses, gonadotropic activ¬ 
ity, 614. 

grafts in mice, function, 321. 
hormones, effect on lactation, 465. 
hormones, effect on reproductive system 
of male rat, 614. 

of male rat, galactin in, effect of estrone, 
466. 

relation to mammoty gland development, 
320. 

Pitnltrin, use for hastening birth and lower¬ 
ing percentage of still-horn pigs, [N.Y.] Cor¬ 
nett 777. 

Plague infection in fleas and lice taken from 
marmots, 652. 

Planning— 

Board, Indiana, report, 872. 

Board, Iowa State, report, 872. 

Board. Maine State, report, 872. 

Board, Virginia State, report, 872. 
Commission, Illinois State, report, 872. 
Conference, Southeastern, proceedings, 
872. 

for city. State, region, and nation, pro¬ 
ceedings of joint conference on, 871. 

Plant- 

acids, sequence and dimatic distribution, 
607, 

breeding, exploring unusual possibilities 
in, U.SJDA. 26. 
cell wall structure, 461, 764. 
cell walls, composition, 604. 
cells —see also Cells. 

isolated, attempts at in vitro cul¬ 
ture, 764. 

living, absorption and accumulation 
of solutes by, 169. 
living, rdation to ascent of sap, 168. 
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Plant—Continued. i 

cells—continued. ! 

normal and pathological cytomor- 
phology and cytogenesis, 764. 
susceptibility to virus disease, 805. 
tannin in, physiology, 604. 
chromosomes, see Chromosomes, 
cl ima te, comparative measurement of 
temperature, 750. 

communities and soil types, correlation, 

12 . 

diseases —see also Fungi and different 
host plants, 
and pests, 636. 

and pests on ornamentals, control, 
817. 

Danish work and publications of 
past half century, 636. 
identification work, Mo. 636. 
in Massachusetts, U.SJOA. 46, 339. 
in Mississippi, IT.SJ1.A. 193. 
in Washington State, lj.S.D.A. 46, 
635. 

induced Immunity experiments, 353. 
on Long Island, N.Y.State 636. 
relation to root pressure, 339. 
resistance to, role of amino acids 
and phenolic compounds, 485. 
virus and concentration of virus, 
Mo. 636. 

virus, future of research on, 494. 
virus, host index, supplement, F.R 
487. 

virus, in Kwangtung Province, 195. 
virus, index of vectors, supplement, 
P.R.COL 487, 

virus, insect vectors, [N.T.] Cornell 
820. 

virus, of East Africa, 194. 
virus, records in Puerto Rico, P.R. 
CoL 487. 

virus, studies, 805. 
distribution and collections, 12. 
embryos, immature pieces at, growth 
into complete plants, 315. 
food constituents of miscellaneous mate¬ 
rials, analyses, N.Y.State 4. 
growth— 

action of materials of oestrogenic 
nature, 601. 

action of minor dements on, 459. 
and vitamins, 460. 
atomic dynamics of, 313. 
effect of crude benzene, 460. 
effect of different kinds of light and 
radiation, 606. 
effect of lead, 459. 
effect of thallium on, U.S.D.A. 459. 
hormones, 600, 601. 
promoting substances, conduction, 
769. 

relation to insecticides, 178. 
relation to manganese, [N.Y.ICor- 
ndl 764. 

substances from soil, absorption 
and movement, 314. 
hormones, galls produced by, 340. 


Plant—Continued. 

leaf energetics, significance of thermal 
emissivity in, 12. 

material analyses, rapid chemical meth¬ 
ods, Hawaii.Sugar Planters’ 438. 
material, decomposition rate in soils, 
451. 

material Imported for testing, U.SJl.A. 
311. 

metabolism, action of growth-promoting 
substances and j^indolylacetic acid on, 
769. 

nutrients, available, microbiological tests 
for, Colo. 446. 

nutrition, physiological studies, 170. 
nutrition, role of mineral elements in, 
459. 

nutrition, role of potassium in, 15. 
pathogens, variability, 494. 
pathogens, yellow proteolytic bacterial, 
comparison, [N.Y.]Cornell 804. 
pests, Connecticut laws concerning, 
Conn.[Nefw Haven] 733. 
physiology, methods in, treatise, 763. 
physiology, treatise, 763. 
products, sterilization, n.S.D.A. 654. 
Quarantine and inspection work, develop¬ 
ments in Canada, 64. 

Quarantine legislation, review and re¬ 
form. 339. 

roots, elimmation of mineral substances, 
315. 

sap and tissue, concentration of solutes 
and estimation of bound water, 765. 
species, effects of meteorological factors 
on, 12. 

tissue cultures from hormone point of 
view, 313. 
tissues— 

inorganic elements in, microdeter¬ 
mination, 372. 

killed by freezing, mode of, 789. 

nitrogen determination in, adapta¬ 
tion of mlcro-E]41dahl method, 
152. 

zone lines in, 807. 
toxicant in foodstuffs, new, 245. 
toxicant, in foodstuffs, new, effect on 
reproduction in rats, 670. 
troubles, diagnosis with diphenylamine, 
152. 

tumors from inoculation of Bacterium 
tumefat^ens into embryos and young 
plants cultivated aseptically, 806. 
tumors, treatment -with mitogenetic rays 
emitted by mosQuito larvae, 806. 
virus diseases, immunity problem in, 
104. 

virus strains, separation and analysis by 
precipitin tests, 340. 
viruses, classification, 340. 
viruses, irradiation with monochromatic 
light, 50. 

viruses, preparation of gradocol mem¬ 
branes tar study oft 485. 
viruses, review, 194. 
viruses, transmission, mechanism, 805. 
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Plantain beetle, notes. 824. I 

Plants —see also Vegetation, 
and Titamins, 165. 

agnatic, seeds, storage and germination, 
[N.Y.3Cornell 316. 

arsenic injury, inhibition by phosphorus, 
489. 

assimilation, momentary amount, field 
method for determination, 460. 
blossozn formation dependence on com¬ 
position, Klebs theory, 769. 

California, germination behavior, 767. 
carbon fixation by, effect of atmospheric 
humidity on rate. 766. 
chromosome numbers in, Hawaii 790. 
cultivated, insect pests, 656. 
diseased, physiology, SOS. 
east African, insecticidal properties, 360. 
east African, virus diseases, 194. 
effect of li^t on growth, flowering, root¬ 
ing, and budding, 765. 
effect of transpiration on absorption and 
distribution of mineral salts in, 458. 
freezing, prevention, 15. 
greenhouse, effects of varying tempera¬ 
tures, [N.T.lComell 800. 
grown on same soil, comparative boron 
content, 16. 

grown on same soil, comparative sulfur 
and nitrogen content, 170. 
grown on same soil, comparative sulfur 
and phosphorus content, 169, 770. 
improvement, and development of ge¬ 
netics, U.SJIA.. 20. 

Indian fiber, studies, 326. 
insecticidal, chemical studies, U.S.D.A. 
655. 

insects injurious to leaves and blossoms, 
[N.T.3 Cornell 820. 

introduction into Hawaii, Hawaii 790. 
irradiation of, 256. 
long- and ^ort-day, bibliography, 461. 
mineral absorption, correlation between 
inner and outer factors, 770. 
nitrogenous constituents, biochemistry, 
456. 

nuclear division frequency, effect of 
ultraviolet rays, 313. 
ornamental— 

adaptation, Tex. 476. 
diseases of, XT.S.D.A. 635. 
experimentally infected with curly 
top, Calif. 818. 

insects affecting, Mich. 654; [N.T.] 
Cornell 820. 

spotted wilt affecting, CaUf. 804. 
testing and liming, Tenn. 38. 
photosynthesis, see Photosynthesis, 
poisonous, Tex. 533. 

poisonous and injurious, of Colorado. 
Colo. 97. 

poisonous range, Nev. 243. 
poisonous to livestock, TJ.S.D.A. 689. 
potted, diseases, [N.T.JComOU 804, 
rating as to resistance or susceptibility 
to PhymatotricJium root rot, Tex, 642. 


Plants—Con tiuued. 

reactability to growth substance, effect 
of light, 313. 

reprodnetion in, effect of length of day, 
Mo. 625. 

respiration, see Respiration, 
rubber-producing, testing, U.S.D.A. 625. 
running out, senility and propagation 
problem, 47. 

selenium-containing, toxicity to aphids, 
820. 

southern blight of, Tex. 48S. 
stimulation of lateral buds on. Mo. 625. 
subirrigation method of supplying nu¬ 
trient solutions to, 789. 
translocation of solutes in, [ N.T. ] Cor¬ 
nell 764. 

transpiration, see Transpiration, 
valuable for wildlife utilization and ero¬ 
sion control, n.S.D.A. 600. 
vascular, morphology, treatise, 764. 
woody, see Woody. 

young, culturing in aseptic media for 
study of tumors obtained by inocula¬ 
tion with Bacterium tumefaoieTis, 806. 

Plasma membranes, coacervation theory, con¬ 
tribution to, 17. 

Plasmodesms, role in translocation of virus 
in plants, 805. 

Plasmodium genus, catalog and host-index, 
244, 

Plasmodium oti n.sp. from eastern screech 
owl established in canaries, 653. 

Pleospora lycopersici on tomatoes, tempei’a- 
ture studies, tI.S.DA.. 59. 

Pleuropneumonia, contagious bovine, studies, 
102 . 

Pleurotus passeckcrianus in mushroom beds, 
187. 

Plowing with tractors, laying out fields for, 
U.S.D.A. 257. 

Plum— 

aphid, mealy, Wolocy, CaUf. 507. 
aphid, rusty, notes, U.S.D.A. 654. 
black knot, induced immunity experi¬ 
ments, 353. 

curculio on peach droppings, importance 
of destruction, 225. 
curculio, one and two annual broods, 
factors in, Del. 655. 
curculio, studies. 65; U.S.D.A. 634. 
die-back and root infection, U.S.D.A. 46. 
rootstock studies, effect of scion variety, 
41. 

Plumage, sex differences in, genetics of, 19. 

Plums— 

effect of carbon dioxide treatment on 
storage and transit diseases, U.S.D.A. 
51. 

European red mite on, N.T.State 636. 
role in spread of peaCh virus diseases, 
208. 

root infection, N.J. 496. 
rootstocks for, N.Y.State 629. 
varieties, Colo. 476. 
variety tests, Ga, 331. 
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Plutella macuUpenniHg see Diamondback i 
moth. ' 

Pneumonia— 

in calves, Mich. 689. 
in lambs due to Bacterium maf>tiiidis, 
250. 

Pod borers, notes, U.S.D.A. 654. 

Podonectria spp. on citrus, 648. 

Poisonous plants, see Plants, poisonous, and 
specific plants. 

Poisons, stomach, toxicity to insects, 503. 

Pole timbers, Australian, selection, preserva¬ 
tion, distribution, and identification, 403. 

Politomyia new genus, erection, Tex. 77. 

Pollen— 

grains, compound, in Datura» gene for, 
19. 

radiation with ultraviolet rays, produc¬ 
tion of genetic variations by. Mo. 618. 
tube grWth in Datura, genes affecting, 
19. 

Polpehrosis viteana, see Grape berry moth. 

Polydactyly in guiena pigs, 19. 

Polyhalite as soui'cc of potash for fertilizers, 
Tex. 446. 

Polyneuritic chicks— 

anaerobic glycolysis in tissues from, ef¬ 
fect of vitamin Bj, 840. 
effect on rate of removal of pyruvate in¬ 
jected intravenously, 841. 
lactic acid metabolism in tissues from, 
840. 

pyruvic acid metabolism in, action of 
crystalline vitamin B^, 840. 

Polyplaw sp., notes, 652. 

Polyploidy, induced in wheat and rye, 22. 

Polyponis — 

Uispidus, effect on timber, 819. 
squamosus, black lines in elm wood 
formed by, 807. 

vaporarlus, protecting wood against, 650. 
versicolor, carbon dioxide production 
and growth in continuously aerated 
malt-agar cultures, 457. 
versicolor, effect on properties of red 
gum sapwood, X7.8.D.A. 499. 

Polythelia in dairy cattle, Mo. 679. 

Pomace fly, oviposition, effect of temperature, 

222 . 

Popcorn— 

bacterial wilt, Tex. 488. 
popping, relation to age and viability, 
N.Y.State 32. 

PopilUa japonica, see Japanese beetle. 

I'oplar— 

balsam, wounding, activity of vascular 
cambium in ration to, 766. 
bark canker, 818. 

yellow, germination and survival, Ga. 
337. 

yellow, variations in wood from south¬ 
ern Appalachian region, 338. 

Population— 

and nationality groups in Michigan, 
Mich. 713. 

and sources of labor and use of sup¬ 
plies in Wales, 863. 


Population—Continued. 

growth, relation to land use and relief, 
Ky. 117. 

in Virginia, mobility and changes, 872. 
mobility In rice area of Louisiana, 415. 
rural, of Ohio, trend of births, deaths, 
natural increase, and migration in, 
125. 

trends in Minnesota, Minn. 415. 

Pork— 

brain and kidney, vitamin Bi in, 516. 
cost of production, Ky. 81; N.C. 119. 
curing and storing in west Texas, Tex. 
517. 

lean, effect of cooking and canning on 
vitamin B and G in, 422. 
production, efficiency in, 520. 
quality, factors affecting, T7.S.D.A. 667. 
work of Food Investigation Board of 
Great Britain, 877. 

Porometer— 

diffusion, 460. 

inexpensive recording, description, 311. 

Portfiesia sdntiUans in Canton, 660. 

Porthetria dispar, see Gypsy motb. 

Postharmostomum sp., notes, P.R. 856. 

Posts, durability, preservative treatment. 
Ark. 699. 

Potash— 

availability, effect of lime, Dd. 589. 
in cropped soils, effect of fertilizers and 
lime, 11. 

production, XJ.S,D.A. 589. 
relation to thickness of fruit wall in 
plmiento peppeis, Ga. 331. 

Potassium— 

action on nitrogen assdbuilation by 
plants, 603. 

determination, Mich. 579. 
distribution and condition in soil 
planted to apple trees in cylinders, 
455. 

effect on transpiration rate in plants, 
458. 

fertilization, effect on starch in pota¬ 
toes, 472. 

in blood and in plant tissue, microde- 
tennlnation, 372. 
in CaUfornia soils, Calif. 752. 
in young apple trees, effect of potas¬ 
sium fertilizer, 41. 
iodide in poultry farming, 372. 
new analytical reagents for, N.Y.Stace 
579. 

relation to citrus growth, 482. 
role in plant nutrition, 15. 
role of. Ark. 589. 

substitutes in metabolism of lowest 
fungi, 603. 

sulfate, effect on Heterodera sehaehtU 
infected soil, 58. 

Potato— 

aphid, transmission of hean-mosaic vi¬ 
rus by, 659. 

bacterial wilt in fall plantings in Flor¬ 
ida, n.S.D.A., 635. 
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Potato—ContinTied. 

beetle, Colorado, in North America, 223. 
blis:ht fangas, biological specialization 
in, 203. 

blight, late, breeding for resistance to, 
346. 

blight, late, in eastern Virginia, 
U.S.DA. 635. 

blight-resistant varieties, breeding 
methods, 56. 

brown rot, control, Fla. 346. 
chips, deep-fat firing, relative value 
of fats for, 418. 
early dwarf in Colorado, 643. 
diseases, Michigan, control, 403. 
diseases, notes, Mich. 635. 
diseases, virus, in Nwangtung Province, 
195. 

diseases, vims, therapy, 53. 
flakes in rations for hens, 230. 
flea beetle, control, 501. 
flea beetle, relative tosicity of derris 
and pyrethram steepates to, 66. 
Fusarkim wilts, differentiation, and 
effect of environment, 346. 
haulm, destruction to prevent tuber 
blight infection, 492. 
industry on Long Island, relation to 
root knot nematode, N.Y.State 57. 
land flooded by salt water, reclamation, 
784. 

leaf roll, losses due to, t7.S.DA. 635. 
leathopper on beans, control, 658. 
leafhopper, r^tlve toxicity of derris 
and pyrethrum steepates to, 66. 
leaves, chlorophyll in, relation to chlo¬ 
rine, 171. 

losses from diseases In 1935, U.S.D.A. 
339. 

mosaic, aucuba, symptoms and proper¬ 
ties of virus, 492. 

mosaic, infection of scion on resistant 
stock, reaction, 493. 
mosaic viruses, Dutch and Irish, com¬ 
parison, 492. 

nematodes, action of hypochlorite solu¬ 
tions, 354. 

plants, flowering, effect of length of 
dormant peidod, 33. 
powdery mildew in New Jersey, 204. 
psyllid yellows and early blight, Ariz 
46. 

scab, [N.Y.lComeU 804. 
scab, breeding for resistance to, 643 ^ 

scab control by mercury compounds add¬ 
ed to fertilizers, 204. 
scab control by soil application of sulfur, 
Tex. 487. 

scab control in western New York, 204. 
scab, effect of irrigated crop rotations, 
204. 

scurf, notes, 53. 
seedlings, new, tests, Mich. 618. 
sickness control on Seterodera sehachtii 
infected soils, 57. 
sorting table, home-made, 116. 


Potato—Continued. 

spotted wilt disease, transmission by 
thrlps, 641. 

sprout emergence, relation to fertilizer 
placement, 620. 
tuber worm, notes, Tenn. 65. 
tubers, blackening of flesh, 810. 
tubers, gray necrosis, 53. 
tubers, heart necrosis, cause, 66. 
tubers, isolation of citric acid from, 
608. 

virus “X** inactivated by nitrous acid, 
production of antisera with, 485. 
virus **X” infectivity, relation to serolog¬ 
ical reactions, 345. 
viruses causing top necrosis, 810. 
yellow dwarf, [N.Y.] Cornell 804. 
yellow dwarf virus, inoculation on seed¬ 
lings with, 345. 

Potatoes— 

acreages, yields, and total production, 
U.S.D.A. 712. 
bibliography of, 472. 
blackening on cooking, relation to fer¬ 
tilizer composition, U.S.DA. 716. 
breeding, 182; Colo. 468; [N.Y.]Cornoll 
780; U.S.D.A. 617. 

cooking qualities, factors affecting, Me. 
559. 

culinary quality, Colo. 561. 
cultural and storage studies, [N.T.JCon- 
780. 

culture experiments, Tex. 468; I7.S.D.A. 
617; W.Va. 781. 

date of dig^ng, relation to development 
of RMsoctonia, 57. 
degeneration, 493. 643, 810. 
degeneration, relation to leaf roll and 
streak, 203. 

degeneration, struggle against and 
theory of plant development, 203. 
early Irish, cost of production, N.C. 120. 
effect of copper, manganese, and zinc, 
761. 

effect of freezing on antiscorbutic ac¬ 
tivity, 886. 

effect of irrigation and time of planting, 
53. 

experimental culture in Morocco, 784. 
feeding value for chickens, Mich. 676. 
fertilizer experiments. Ark. 617; Hawaii 
780; Ky. 29; [N.Y.]ComeU 780; 
S.C. 472; Tex. 469; W.Va. 781. 
fertilizer placement tests, 620; n.S.DjA. 
617. 

fertilizer requirements, Ark. 331. 
fertilizer use, changes in, 784. 
for chickens, Ohio 230. 
grovTn in controlled environment, varia¬ 
tions in yield, N.H. 182. 
growth rate and yield, effect of bordeaux 
spraying, 346. 

in Hood River Valley, effect of ferti¬ 
lizers, Oreg. 621. 
insects affecting, Ind. 503. 
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Potatoes—Continued. 

insects attacking on Long Island, 
[N.T.]Cornell 820. 

Italian yarieties, response to viruses, 56. 
Elatahdin, yields effect of tillage piac> 
tices, 472. 

liming experiments, 784; W.Va. 781. 
mycorrlLi 2 sas of healthy and mosaic 
tubers, 56. 

nematodes affecting, 810. 
planting test, Ey. 29. 
production and research, 182. 
production in Canada, 784. 
respiration, relation to concentration 
of sugars, 15. 

response to crop rotations and fertiliz¬ 
ers, 33. 

root knot nematode of, N.Y.State 636. 
seed, certified, production, cooperation 
in, Ariz. 46. 

seed, treatment with ydlow oxide of 
mercury, N.7.State 56, 636. 
spraying experiments on muck land, 
[N.Y.jComeU 820. 

spraying, factors affecting efficiency, 
[N.Y.jComell 804. 

starch content, effect of potassium fer¬ 
tilization, 472. 

steamed and taw, comparison for fat¬ 
tening pigs, 376. 
storage, n.S.D.A. 542, 698. 
stored, fungus disease, 204. 
yarieties, hill selection method of study, 
53. 

varieties, new, determining value, 33. 
variety tests, Oa. 323; Hawaii 780; Ky. 

29; Tenn. 29; Tex. 468. 
washing experiments. Wash. 258. 

Poultry—see also Chickens, Chicks, Ducks, 
Fowls, Hens, eto. 

adult mortality from viewpoint of 
genetics, 23. 

and egg business, treatise, 678. 

Barred Plymouth Bock, growth rate, 
inheritance, 464. 

blindness, inddence according to fam¬ 
ily. 676. 

breeding, feeding, and management 
studies, D.S.DA. 667. 
breeding, production of superior stodc, 
U.SD.A. 24. 

breeds, size corrdation with ^utathlone 
concentration, 322. 
brooder houses, air conditioned, 862. 
brooders, electric v. coal for winter 
broiler production, Mich. 668. 
cell inclusion disease, minor outbreak, 
397. 

costs and returns, monthly, 551. 
cross-breeding for meat and egg pro¬ 
duction, Hawaii 835. 
dark pigmentation in White Silkies, sex- 
linked recessive gene for, n.S.DwA 
612. 

development of resistance to MiMria 
tenella, age as factor, 251. 


Poultry—Continued. 

disease control programs for future, 
675. 

diseases—see also spedflo diseases. 
diagnostic service. Mo. 689. 
in Cyprus, 541. 
in Sweden, 853. 
notes, 853. 

respiratory, N.J. 395, 396. 
farming, potassium iodide in, 372. 
farms, economic study, Md. 554. 
farms of Massachusetts, labor efficiency. 
675. 

feeds, Arizona, comparison, Ariz. 81. 
feeds, mineral requirements, Tex. 517. 
hardiness, relation to abnormal incuba¬ 
tion temperatures and genetic consti¬ 
tution, U.S.D.A. 612. 
house, Connecticut 24'X24'. 675. 
houses, air-conditioning in, [N.Y.] Cor¬ 
nell 857. 

houses, disinfection with fire guns, 
Mich. 689. 

houses for Manitoba. 117. 
housing, Ark. 699; Mo. 699. 
housing plan service, problems in cre¬ 
ating. 675. 

housing problems of Texas, 675. 
housing, relation to respiratory prob¬ 
lems, 675. 

housing, trends in. 675. 
inheritance of rate of laying. 177. 
management, comparison for chicks, 
layers, and breeding hens. La. 521. 
meat, quality in, 676. 
meat stock, composition of thigh mus¬ 
cle, relation to proteins in rations, 
675. 

milk fattening ration, 87. 
molasses as feed for. La. 837. 
mortality in, economic aspects, 853. 
nutritional requirements. Mo. 668. 
packing house byproducts in diet, ef¬ 
fect, 377. 

parasites, TT.S.D.A. 689. 
parasites in Puerto Bico, treatment. 
P.B. 856. 

parasites, internal, in Puerto Bico, F.B. 
105. 

pasture crops for, comparison, Mich. 

668 . 

plucking, use of wax in, 841. 
poisoning, danger from arsenic in grass¬ 
hopper bait, 359. 

potatoes and potato flakes for, 230. 
potatoes as feed for, Mich. 676. 
products, cost of production, N.C. 119. 
protozoal disease, fatal, Calif. 849. 
quick frozen by Z process, marketing, 
525. 

rations, lupine meal for, 230. 
roundworms, tobacco dust treatment for, 
397. 

sanitation, six-point programs for, 675, 
695. 

Science Association, meeting, 675. 
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Poultry—Continued. 

Seliright Bantam, plumage, effect of, 
testicular hormones, 779. 
selection for production, Calif. 834. 
varieties and strains, 676. 
vitamin D requirement, 378. 
vitamin 6 requirement, 425; [N.X.] 
Cornell 378, 835; Ohio 523. 
work of Food Investigation Board of 
Great Britain, 877. 
yards, disinfection, 857. 

Prairie chicken, management, experimental 
project, U.S.D.A. 356. 

Precipitation— Bee also Rainfall, Snow, etc. 
^ective, relation to crop yields, 
X7.S.B.A. 6. 

past, tree rings as records, Nev. 252. 
preseasonal, relation to crop yidds, 587. 
Predators, depredations hy, U.S.D.A. 500. 
Pregnancy— 

anemia in, 729. 

blood changes in, rdation to iron and 
protein of diet, 275. 
diagnosis, Tex. 463. 
disease of ^eep, pathogenesis, 693. 
effect of diet deficiencies on fetus, 888. 
in rats, physiology, 322. 
test, urine, in cows, eaeperiments, 467. 
urine, effect on ovaries of immature rats, 
321. 

Premnoirypes fractirostrisj new from South 
America, 51^ 

Pressing, effect on weighted and unweighted 
sRk, 891. 

Price indexes, Okla. 408. 

Fricklypear, see Cactus. 

Pringle, C. G., life and work, treatise, 600. 
Privet- 

galls produced hy species of Phomopsis, 
818. 

root rot, Tex. 488. 

Prodenia omithoifalli, role in cotton wilt 
transmission, 809. 

Production trends and policies, 408. 
Progesterone— 

effect on response of rabbit’s uterus to 
pitoitrin, 615. 

large doses, effect on female rat, 467. 
role in experimental Induction of oestrus, 
616. 

Progestin, effect on response of rabbit’s 
uterus to pituitrin, 615. 

Prolactin effect <m— 

hroodiness in fowls, 25. 
ovary and accessory sex organs of hens, 
25. 

Promecotheoa antiqua on coconnt, 215. 
Propionic acid bacteria— 

dissimilation of i^ucose by, role of phos- 
phoglyoeiic add in, 148. 
essential growth factors for, 770. 
Prostate of rodents, effect of androsterone 
and male hormone concentrates, 780. 
Protein— 

crystalline, with properties of tobacco 
mosaic vims, 200. 
defidency, 573. 


Protein—Continued. 

metabolism in infants and children, com¬ 
parison with sulfur metabolism, 724. 
solutions, refractivity, 579. 
value of soybeans, studies, 069. 

Proteins— 

and carbohydrates mixture in diet, ef¬ 
fect on gastric secretion or digestion, 
272. 

biological value, 272, 870. 
body and organ, determination, gravi¬ 
metric methods, 749. 
cystine, tryptophan, and tyrosine in, 
IT.S.D.A. 679. 

digestibility, U.S.D.A. 579. 
disulfide groups in, immunological study 
of reduction, 741. 

for milking cows, dried blood as source, 
Mass. 843. 

from several sources, nutritive value for 
milk production. 382. 
in animal tissues, nutritive value, 
U.S.D.A. 716. 

intake, relation to utilization of energy. 
Mo. 515. 

nutritive value for lambs, [N.Y.] Cornell 
835. 

plant and animal, comparison for blood 
plasma regeneration, 562. 
stndies, N.Y.State 579. 
vegetable, effect on laying activity of 
hens, 523. 

Protoplasm— 

water content and colloidal state, de¬ 
pendence of respiratory intensity of 
organisms on, 606. 

water permeability of and ion action, 17. 

Protozoa— 

parasitic in wild rats in Baltimore, 212. 
soil count, effect of different media, 598. 
staining technic, improvement, Mich. 
213. 

Provitamin D of heat-treated cholesterol, 82. 

Prune— 

cans, corrosion, effect of sulfur sprays, 
Oreg. 581. 
die-back, Calit 803. 
driers, inetalling forced draft in, 116. 
trees, closely planted one-year-old, phos¬ 
phate response with. 334. 

Primus cerasifera rootstocks, value, 41. 

Prussic acid poisoning of livestock, Colo. 97. 

Psallus seriatus, see Cotton flea hopper. 

Psctfdococous— 

tr&oipeB, see Mealybug, pineapple. 
dtri, see Mealybug, citrus. 
maritimusj see Mealybug, grape. 

Pseudolarkp amabilis, new host for Dasysey- 
pha toUXkommiij 818. 

Pseudomonas — 

aucubktola n.8p., notes, 648. 
ciirit see Citrus cauker. 
medMeaghiis phaseolicola, notes, 491. 
tumefoGienSy biology, 638. 

Pseudoperonospora JiumuU, notes, 636; 
U.S.DAu 803. 

P^udosinella violenta in Iowa, biology, 826. 
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PsettdotaMnomyia, generic characters and 
key to species, Tex. 77. 

Psoroptes ovis, see Sheep scab mite. 
Psychoda, American species, 76. 

Fsyllids, injurious, in Tanganyika, control, 
218. 

Pteromalus puparum, notes, 219. 

Public finance problems in Zalcski Forest, 
260. 

Pttccinia—see also Rusts and host plants, 
asparagi in New Jersey, XT.S.D.A. 339. 
glumanmr, biological races, incidence 
and distribution, 49. 
glumarum, biological races on grasses, 
50. 

glumarum tntioi, resistance o£ individ¬ 
ual wheat varieties to, 343. 
spp., overwintering in mycelial or spore 
stages, 688. 

triUdna, notes, 48, 40. 
triticma, physiologic forms, determina¬ 
tion, 341. 

Pucciniasttum pustulatumj notes, 803. 

Puerto Rico College Station, notes, 735. 
Pullets— 

blood calcium, effect of progynon B, par¬ 
athormone, and thyrotropic hormone, 
IN.Y.]Cornell 777. 

disease- and parasite-free, livable, rcady- 
to-lay, production, Ohio 524. 
grain feeding, methods, W.Ya. 836. 
laying, continuous hopper feeding of 
corn and oats to, Mich. 230. 
mineral metabolism, 88. 
sexed and unsexed, comparison of 
growth, 382. 

vitamin A requirements, N.J. 522. 
yield and cost of production, Mich. 708. 
Pullorum disease—sea also Salmonella pullo- 
rum. 

eradication, Mass. 107. 
in captive quail, 542. 
in turkeys, 109, 856. 
studies, 855; Calif. 849. 
testing in fowls, Mo. 689. 

Pulp and paper problems, U.S.D.A. 632. 
Pulses, Indian, studies, 21. 

Pump, centrifugal, home-made, description, 
Mont 400. 

Pumping, studies, U.S.D.A. 542. 

Pumpkin soft rot, description, 347. 
PumiMns, effect of time of fruit set and 
harvest, N.T.State 625. 

Purple scale, predator enemy of, 357. 

Puto spinosusf injurious to mango flowers 
and ffuits, 71. 

Pycnometer, precision, for liquids, 746. 
Pyrausta nuhilalis, see Com borer, European. 
Pyrethrins and rotenone, toxicity, compari¬ 
son, 66. 

Pyrethrins I and II, relative toxicity to in¬ 
sects, 825. 

Pyrethrum— 

a new crop, 178. 

and denis steepates, relative toxicity to 
potato insects, 66. 


pyrethrum—Continued. 

chemical studies, U.S.D.A. 653. 
crown rot, plant losses due to, effect of 
irrigation practices, 44. 
culture, harvesting, and methods of anal¬ 
ysis, 337. 

dusts for insect control, Colo. 501. 
dusts, stored, decrees^ effectiveness, 
360. 

flowers, variation in, Colo. 43. 
flowers, yield, effect of spacing, 45. 
growing and harvesting, IT.S.DA. 625. 
harvester, U.S.DAu 542. 
harvesting, 258. 

high-yidding strains, development, Tenn. 
38. 

improvement, Colo. 476. 
in Tennessee, Tenn. 337. 
oil extract for lungworms, W.Va. 849. 
powder, degree of fineness, effects, 657. 

Pgiophorus luminosusj notes, 658. 

Pyruvic acid— 

fermentation by bacteria of colon-aerog- 
enes group, 4. 

isolation from blood of vitamin Bi-defi- 
cient pigeons, 293. 

PpfhifMflr— 

arrhenomaneSj notes. 493. 
attack on swede seedlings, temperature 
study, 347. 

deharganum, notes, Conn. [New Haven] 
206. 

graminicolum and P. arrhenomanes, dif¬ 
ferentiation, 347. 
spp., notes, 497. 

spp., physiological and cytological re¬ 
search, 312. 

Quail— 

bobwhite, fluctuations in population in 
South, 398. 

breeding, modem methods, T7.S.D.A. 355. 
captive, pullorum disease in, 542. 
disease in upland game bird^ 398. 
diseases, control, XT.S.D.A. 500. 
management, experimental project, 
U.S.D.A. 356. 
raising, 211. 

research in New York State 821. 

Quince— 

industry, damage from oriental fmit 
moth, N.Y.State 75. 
rootstocks, percentage of rooted shoots 
to he expected from mother planta¬ 
tions, 792. 

Quinces, propagation, N.Y.State 629. 
Rabbit- 

cross, tame-wild, 776. 
drives, organizing and conducting, 
U.SJ>Au 366. 

Experiment Station at Fontana, Galifl, 
work at, n.S.DA. 500. 
fur studies, n.S.DA.. 500. 
ova, fertilization in vitro, 24. 
ova, stimulation and development in 
vitro, 320. 
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Babbit—Continued. 

parasites in Australia, relation to para¬ 
sitic infection in sheep, 851. 
population, control experiments with 
myxomatosis cuniculi, 848. 

Babbits— 

and cavies, periodicals on, IT S D.A. 856. 
Angora wool, data on, U.S.DA.. 356. 
average weight at weaning age, IT.S.D.A. 
856. 

breeding when suckling young, results, 
U.S.D.A 465. 

color characters and their histological 
basis, 24. 

cottontail, reproduction function in, 355. 
effect of hysterectomy, 24. 
feeding schedule, I7.S.D»A 356. 
for determining palatability of newly in¬ 
troduced forage plants, 227. 
Inbreeding experiments, I7.S.D.A. 612. 
lop^ared. Inheritance, 317. 
nutritional requirements. Mo. 668. 
satin, a new hair mutation of, 776. 
sterility in, produced by injections of 
oestrone, 616. 
tumorUke condition, 109. 
young, and does during suckling period, 
relative weights, I7.S.D.A. 356. 

Babies— 

among hematophagous bats, 535. 
diagnosis and control, n.S.DA. 688. 
diagnostic service, Mo. 689. 
paralytic, transmission by vampire bat, 
100 . 

vaccine protection test, use of sheep in, 


Bams, Southdown v. Byeland, as sires of 
early lambs, Md. 672. 

Ranch homes, improvement, Mont. 632. 

Rancidity, studies, 744; n.S.D.A. 579. 

Range— 

caterpillar, notes, IT.S.D.A 654. 
cattle, wintering at low cost, USD.A. 
667. 

ecology research, Anz. 29. 
grasses, see Grasses, 
management and cost of production 
studies, IT.S.D.A. 632. 
plant cover, effect on rate of absorption 
of water by soils, 191. 
plants, poisonous, see Plants, poisonous, 
and spedflc plants, 
research, Calif. 780. 

Raspberries— 

black, effect of irrigation, Oreg. 630. 
black, retarded foliation in, relation to 
mosaic, N.Y.State 351. 
black, setting of plants, effect of pei> 
sonal equation in, 479. 
black, tip plants produced by vigorous 
and weak canes, Ey. 38. 
black, VertiGilUum wilt affecting, Oreg* 
208. 

black, virus diseases, spread, relation to 
wild brambles, N.Y.State 351. 
breeding, N.Y.State 629. 
breeding and culture, Tenn. 38. 
culture, Ga. 331. 

effect of carbon dioxide treatment on 
storage and transit diseases, IT.SJ>.A. 


535. 

Raccoons— 

food and breeding habits, 63. 
raising, IT.S.D.A 356. 

Radiation— see also Solar radiation. 

mitogenetic, [N.Y.l Cornell 764. 

Bagi, glume length in, inheritance, 21. 
Ragweed borer and parasites, notes, 823. 
Rail nests parasitized by pheasants, 822. 
RailUetina^ 

eestUsUlus, cysticercoid of, 107. 
eesticUlus in partridges, 252. 
spp., notes, PJK. 856. 

Rain, distribution under an apple tree, 795. 
Rain gauge, new recording, 157. 

BainfaR—sea also Precipitation. 

and evaporation studies in Minnesota 
lake region, 587. 
conservation by peat land, 755. 
duty for sugarcane production, 587. 
effect on pasture yields, 751. 
in Iowa, 300. 

intensity-frequency data, application, 
543. 

relation to gin damage of cotton, N.C. 
325. 

Raisin moth, control, n.S.D.A. 654. 
Baisin-^eed oil, studies, n.S.D.A 579. 

Bamie, possibilities for commercial fiber pro¬ 
duction in Gulf Coast States, 472. 

Bams, seasonal variations in libido and fer¬ 
tility and effect of feeding, Mo. 613. 


51. 

effect of irrigation, Oreg. 680. 
fertiUzation, 479; Ey. 38. 
frozen-pack, micro-organisms in, num¬ 
bers and types, 878. 

Latbam, flower bud formation in, 479. 
new purple variety, Sodus, need for iso¬ 
lation, N.Y.State 189. 
new varieties, description, N.Y.State 
189. 

purple, snckering and tip layering in 
seedlipgs, inheritance, 631. 
spraying, Ey. 38, 46. 
virns-infect^ physiological studies, 
Mich. 635. 

winter protection, Mont 632. 

Raspberry— 

disease situation in Hudson Valley, 
U.S.D.A. 193. 

diseases in Hudson Valley, N.Y.State 
209. 

froitworm, notes, T7.S.D.A. 654. 
hybrids, cytology of chromosomes in, 
Tex. 476. 

mosaic in Washington, XT.S.D.A. 803. 
mosaics and streak vims disease, 
N.YState 636. 
root rots, notes, 497. 

Rat flea— 

oriental, longevity, 664. 

wood, Trupanosoma neotomae in, 500. 
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Rats —see also Rodents. I 

ability to discriminate between diets of | 
varying degrees of toxicity, 63. 
body structure and weight, effect of go- 
nadectomy, 615. 
breeding rates, 211. 

damaging cane in Queensland, identifi¬ 
cation, 211. 
dwarf mutation in, 177. 
growth, effect of Iodine, Ky. 130. 
hairless, effect of cysteine, 612. 
mineral composition of, 129. 
newborn, technic for anesthetizing, 25. 
Portola wood. Trypanosoma neotomae 
in, 500. 

spotted, albino, occurrence under feral 
conditions, 317. 

Wistar, mitotic and meiolic divisions in, 
effect of changes in temperature, 777. 
Raltlebox diseases, virus, in Kwangtung 
Province, 195. 

Rattlesnake, Pacific, account, 822. 

Ravens, white-necked, cage trap useful in 
control, TT.S.D.A. 356. 

Real estate —see also Farm real estate. 

assessments, analysis, Va. 122. 
Reourvaria piceaelkis control, N.Y.State 656. 
Red berry mite, notes, TT.S.D.A. 654. 

Red gum sapwood, properties, progressive 
effects of Polyporus mrsieolor, U.S.D.A. 

499. 

Red mite— 

citrus, control by Selodde, Calif. 824. 
citrus, problem in California, 834. 
European, on plums, N.Y.State 656. 
European, studies, 65. 

Red scale, California— 
control, I7.S.D.A. 654. 
new parasite of, description, 513. 
predator enemy of, 357. 
pyrethium extract tests on, 70. 

Red spider, notes, Colo. 601; I7.S.D.A. 654. 
Redbud leaf spot, Tex. 488. 

Redpepper, dried, vitamin A in, 132. 
Redpepper, fresh and dried, vitamin C in, 
279. 

Refractometer, differential, description, 747. 
Refrigeration— 

farm and community, 863. 
of food from standpoint of public health, 
128. 

Refrigerators, keroseneuperated and ice- 
cooled, performance tests, U.S.D.A. 732. 
Refuge areas, biological surveys, U.S.D.A. 

500. 

Relapsing fever— 

human, vector of, Calif. 849. 
vector, life history and habits, 370. 
ReHef— 

<fiients, economic and social status, re¬ 
lation to education, 714. 

Emilies, educational status in Tennes¬ 
see, 714. 

for agricultural workers in California, 
865. 


Relief—Continued. 

rural emergency, in Washington and 
characteristics of households, Wash 
266. 

rural families on, survey, 714. 
rural, in ten Ohio counties, trend, 557. 
Rennet— 

extract, bacterial flora, 242. 
role in ripening Cheddar cheese, 96. 
Reproduction— 

in animals, physiology, Mo. 613. 
in rats, effect of kinds of carbohydrates 
in ration, 515. 

of dairy cows on ration of prairie hay 
and cottonseed meal, 526. 
phenomenon of parasitic Hymenopteia 
833. 

physiology of, U.S.D.A. 528. 
role of gonad-stimulating hormones in, 
611. 

Research —see also Agricultural research. 

workers, statistical methods for, 575. 
Re«;ervoirs— 

sedimentation surveys, instructions for. 

U.S.D.A. 400. 
sUting, U.S.D.A. 110. 

Resettlement Administration— 

rehabilitation project in Vinton County, 
Ohio, 260. 
report, 871. 

Resins from growing tips of pine slash, 746 
Respiration— 

experiments with beef heifers, 671. 
in flour, measurement, 437. 
of plants, analytic studies, 15. 
of plants, effect of nitrogen supply, 31C. 
of plants, effect of oxygen, 169. 
of RhiSQbium spp., effect of tension of 
I oxygen on, 316. 

of tomato fruits, effect of oxygen and 
j carbon dioxide concentrations, 606. 

i Reticulitermes flavipes, distribution, 67. 
Retina development and formation of visual 
purple, effect of vitamin A deficiency, 364. 
BhaMoides cellus, distribution, morphology, 
and biology, 219. 

RJiagoletis eingulata, see Cherry fruitfly. 
Rhigopsis effracta attacking grape buds in 
California, 666. 

Rhinoceros beetle, control, U.S.D.A. 654. 
Bhipicephalus sanguineus, see Dog tick, 
brown. 

Rhtzolfium — 

meliloti, adsorption by soils, [N.Y.jCor- 
neU 758. 

spp., physiological studies, 312, 602; 
[N.Y.lComell 758. 

spp., respiration, effect of tension of 
oxygen on, 316. 

tnfolii, growth and respiration factor 
for, 597. 

Rhisoatonia — 

JtataUeola, notes, TT.B.D.A. 803. 
disease of potatoes, [N.Y.lComell 804. 
infection of potatoes, relation to date of 
digging, 57. 
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Rhisoctmia —Continued I 

solani and Moniliopsis aderhoMi, rela-1 
tion, 491- 

solani on cotton plant, effect of meteor¬ 
ological factorst 401. 

Rolani on tomatoes, temperature studies, 
U.S.D.A. 59. 

sp. on cotton in Peru, 642. 
spp., notes, 497. 

Rhizoglyplim JiyafAnthi^ see Bulb mite. 
Bhiaopus nigricans strains, mechanism of 
respiratory process, comparison, 606. 
Rhodohaenits 13~punctatu% notes, 65. 
Rhododendron lacebug, biology, 3C2. 
RhopaloaipMm pseudobrassioae, see Turnip 
aphid. 

Rhopdlosiphitm sp., distribution in South 
Atlantic States, SOS. 

Rhubarb— 

breeding, Tenn. 3S. 

in Yorkshire, nematodes affecting, 044. 
juice, studies, N.Y.State .'TO. 
raw, cooked, and canned, vitamin C in, 
133. 

root rot, Tez. 488. 

Blipacionia l)UoUana, see Pine shoot moth, 
European. 

Rhynchitea—^ 

aeneuSf notes, 65. 

licolor idekhamij life cycle, Colo. 512. 
Rhynckothrips Hex, biology, 506. 

Ribes eradication in southern Appalachian 
region, U.SJ).A. 634. 

Ribes roezU seeds, control of harmful fungi 
during stratification and germination, 352. 
Rice— 

acreages, yields, and total production, 
U.S.DJU 712. 

and rice byproducts for growing and 
fattening pigs, Tez. 517. 
borer, Asiatic, prolonged emergence pe¬ 
riod of moth in spring, 220. 
borer, white, control, 662. 
bran, absorption of vitamin B from by 
Chinese cabbage, Hawaii 877. 
bran for fattening beef calves. Tez. 516. 
breeding. Tez. 468; U.S.D.A. 617. 
byproducts in laying ration. Ark. 667. 
dilorosis, experiments on, U.S.D.A. 617. 
chromosome morphology, secondary as¬ 
sociation, and origin, 609. 
cover crops for. Ark. 617. 
cnlture ezperiments. Ark. 617; Tez. 

468. 

diseases, control, Tez. 487. 
earliness in United Provinces, 182. 
fertilizer experiments. Ark. 617; Tex. 

469. 

germination, varietal differences In 
rapidity, 622. 

grain shattering in, inheritance, 610. 
growth stndies, 33. 
hardness of, 824. 
improvement, U.S.DJl. 26. 
irrigation, water resources for. Ark. 
699. 


Rice—Continued. 

kernel smut in Texas, U.S.D.A. 803. 
kernels, discolored, fungi isolated from, 
U.S.D.A. 644. 

length of growing period, effect of 
seeding date, La. 473. 
meal, value in hog ration, 674. 
natural crossing in, Tex. 468. 
new pentatomid enemy, 828. 
nutrition, relation to growth, Ark. 320. 
production in South Carolina, history, 
784. 

red pericarp color in, Inheritance, 610. 
seed, bacteria in, 204. 
seed, germination, effect of naphthalene, 
622. 

seedling blights, studies, Ark. 635. 
stem rot, varietal resistance. Ark. 205. 
stlnkhug, notes, U.S.DA.. 654. 
stubble, pasture crops on, Tex. 469. 
toxic effects of iron and manganese on, 
Ark. 617. 

variety tests, Ark. 617; Tex. 468. 
weeds, control, Ark. 617. 
weevils, heat and cold resistance, re¬ 
lation to temperature of develop¬ 
ment, 358. 

white tip, studies. U.S.D.A. 634. 
yield and growth, effect of fertilizers, 
Ark. 617. 

yields following com, cotton, and soy¬ 
beans, Ark. G17. 

Rickets— 

effect of vitamin D irradiated and 
yeast-fed milk, 429. 

in premature infants, viosterol for pro¬ 
phylaxis, 728. 

relation to dental caries, enamel hypo¬ 
plasia, and malocclnsion, 429. 

Rickettsia, louse-borne and flea-horne strains, 
differentiation, 392. 

Rickettsias and rickettsioses, 848. 

Rinderpest virus— 

hyperimmunization of cattle against, 
changes in serum proteins, 391. 
immunizations of goats against, serum 
protein changes during, 391. 
serum protein changes induced by, 100. 

River bed, sandy, scour by dear and by 
muddy water, 110. 

Roads —see also Pavements, 
concrete, see Concrete, 
construction, U.S.DA.. 698. 
expenditures for, sonrees, Ark. 705. 
bard, planning location, 407. 
in rural New York, use and value. 

EN.Y.] Cornell 123. 
oiled-gravel, of Colorado, Colo. 547. 
sandy-soil, esperimental bituminous 
treatment, n.S.I).A. 859. 

Rock phosphate, see Phosphate. 

Rock wool used Ibr insulation, relation to 
health, 406. 

Rocks, typical American, thermal expansion, 
858. 

Rodentiddes, bioassays, 821. 
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Rodents —see also Mice and Rats. 

birth weight and litter size, relation, 25. 
control aided by emergency conserva¬ 
tion work, U.S.D.A. 356. 

Roentgen rays, see X-rays. 

Root— 

knot, control by use of nematode-resist¬ 
ant crops, Ariz. 46. 
knot nematode— 

control with cyanamide, Tex. 502. 
natural enemies, stimulated activ¬ 
ity of, 820. 
notes, U.S.D.A. 803. 
on dahlias, varietal susceptibility. 

U.S.D.A. 803. 
on pineapples, 817. 
on potatoes, N.Y.State 57, 636. 
on tuberous plants, hot water 
treatment, 354. 

susceptibility of grape rootstocks 
to, U.S.D.A. 497. 
maggots, control, N.Y.State 656. 
nodule, see Nodule bacteria, 
production, stimulation, tJ.S.D.A. 632. 
rot, southern, control, Calif. 804. 
seed production, value of standard seed 
stocks in, 624. 

Roots— 

and root hairs, growth, effect of hetero¬ 
auxin, 166. 
chemotropism, 768. 
in soil, hydrotropic responses, 18. 
response to **root-forming'* substances, 
165. 

salt accumulation by, 457. 

Rootstocks— 

Mailing, adaptability, N.Y.State 629. 
nematode-resistant, Calif. 790. 

Rose— 

curculio, western, life cycle, Colo. 512. 
die-back, symptoms and control, 498. 
diseases. Ark. 635; [N.Y.]Cornell 804; 
Tex. 487. 

sawfly, curled, biology, 513. 

Rosellinia rot on fruit trees, Calif. 804. 
Roses— 

fasciation in. Tex. 488. 
rootstocks for, IT.S.D.A. 625. 

Rosin, chemistry of. U.S.D.A. 579, 

Rotation of crops, Ga. 323; Mo. 589; Tenn. 
29; Tex. 469. 

I'esults in Coastal Plain, Piedmont, and 
mountain regions, N.C. 28. 
wireworm infestation trends accompany¬ 
ing, U.S.D.A. 666. 

Rutenone— 

and pyrethrins, toxicity, comparison, 66. 
determination, Gross and Smith colori¬ 
metric method, 154. 

Roughage— 

feeding greater amount to dairy cnws, 
528. 

in an efficient dairy program, 781. 
production and preservation, n.S.D.A. 
528. 


Roughage—Continued. 

rations devoid of, effect on ruminants. 
CaUf. 834. 

role in diet of ruminants, 526. 
stored, effect of moisture content and 
density on temperatures attained and 
quality, 626. 

Roundworms— 

infestation in pigs, effect of vitamin A 
in ration, W.Va. 849. 
of sheep, morphology, biology, and clas¬ 
sification, 851. 

Rubber-producing plants, testing, U.S.D.A. 
625. 

Rubidium as .<^ubstitute for potassium In me¬ 
tabolism of fungi, 604. 

Ruminants— 

digestibility studies with, 670. 
feeding of concentrates alone, Mich. 679. 
parasitei» of, U.S.D.A. 689. 

Run-off water losses, relation to crop produc¬ 
tion, Tex. 469, 543. 

Rural— 

church in Missouri, Mo. 713. 
church today and tomorrow, 876. 
communities, case studies, Mich. 713. 
community library service in Missouri. 

availability, use, and needs. Mo. 712. 
credit, see Agricultural credit, 
educational institutions and social lag, 
264. 

families on relief, educational status in 
Tennessee, 714. 

families on relief, survey, 714. 
hygiene, fly problem m, 664. 
labor, see Agricultural labor, 
life, socializing influences of organiza¬ 
tions in, Mich. 713. 
negroes and whites living on fringe of 
economic system in Georgia, 876. 
organizations and land use on Musca¬ 
tine Island, Iowa 873. 
organizations, factors in success of, Ky. 
537. 

population trends in Washington, Wash. 
266. 

rehabilitation clients, characteristics. 
Ark. 713. 

rehabilitation, conditions affecting, 125. 
relief and social security in Colorado, 
Colo. 875. 

relief In Colorado, Colo. 873. 
socdal life of Japan, 874. 
yontb and relief in Colorado, Colo. 875. 
zoning, control of land use under police 
power. 407. 

Rust— 

mycelium in woody tissues, staining. 638. 
toxins, 486. 

yellow, biological races, incidence and 
distribution, 49. 

yellow, biological races on grassrs, in¬ 
fection tests with, 50. 
yellow, susceptibility and resistance of 
barley varieties. 49. 


24455—38-9 
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Rusts, Gymnosporangium, dispersal of viable 
basidiospores, 47. 

Rutabagas, eee Swedes. 

Rye- 

acreages, yields, and total production, 
U.S.D.A. 712. 

and rye flour, production-consumption 
balance, Micli. 700. 
fall growth, analyses, Ky. 29. 
flour, biological value for cattle, 236. 
for feed grain, variety tests, Mont. 618. 
losses from diseases in 1935, U.S.D.A. 
839. 

Petkus, experimental infection with 
wheat bunts, 641. 
variety tests, Tenn. 29; Tex. 468. 
Ryegrass— 

English, feeding value of hay from, 669. 
growth, effect of shoot cutting, 178. 
Safflower— 

Indian, classification, 33. 
seed ixteal, studies, IT.S.D.A. 579. 

Sage, aphids infesting, 659. 

Sagrain in Yazoo-Mississippi Delta, Miss. 473. 
St. Johnswoit, control, Calif. 780. 

Salmontlla — 

aertrycke, fermentative varieties, 100. 
certryckeg studies, Ky. 97. 
cultures, oxidation-reduction potentials 
in. 100. 

enteritidU, notes, 101. 
infection, vaccination against 392. 
onderstepoort, new type, description, 
538. 

puUorum—see also PuUorum disease, 
on sterilized and unsterilized egg¬ 
shells, resistance to formalde¬ 
hyde fumigation, 695. 
rough variants from chicks, 251. 
gaUinarum group of micro-organ¬ 
isms, comparative bacteriological 
tests, 855. 

serological types isolated ffom paraty¬ 
phoid in chicks, 698. 
spp., resistance to formaldehyde fumi¬ 
gation, 696. 

suipcstifer infection in man, case report, 
247. 

type Oranienburg in baby quail, 098. 
types, Vi antigens of, 392. 

Salt- 

absorption by roots, 457. 
accumulation of plant cells, 169. 
deficiency in mfln, experimental, 563. 
iodized, sale and use, improving regula¬ 
tions, 572. 

Salts— 

emulsifying, used in preparation of proc¬ 
essed cbeese, 687. 

movement in lettuce and other truck 
crop beds under cultivation, Ariz. 9. 
San Josd scale, control, U.S.D»4. 654. 

Sand, ah:»orption by, cone method for de¬ 
termining, U.S.D.A. 112. 

Sand culture equipment, automatically oper¬ 
ated. 


Sand flies, notes, n.S.D.A. 654. 

Sandy loam, Dickinson, nitrate accumulation 
and base exchange capacity, effect of or¬ 
ganic matter, 756. 

Sarcocystis — 

organism Elbowing character of, in nerv¬ 
ous system of sheep, 394. 
sp. of wild rats, 212. 

Sarcoma, growth, effect of genetic constitu¬ 
tion of host, 19. 

Sarcophaga — 

falcuJata, effect of environment, 664. 
parasites of, 511. 

Satin moth, notes, U.S.D.A. 654. 

Sauerkraut studies, N.Y.State 579. 

Sawdust in homes, rehition to fleas, 656. 
Sawflies, biology, 226. 

Sawfly, black wheat-stem, studies, Ohio 214, 
226. 

Sawfly, marsh willow, in Illinois, 226. 

Scabies, eradication, TJ.S.D.A. 688. 

Scale Insects— 

control, N.Y.State 656. 
noudiaspine, injurious to mango flowers 
and fruits, 71. 
of Arizona, Ariz. 65. 

ScainJ>U8 indagator, notes, 370. 

Scapteriscas acletust notes, U.S.D.A. 654. 
Schi8tooerc&-^ 
gregaria — 

development, relation to humidity 
and temperature, 217. 
in V. S. S. R., 217. 
life history and habits, 216. 
migrations and periodicity in Persia, 
216. 

studies, 658. 

spp., role in cotton wilt transmission, 
809. 

Schistosoma — 

japoniewm, molluscan intermediate hosts, 

212 . 

turkc8tanicum» life history note, 692. 
SchoenoJHua hipvnctifer, epidemiological ex¬ 
periments, 220. 

School teachers— 

of vocational agriculture, precznploy- 
ment records and activities, Pa. 268. 
rural, in Pennsylvania, professional 
movement, Pa. 267. 

Schools— 

of Montana, organization and costs, 
Mont. 558. 

State support, need for, 417. 

Sciara fcnestralis on mushroom, control, 825. 
Scirpophaga innotata, control, 662. 
Scirtothrips — 

cltri, see Citrus thrips. 

8ig7Upenni8, notes, 69. 

Solerophoma eiistomonis n.sp., of Texas blue¬ 
bell, Tex. 62. 

Sclerospora graminicola — 

on millet in Minnesota, 809. 
oospores, infection by. relation to en¬ 
vironmental factors and treatment, 48. 
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Sclerotinia — 

and related genera, North American 
species, 807. 

paeudo-tvibcrosa, cause of chestnut black 
rot, 640. 

aclej otiorum, effect on apricot branches, 
646. 

aclcrotiorum, notes, 636. 
species and related genera in North 
America, [N.Y.] Cornell 804. 
spp., apothecial development in, Ky. 46. 
spp., cause of lettuce di'-ease, Ariz. 202. 

Sclerotium — 

delpJiinii in Kansas, 030. 
rolfaii, sderotia viability after passage 
through digestive tract of livestock, 
486. 

rolfsil, watermelon seed as carrier, Tex. 
488. 

Soolutua multistriatua, see Elm bark beetle, 
smaller European. 

Scours in calves, treatment, 851. 

Screwworm— 

flies attacking livestock, predisposing 
causes, 832. 
situation in 1935, 511. 

Screwworms— 

attacking livestock, predisposing causes, 
832. 

control, XJ.S.D.A. 501. 
in wounds on goats and ^heep, repel- 
lency of pine-tar oil to, 364. 
notes, Tex. 502; TJ.S.D.A. 654. 

Scurfy scale, notes, N.Y.Stat“ G5G. 

ticyphorphoru^ aciipunctatuf, studies. 828. 

Sea water, changes in. relation to lanknesb 
of Zoatera growth, 173. 

Sedge aphid, notes, U.S.D.A. 654. 

Seed- 

Act, Federal, interstate clause, 787. 
disinfection against wheat bunt, labora¬ 
tory testing, 200. 

Growers’ Association, Canadian, report, 
024. 

laws, flower seeds under, N.Y.State l90. 
loan financing, Federal, relation to agri¬ 
cultural rehabilitation and land use, 
U.S.D.A. 710. 
oils, studies, n.S.DA.. 579. 
situation for 1937, N.Y.State 894. 
treatment of cereals, 640. 
treatment of vegetables, chart for 1936, 
U.S.D.A. 208. 

treatments, toxic effect as revealed in 
germination le^onse, 787. 

Seedhed preparaiion studies, Tex. 468. 

Secd-corn maggot injury to spinach seedlings, 
relation to fertilizers, 364. 

Seeds— 

aged, visible mutations from, 19. 
analysis, relation to seed disinfectants, 


Seeds—Continued. 

improvement program of New York 
State, 7S7. 

injured, germination, 787. 
inspection In Canada, 787. 
inspection in New York State, 787. 
light and dark, effect of radiation, 606. 
longevity, 37. 

nonwarranty or disclaimer clause, 787. 
of aquatic plants, storage and germina¬ 
tion, [N.Y.]Cornell 316. 
registered, in scheme of Canadian agri¬ 
culture. 024. 

screen protection against rodents, U.S. 
D.A. 632. 

storage experiments, Hawaii 780. 
stored under various temperature and 
moisture conditions, germination, 
U.S.D.A. 617. 

testing rules, international, value of 
purity analysis methods, 787. 
tests, N.H. 475; N.Y.State 624; Vt. 330. 
viability after exposure to temperatures 
near absolute zero, 17. 
water content and latent life in, rela¬ 
tions, 17. 

Seiulua pomi^ notes, Colo. 224. 

Selection, creative power, 19. 

S^enium— 

compounds, toxicity, 245. 
containing foodstuffs, effect on growth 
and reproduction of rats, 670. 
containing plants, Colo. 97. 
containing plants, toxicity to aphids, 
S29. 

in foodstuffs, ability of rats to detect 
and differentiate between small quan¬ 
tities, 63. 

in soils of United States, U.S.D.A. 590. 
in soils, toxic wheat grown on, 436. 
in toxic wheat, U.S.DA.. 579. 
poisoning, review of present knowledge, 
246. 

salts injected into hens’ eggs, mon¬ 
strosities produced by, 245. 
studies, U.S.D.A. 589. 
toxicity of food containing, U.S.D.A. 
375. 

toxicity to plants, U.S.D.A. 634. 
toxicology, determination in air-gas- 
dust mixtures, 439. 

Selocide. spray residues from, Calif. 824. 

Seminal vesicle— 

and prostate gland of rats, effect of 
ovarian transplants, 615. 
of rodents, effect of androsterone and 
male hormone concentrates, 780. 

Separators, fhrm, caring for, effect on qual¬ 
ity of cream, 845. 

Septicemia, hemorrhagic, treatment with 
soda, n.S.D.A. 688. 


787. Septohaeidium spp. on dims, 648. 

buried viable, of enclosed and unenclosed Septoria odeaa, cause of ebrysanthemnm leaf 
hill land, 178. spot, U.S.D.A. 635. 

disease-resistant, sources, U.S.D.A. 818. SeptoUnia podophylUna n.g. and mcomb., 
germination, physiology, N.Y.State 624. description, 807. 
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Sequoias, stem wood, detailed structure, 
634. 

Scrieothrips variaWis on cotton, S.C. 217. 

Sericulture, see Silkworms. 

Setaria infection of calTes, 250. 

Setiostoma femaldellaa notes, 662. 

Sewage, examination, standard methods, 293. 

Sex— 

characters, male secondary, develop¬ 
ment, effect of elimination of sper¬ 
matocytes, 320. 

control experiment in chicks hy ad¬ 
ministering sex hormone to hens, 617. 
determination of beavers, Mich. 617. 
hormones, quantitative extraction from 
urine, procedure, 467. 
in mammals, artidcial control, 323. 
modification in chick embryo resulting 
from Injections of male and female 
hormones, 778. 

organs, secondary, in rabbits, effect of 
hysterectomy, 24. 

Bessava spp. of coconuts, 218. 

Sheep —see also Ewes and Lambs. 

before and after castration, heat pro¬ 
duction, N.H. 520. 

blood, phosphorus partition, effect of 
bonemeal feeding, 371. 
botfiy. see Botfly, sheep, 
breeding, feeding, and management 
studies, U.SJ).A. 667. 
breeding for fine wool, 176. 
breeding problems, Calif. 834; IJ.S.D.A. 
24. 

chromosome number in, Tex. 463. 
Coiriedale, adaptation to southwest 
Texas conditions, Tex. 516. 
deficiency disease called Jimmies, Tex. 
517. 

deficiency disease in Western Australia, 
260. 

development of use in ancient times, 
176. 

diseases, studies, hHch. 689. 
fed mineral acid silage, calcium and 
phosphorus metabolism, effect of cal¬ 
cium salts and hay, 672. 
feeding, Calif. 834. 

fine wool, inheritance of poUed charac¬ 
ter in, Tex. 463. 

grazing on irrigated pastures, rotation 
paddock system, Nev. 227. 
grazing, worm burden and live-weight 
increase, correlation, 251. 
helminthic parasitism, certain net effects 
in, 250. 

Icelandic, intestinal parasites, 394. 
losses in feed lot, Tex. 533. 
losses of. Colo. 533. 
maggot fly, studies, 243. 

Merino, growth, effect of calcium and 
magnesium' supplements, 373. 
native, grading up with purebred rams, 
Ga. 370. 

organism found in central nervous sys¬ 
tem. 394. 


Sheep—Continued. 

overshot and undershot jaw studies, 
developments in, 611. 
parasites and parasitic diseases, treat¬ 
ment and control, 851. 
phosphorus and iodine supplements in 
field experiments, 373. 
poisoning, see Plants, poisonous, and 
specific plants. 

pox, relation to vaccinia and variola, 
243. 

pox virus, studies. 244. 

Ramhouillet, skin folds, relation to 
weight of fleece, Tex. 516. 
scab mite, life history, 393. 
transmission of wool and body charac¬ 
teristics, 287. 

use in rabies vaccine protection tests, 
535. 

vitamin A requirements, Calif. 834. 
wintering on temporary grasses, 178. 
worm infestation, 243. 
yearling, fecal parasite egg counts, 395. 

Sheets, buying, guides for. U.S.D.A. 893. 

SLclterbelt, see Trees, shelterbelt. 

Shrubs for planting in western Oklahoma, 
[Okla.] Panhandle 632. 

Silage— 

A. 1. V., studies, 526. 
alfalfa, feeding value, 680. 
alfalfa, making experiments, 84. 
alfalfa-molasses, v. alfalfa hay as rough- 
age for lactating cows, 528. 
as possible means of killing liver fluke 
larvae encysted on grass, Hawaii 820. 
butyric acid and lactic acid fermenta¬ 
tion in, 686. 

com, cost of production, Wis. 554. 
com, studies, W.Ya. 836. 
com V. grass silage, feeding value, Yt. 
235. 

crops for dairy cattle, Ill. 842. 
fermentations in, relation to cheese 
making, 389. 

from concrete and trench silos, analyses, 
Tenn. 81. 

grass, plus molasses, digestibility, Yt. 
235. 

graaq. v. com silage, feeding value, Yt. 
235. 

grass, with and without mineral acid, 
effect on milking cows, 842. 
making experiments, 84. 
maturity for harvesting crops and 
methods of putting into silo, Ill. 842. 
mineral-acid clover grass, as poultry 
feed, 231. 

mineral-acid, fed to sheep, effect of 
addition of calcium salts and hay, 
672. 

money value, Ill. 842. 
preservation, 84. 
production, 836. 

red dover, acidified with new proprie¬ 
tary phosphorus compounds, prepara¬ 
tion, 669. 
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Silage—Continued. 

sunflower, cost of production, Wis. 554. 
y. sweetpotatoes for milk production, 
526. 

Silk— 

fabric, dry-cleaning trials, 892. 
fabrics, stretch and slippage of yarns 
in, causes, 430. 

fibroin and wild silk, degradation by 
steam, 140. 

fibroin hydiolysls products, 581. 
unweighted, effect of water-washing on 
strength, 892. 

weighted and unweighted, technical 
studies, 890. 

Silkworm parasite, fumigation of eggs. 832. 
Silkwoims, organic compounds as stomach 
poisons, tests, 361. 

Silos, aeration, rules for, 540. 

Silos, measuring capacities. Ill. 842. 

Silt in streams, U.S.D.A. 542. 

Silt sampler, Ramser, construction and in¬ 
stallation, instructions, XJ.S.D.A. 400. 
Silver staining, physical chemistry, 438. 
Simuliidae of eastern Canada, 511. 

Sires— see also Bulls. 

high grade purebred, value, Mont. 679. 
Sisal weevil, studies, 828. 

SitopJiilus — 

granatiuSy see Granary weevil. 
oryza, see Bice weeviL 
Sitotroga cerealella, see Angoumois grain 
moth. 

Skatole as growth-promoting substance, 314. 
Skim mUk— 

availability of calcium in, 129. 
dried, consumer acceptance, TT.S.D.A. 
715. 

foam, accumulation of protein in, 682. 
value for pigs on pasture, Nev. 227. 

Skin irritation tests, technic for, Mich. 246. 
Skin lesions, two ty^, relation to deficiency 
of flavine and vitamin Bo, 426. 

Skins, see Hides. 

Skunks, seasonal food in New York, 821. 
Smoketree Vertioillium wilt, n.S.DA. 803. 
Smndges as protection against frost, 751. 
Snapdragon rust, notes, Mich. 635. 

Snow mold disease, notes, 53. 

Snow surveying, T7.S.UA. 698. 

Social- 

organization, rural, in Ohio, aspects, 
^ 25 . 

security and rural relief in Colorado, 
Colo. 875. 

upper classes, lower natural increase of, 
exceptions to uniformity, 265. 
Sociology, rural, studies, Mo. 713. 

Sodium— 

alginate as stabilizer in ice cream, 528. 
arsenite as fungicide against cereal 
smut, 51. 

caeodylate, intravenous injections, Calif. 
848. 

determination, Mich. 579. 
fluoaluminate, new form, 6 


Sodium—Continued. 

in blood and in plant tissue, microdeter* 
mination, 372. 
in nutrition, 881. 

new analytical reagents for, N.Y.State 
579. 

nitrate, effect on Heterodera scHiachtU 
infected soil, 58. 

Soil- . 

absorbing complex, mineral content, de¬ 
termination, 582. 

acidity— see also Lime, Limestone, Lim¬ 
ing, and Soils, acid. 

at different depths, effect of sulfur 
and sulfuric acid, 760. 
analysis— 

directions for making by hydrom¬ 
eter method. 447. 
for phosphorus, nitrogen, and car¬ 
bon, Iowa 8. 

mechanical, citrate method, results, 
590. 

mechanical, dispersion by sodium 
carbonate or sodium oxalate 
treatment, 448. 

mechanical, effect of temperature, 
590. 

mechanical, oxidation of organic 
matter in, applicability of alka¬ 
line permanganate, 448. 
mechanical, photoelectric method, 
590. 

rapid chemical methods, Hawafi. 
Sugar Planters’ 438. 

and peat mixtures, moisture-holding ca¬ 
pacity, comparison, U.S.D.A. 304. 
and water classification for agricultural 
adjustment, Ariz. 6. 
bacteria, activity, effect of long con¬ 
tinued soil treatment. Mo. 589. 
bacteria, short-period fluctuations in 
numbers, 598. 

chemistry research, practical aspects, 
159. 

colloids, see Colloids, 
conservation— 

and flood control. U.S.D.A. 400. 
bibliography, TJ.S.D.A. 400. 
problem in United States, t7.SJ).A« 
111 . 

Service, research and cooperative 
relations, n.S.D.A. 699. 
studies, Calif. 857. 
surveys, procedure for making, U.S. 
D.A. 700. 

watershed and hydrologic studies In, 
544. 

consolidation works on bridge over Tech 
River in France, 401. 
deficiencies. Calif. 752. 
erosion— 

and measures of defense in Pied¬ 
mont, U.S.DJL 858. 
and stream flow control, forest and 
agricultural influences, IT.SJD.A. 
699. 
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Soil—Continued. 

erosion—continued. 

conditions induced br human prac¬ 
tices, U.SJ>.A 111. 
control, Ark. 589, 699. 
control, adjustments in farm or¬ 
ganization for, Okla. 552. 
control by agronomic and engineer¬ 
ing methods, Tex. 543. 
control by terraces. 111. 253. 
control, crop adaptability for, TT.S. 
D.A. 323. 

control, engineering phases, sympo¬ 
sium, 253. 

control in Southern States, TT.S.D.A. 

111 . 

control in United States, U.S.I).A. 

111 . 

control, plants valuable for, U.S. 
DA. 600. 

control, role of strip-cropping in, 
U.S.DA. 323. 
control, treatise, 699. 
experiment stations, soils from, U.S. 
D.A. 589. 

on Boise River 'watershed, factors 
in, U.S.D.A. 545. 

reduction by Including cover crops 
in rotations, W.Va. 781. 
sheet, on Cecil clay, Ala. 544. 
studies, Mo. 589. 

experiment fields, fertilizer studies, Ky. 
7. 

fertility— 

building up and maintaining, Ala. 
Tuskegee 755. 

conservation, adjustments in farm 
organization for, Okla. 552. 
measuring, electrodialysis for, 599. 
studies, Tex. 469. 
studies with Mauritius soils, 328. 
heating by electricity, 256. 
in frames, heating by electricity, 114. 
mass, deformation by electricity, 402. 
Mechanics and Foundation Engineering, 
International Conference, proceedings, 
401. 

microbiology, 450; U.S.D.A. 596. 
microbiology, problems in, treatise, 757. 
microstmcture, genesis. Mo. 589. 
moisture— 

conservation studies, Tex. 469. 
decreasing, effect on size of lemons, 
799. 

dynamics, role of capillary potential 
in. 111. 

hygroscopic, state in determined by 
alcohol, Mich. 159. 
in orchards, effect of fillers, 792. 
in soil samples without drying, de- 
texmination, 547. 

relation to wheat production in 
Great Plains, U.S.DA. 617. 
studies using metering instrument, 
798. 


pressures on lining of midtown Hudson 
tunnel, measurement, 401. 
productivity, maintenance in irrigated 
regions, U.S.D.A. 617. 
profiles in Niagara Co., tree behavior on, 
[N.T.] Cornell 302. 

properties, effect of management, 448. 
reaction and total acidity, Hawaii. 

Sugar Planters* 596. 
reaction, studies, Ariz. 6. 
reaction tests, glass electrode method, 
584. 

research in Hawaii, Hawaii 752. 
samples, undisturbed, pressure void ratio 
diagram, effect of speed of loading 
increment, 401. 

sampling cylinder, types, description, 
138. 

science, catapboresis in, 592. 
science, principles and practice, treatise, 
446. 

Science Society of America, organization, 
288. 

separates and soil factions, base ex¬ 
change in. 755. 
survey in— 

Alabama, Lauderdale Co., U.S.D.A. 

446. 

Alabama, Mobile Co., U.S.D.A. 158. 
California, Altnras area, U.S.D.A. 7. 
Iowa, Iowa 302. 

Kentucky, Fayette Co., U.S.D.A. 7* 
New Mexico, Roswell area, U.S.DA. 

447. 

North Carolina, Lee Co., U.S.D.A. 
159. 

Texas, Wheeler Co., U.S.D.A. 589. 
West Virainia. Randolph Co., 
U.S,D.A. 7, 
survey, systems, 752. 
surveys, U.S.D.A. 589. 
suspensions, density, determination 
methods, 162. 

suspensions, oxidation-reduction poten¬ 
tials, relation to acidity and nitrifi¬ 
cation, 9. 

temperature and moisture, correlation 
analysis, 445. 

temperature, high, control, 547. 
temperatures at various depths, Calif. 
752. 

temperatures, effect of Irrigation and 
cropping, Calif. 752. 
tests, potash results, reagent for elimi¬ 
nation of effect of high ammonia con¬ 
centrations, 150. 

types and plant communities, correla¬ 
tion, 12. 

utilization, relation to wireworm in¬ 
jury, 77. 

water, see Soil moisture. 

Soils— 

acid —see also Soil acidity. 

injurious effect on plant growth, 
causes, 456. 

overliming, cause of injury, Vt. 167. 
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Soils—Continued. | 

adsorption of bacteiia by, [NY.]Cornell 
757. 

alkali, see Alkali. 

and rocks of Hawaii, iodine content, 
Hawaii 740. 

angle of friction and settlements in, 
determining, 401. 
animal relations to, 753. 
arch action in, theory, 253. 
base-exchange phenomena, conformity to 
physicochemical laws, 594. 
base-exchange reaction, effect of soil: 
water ratio, 595. 

calcareous, alkalinity, relation to by- 
drolysib of calcium carbonate, Ariz 
595. 

cation exchange capacity, effect of phos¬ 
phates, 453. 

cohesionless, shearing resistance, 401. 
cohesiTe, unconfined compression and 
surface loading tests, correlation, 401. 
corrosiveness, electrolytic measurement, 
402. 

cropped, effect of fertilizers and lime on 
electrodialyzable and exchangeable 
potash, 11. 

cropped to alfalfa, fatigue of, role of 
bacteriophage, 599. 

desert and brown forest, aggregation of. 
Mo. 589. 

electrodialyzable bases in, effect of fer¬ 
tilizers and cropping, Del. 589. 
exploration for foundation purposes, in¬ 
terpretation of results, 401. 
field, rate of infiltration of water, fac¬ 
tors affecting, 803. 
fine-grained, consolidation, 401. 
formation of structure in, 592. 
grades of Tennessee farm lands, Tenn. 7. 
humification, method for determining, 
683. 

Inoculation, see Legumes, inoculation, 
mineral, adsorption complex, 591. 
muck, see Muck soils, 
nitrate accumulation in, nitrogen as 
factor, 103. 

nitrogen and organic matter in, effect 
of wind erosion and cultivation in 
southern high plains, 163. 
nonfertile, T7.S.D.A. 589. 
of California, phosphate deficiencies, 
methods for diagnosing, 454. 
of Hawaii, handbook, 752. 
of Illinois, Clinton Co., Ill. 158. 
of Iowa, variability of cropping systems 
and yirids, 868. 

of Nevada, outline of proposed investi¬ 
gations, Nov. 752. 
of New Jersey, manganese in, 761. 
of southern high plains, physical 
changes in, 162. 

of tropical regions, amide nitrogen of, 
583. 

of United States, selenium in, U.S.DAl. 
590. 


;—Continued. 

orchard, unproductiveness, relaiiun to 
lead arsenate spray accumulations, 
450. 

organic matter in, see Organic matter, 
origin, constitution, and classification, 
treatise. 751. 

oxidation-reduction potential, effect of 
decomposition of organic matter, 306 
peat, see Peat. 

permanent wilting point, dilatometer 
method of determining, 449. 

Podzol profile, pH and base saturation, 
595. 

poor grade, nitrate and organic matter 
in, effect of summer cever, Fla. 307, 
323. 

process of shear in, effect of scale-like 
shape of clay particles, 401. 
radiating elastic waves in, protection of 
structures from, 401. 

Red, of Attica, Greece, 159. 
relation to fruit growing in New York. 
[N.Y.lComeU 302. 

shearing resistance and plastic flow, ring 
shearing apparatus for determination, 
401. 

slick spot, nature of microhlological ac¬ 
tivities in. Colo. 446. 
sorption of gases on, 594. 
surface pressure, sorption, and resistance 
to wetting, 694, 

Toa silt loam, solubility of nutrient ele¬ 
ments in, P.R.COL 8. 
tropical, biological processes in, 451. 
water absorption rate, effect of range 
plant cover, 191. 

waterlogged, transformation of nitrates 
in, 163. 

weathering, gels and gel mixtures oc¬ 
curring in process, determination, 591. 
wilting coefficient, rapid method for de¬ 
termining. 160. 

Yazoo and Lintonia, fertilizer studies, 
328. 

Bolanum demtssum^ 

forms, behavior to four lines of Phytoph- 
tJiora infestans, 195. 
specific mechanisms against Synchitrium 
endoWoticum and Phytoplithora tnfea- 
ta/M, 486. 

Solar— 

and terrestrial phenomena, relations, 
750. 

energy, use for heating water in Gall- 
fomla, Calif. 550. 

radiation, variations, effect on terrestrial 
temperatures, 5. 

Solids, elastic, stress distribution in, 401. 
Solutions used in Van Slyke gasometric 
methods, self-sealing vessels for storage, 
747. 

Solvents from the farm, 178. 

Sore mouth of sheep and goats, Tex. 583. 
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Sorgbum— 

acreages, yields, and total production, 
U.S,D.A. 712. 

as root rot remover, Tex. 488. 
breeding, Colo. 46S. 
chromosome numbers in, 21. 
cleistogamy in, 183. 
cracked grains in, ISS. 
cryptotrophic malnutrition in solution 
culture, 604. 

cultivated races, treatise, 783. 
diseases, control, Tex. 487. 
floral abnormalities in, 188. 
for silage, tests, Ga. 323. 
grain, breeding, Ariz. 29; Tex. 408; 
U.S.DA. 617. 

grain, culture experiments, Tex 408. 
grain, effect on succeeding crops, Tex. 
468. 

grain, growing and feeding, U.S.D.A. 785. 
grain, irrigation tests, Tex. 468. 
grain, varietal experiments and charac¬ 
teristics, Ark. 183. 

grain, variety tests, Ariz. 29; Ark. 617. 
Tex. 468. 

improvement, U.S.D.A. 26, 617. 
inheritance studies, 21; Tex. 468. 
midge in Anglo-Egyptian Sudan, 77. 
multiple seededness and consequent re¬ 
percussions, 183. 

partially immune to witchweed, breeding, 
639. 

reaction to root, crown, and shoot rot of 
milo, 493. 

sirup, high quality noncrystalliztng, 
preparation, Tenn. 125. 
sirup, use in food preparation, n.S.D.A 
716. 

smut studies, 488. 
stalks, leaf number, 184. 
stands, effect of germination and seed 
size, 785. 

types at Government Research Farm, 
Cawnpore, India, 472. 
varieties, identification, history, and dis¬ 
tribution, IT.S.D.A. 184. 
webworm, notes. Tex. 501. 

Sorghnms, grain, and corn, comparison, Tex. 

468. 

Sorgo- 

breeding, Tex. 468. 
culture experiment, Tex. 468. 
for sirup, variety tests, Ky. 29. 
sirup, studies, IT.S.D.A. 579. 
variety testa, Tex. 468. 

Sorrel, antiscorbutic concentrates from., 886. 

Sonrclover— 

as soil-building crop, Calif. 780. 
breeding, Calif. 780. 

Sows— see also Pigs and Swine, 
brood, rations for. Mo. 668. 
brood, self-feeding, Tex. 517. 
during gestation and lactation, bay and 
pasture for, Ark. 376. 
pregnant, alfalfa meal as protein supple¬ 
ment, Mich. 668. 


chemistry, 178. 

egg powder diet, calcium, phosphorus, 
and nitrogen retention of rats on, 126. 
flour as activator for nicotine sulfate, 
Ky. 65. 

hay as sole roughage for dairy cows, 
526. 

hay. feeding value, effect of time of 
harvest, 843. 

hay, protein content, Ohio 518. 
introductions, tests, Del. 618. 
oil meal, expcUer process, digestibility, 
670. 

oil meal protein, nutritive value, effect 
of beat used in extraction, 669. 
oil meals, feeding value for pigs, 838. 
oil, pineapple bran, molasses, and ba¬ 
gasse meal mixture, feeding value, 
Hawaii 835. 

oil, role in paint formulation, 178. 
proteins, 178. 

seeds, purple and brown spots on, 
cause, 205. 

Soybeans— 

and soybean products for dairy cows, 
842. 

as farm crop, 178. 

breeding, Mo. 618; [N.Y.]Cornell 780. 
cost of production, N.C. 119. 
costs and production practices, Ill. 869. 
culture and utilization, Ill. 156. 
culture experiments, Ark. 617; Tenn. 
29. 

feeding value for pigs, 838. 
for seed and forage, variety tests, Ha¬ 
waii 780. 

germinating, special equipment for, 787. 
harvesting, combines for, U.SJ>.A. 542. 
lecithin in, U.S.D.A. 579. 
nutrition, efficiency of free and com¬ 
bined nitrogen for, 34. 
nutritive value, [N.Y.] Cornell 835. 
processing, 178. 

raw and cooked, feeding experiments 
with pigs, 674. 

raw and heated, nutritive value of pro¬ 
tein, effect of cystine and casein sup- 
* plements, 669. 
response to irrigation, Ark. 617. 
seed mottling in, 474. 
substance causing flowering in, occur¬ 
rence and transport, 602. 
value, U.S.D.A. 715. 

varieties, cooking quality, U.S.D.A 716. 
varieties for bay, seed, and oil pro¬ 
duction, Ark. 327. 

variety tests. Ark. 617; Mo. 618; Tenn. 
29; Tex. 468. 

Spalangia spp., parasites of, 511. 

Spaniosa erptJireae, notes, 218. 

Sparrows, male, light regulation of sexual 
activity In, 320. 

Bpathim canadensis, parasite of EylurgapU 
nus mflpes, 64. 
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Sperm production, stimulation in a young 
sterile bull, Mo. 613. 

Spermatophytes, tissue cultures of, 315. 
Spermatozoa, physiology, 611. 

Splian^loma — 

australis n.comb., perfect stage of, 498. 
taiccetti, perfect stage, 648. 

Sphacria tulipifcra, notes, 637. 

Sphaeiocaipoa cristatus, chromosomes of, 
174. 

Spliafrosiilhe spp. on citrus, 648. 
tspharagemon cristatum, role in cotton wilt 
transmission, 809. i 

Spider— | 

black widow, biology, toxicology, and 
pathology, 226. I 

vagabond, senses involved in courtship, 
82:?. 

Spiders, notes, Tex. 502. | 

SpilocliaXcis Itrassolis, parasite of coconut | 

caterpillar, 824. 

Spinach— 

curly top in Texas. XJ.S.D.A. 803. 
diseases in Texas, U.S.D.A. 803. 
dried, availability of calcium in, 129. 
fertilization, Ariz. 38; N.Y.State 626. 
insects, notes, 501. 
irrigation, Tex. 476. 

Pewnospora effusa attacking in tide- 
water Virginia, US.D.A. 635. 
seed-corn maggot injury to seedlings, 
relation to fertilizers, 364. 

Texas, beet leafhopper on, 64. 
vitamin C in, 726. 

vitamin O potency, effect of storage, 
278. 

SpirocJiaeta galUnarum, Culex, a new vector 
of, 397. 

Spirochetoses of animals, 243. 

Spittle bug, notes, 656. 

Spleen, copper in, 130. 

Spleens, hog, nutritive value of protein In, 
371. 

Spodoptera exempta, notes, 662. 

Spongospora sWbterranea, notes, 53. 

Spray— 

fluids, fungicidal properties, 51. 
materials, comparison for apples, Del 
635. 

mixtures, new, Ey. 65. 
mixtures, stickers in. tests, 807. 
residue, N.Y.State 656. 
residue and codling moth control, Mo. 
655. 

residue from Selocide. Calil 824. 
residue on foods from standpoint of pub¬ 
lic health, 127. 

residue, removal, n.S.DjL. 655. 
residue removal, comparative efficiency 
of washing equipment, 359. 
schedules, studying, obtaining coopera¬ 
tion of growers in, 64. 

Spraying machinery, nozzles, 116. 

Sprays —see also Fungicides, Insectiddes, 
and specific forms, 

and dusts, selection and use, common e]> 
rors in, 656. 


Sprays—Continued, 
and spraying, 656. 

combined, spreaders in, laboratory eval¬ 
uation, 198. 
copper, see Copper. 

doimant season, for aphids, Mich. 655. 
oil, see Oil sprays. 

Springtails— 

in Iowa, biology, 826. 
in mubhioom beds, 67. 

Spruce 

black, growth, soil requirements and ef¬ 
fects of release cuttings, Mich. 633. 
black, occurrence and growth, relation 
to soil characteristics, 801. 
needle miners, control, N.Y.State 656. 
Norway, m northeastern United States, 
338. 

saw fly, European— 

biological control tests. 80. 
introduction into Canada, 667. 
outbreak in 1935 in Quebec, 226. 
Sitka, new disease in Germany, 819. 
Spurge nettle, characteristics and control, 
624. 

Squashes— 

breeding, N.Y.State 626. 
effect of time of fruit set and harvest, 
N.Y.State 625. 

Hubbard, blue and green color factors 
in, interaction, 772. 
insects affecting, Ind. 503. 

Squirrel, gray— 

oestrous cycle, 210. 
reproductive organs of male, 210. 

Stains— 

and stain removal agents, effect on 
weighted and unweighted silk. 891. 
biological, studies, 438; U.S.DA.. 579. 
Standards of living— 

and consumption, treatise, 140. 
of farm families, Victors affecting, 
Mich. 713. 

Staphylococci— 

associated with bovine mastitis, 93. 
crystal-violet agar reaction, specificity 
of dye in, 691. 

> Staphylococaus — 

food poisoning due to consumption of 
raw milk from cows with staphylo¬ 
coccus mastitis, 101. 
sp. in foremilk and in rennet extract, 
242. 

Starch, hydrolysis by hydrogen peroxide and 
ferrous sulfate, 742. 

Starches— 

in durum wheat, varietal and regional 
I variation in, 437. 

strength produced in fabrics by, 731. 
suitability for cotton fabric finishing, 
U.S.D.A. 731. 

Starchy foods, purchase and sale by Ten- 
nes.«»ee farm families, Tenn. 713. 
Statistical constants, significant figures in, 
406. 
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Steers—see also Cattle, beef. 

being finished on grass, amount of grain 
necessary, Tenn. 81. 
fattening, beet tops for, Colo. 375. 
fattening, rate and efficiency, effect of 
breeding and age, Mich. 668. 
feeding experiments, Ilawaii 835. 
feeding ration with added dicalcium 
phosphate, Tenn. 81. 
grade, fattening, Pa. 85. 
individually fed and ground-fed. rate of 
fattening, Tex. 516. 
range, type and conformation, relation 
to economy of gain and killing quali¬ 
ties, Ariz. SO. 

rate and economy of gain, relation to 
type and individuality, Tex. 516. 
yield and cost oi production, Mich. 708. 
Stephan itis rho^lodeniri, &€e Rhododendron 
lacebiig. 

StephamruB dentatue — 

control and eradication, 540. 
studies. 852. 

Stereum purpureun^ cause of pear disease. 
646. 

Sterility— 

in dairy cattle, use of hormones in com> 
bating, fN.y.lComell 777. 
in fowls, 675. 

Sterilization and disinfection. 848. 

Stilpnotia salicis. see Satin motb. 

Stock and scion, incompatibility, 792. 

Stock foods, see Feeding stuffs. 

Stock mosaic diseases, Calif. 804. 

Stocks, anthracnose of, Tex. 488. 

Stomach poisons, lelative toxicity to Phyl- 
lophaffa lanceolatay 222. 

Stomach preparations, iron and copper con¬ 
tents, 421. 

Stomach worms— 

in sheep, effect of salting pasture, 251. 
studies, Tex. 533. 

Stomata— 

degree of aperture, methods of deter¬ 
mining, 460. 

opening, relation to light intensity and 
wavelength, 315. 

Stomatitis— 

in sheep, Tex. 533. 

vesicular, and foot-and-mouth disease 
viruses, differentiation, 390. 
vesicular, studies, T7.S.D.A. 688. 
Storage— 

darkroom, effect on unweighted and tin 
weighted silk, 891. 
underground, studies, U.S.D.A. 542. 
Storages, air-cooled, construction and man¬ 
agement, Ohio 40i3. 

Store credit, costs, [N.Y.] Cornell 863. 
Strategus qmdrifoveatu^, control, TJ.S n,A. 
654. 

Stratiomyidae of Colorado and Utah, keys, 
77. 

Straussia longipennU, see Sunflower ma^ot 


Strawberries— 

berry production, relation to leaf area, 
798. 

breeding and culture, Tenn. 38; Tex. 
476. 

composition and character, factors af¬ 
fecting, Ark. 625. 
effect of irrigation, Oreg. 630. 
fertilization, Ey. 38. 
firmness and compobilion, effect of fer¬ 
tilizers, 331. 

Florida, handling, preoooling, and trans¬ 
portation, U.S.D.A. 479. 
frozen-pack, micro-organisms in, num¬ 
bers and types, 878. 

fruit production in, effect of late sum¬ 
mer and fall nitrogen applications, 
632. 

Howard 17, growth and blossoming, 
effects of nitrogen fertilizer and irri¬ 
gation, 631. 

moisture content, effect of growing con¬ 
ditions, 631. 

moisture meter experiments with, 708. 
transference of cyclamen mite to, 370. 
use of fertilizers on, Mo. G25. 
varieties, Colo. 476. 
variety tests, Ariz. 38. 

Strawberry- 

chlorosis, control by soil application of 
sulfur, Tex. 487. 
crown borer, notes, Ark. 635. 
dwarf in Massachusetts, U.S.D.A. 633. 
fruitworm, new pest in Oregon, 508. 
hybrids, cytology of chromosomes in, 
Tex. 476. 

juice, vitamin C In, Tenn. 123. 
leaf spot and leaf scorch, redneing by 
winter mulch, n.S.D.A. 803. 
losses from diseases in 1935, U.S.D.A. 
339. 

mosaic, N.Y.State 036. 
plants infested with stem nematode, 
natural transfer from clover, 210. 
plants, newly set, crane fly attacking, 
357. 

plants, nitrogen and carbohydrate con¬ 
tent, seasonal changes in, 836. 
root aphid, notes, U.S.D.A. 654. 
root weevil, control, N.Y.State 656. 
root weevil, identification, 512. 
seedlings and hybrids tested for resist¬ 
ance to black root, Tenn. 46. 
VerticUUum wilt, first report from Ore¬ 
gon, U.S.DJL 193. 
weevil, notes, U.S.D.A 654. 

Stream— 

and lake improvement, U.S.DA. 335. 
flow and erosion control, forest and 
agricultural influences, U.'S.D.A. 609. 
flow, effect of forest cover, U.S.D.A. 633. 
flow under divergent conditions, effect 
of forests, 633. 
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streptococci— 

group C hemolytic, reactions of guinea 
pig tissues to, 534. 

hemolytic, in pasteurized milk, preva¬ 
lence and classification, 685. 
hemolytic, studies, 101. 
in bovine mastitis, U.S.D.A. 688. 
lactic acid, sugar-fermenting abilities, 
eCToct of configurational relations of 
hexosGs, 846. 

lactic, bacteriophage phenomena In cul¬ 
tures, 38G. 

mastitis, in bulk milk, 386. 
mastitis, in milk, detection, U.S.D.A. 
391. 

nonpathogenic hemolytic, [N.Y.] Cornell 
841. 

of bovin<‘ origin, serology, 692 
type in milk, inhibiting growth of lactic 
streptococci, 386. 

types found in starters, effect of yeast 
extract, 846. 

Streptococcus — 

apis strains, studies, 513. 
laotis in raw and pasteurized milks of 
high quality, 527. 
lactis, varieties, [N.Y.] Cornell 841. 
liquefaciens in dairy products, Iowa 6S5. 
liquefaclcns in foremilk and in rennet 
extract, 242. 

liquefaciens in milk, action of aldehydes 
on, 685. 

mastitidis, detecting shedders of, 249. 
pyogenes associated with human disease, 
101 . 

strain, thermoduric, heat resistance of, 
387. 

tJiermophiluSj use in ripening milk for 
Swiss cheese, 687. 

Stresses, ground, distribution, representa¬ 
tion, 547, 

Strigula huxi, biological study, 806. 

Strip cropping, practical information, 
U.S.DA. 323. 

Strongylddes — 

avium, notes, F.R. 856. 
ratti in house rats, 218. 
ratti infection of rats with single ho- 
mogonic larva, 653. 

Strongylosis of equines, etiology, 852. 

Strongyhis spp. of horses in Brazil, 852. 

Sturmia serioariae eggs, fumigation, 882. 

Stylopage Iciohypha n.sp., preying on nem¬ 
atodes, 650. 

Suocinea horticoJa, life history and habits, 
227. 

Sudan grass— 

as temporary pasture crop, 528. 
culture experiments. Tex. 468. 
for fattening pigs, Tex. 517. 
grazing v. Sudan grass grazing and 
cottonseed meal, Tex. 516. 
ffelmintfiosporium turdcum on, T7.8.D.A. 
684. 

seed production, Mich. 618. 


Sudan gi-ass—Continued. 

V. Napier giuss, value, Hawaii 841. 

V. sweetclover for pasture, W.Va. 842. 
Sugar —see also Sugars. 

analysis, determination of cuprous 
oxide as applied to, 439. 
canc, and sirup, studies, n.S.D.A. 579. 
cane, boiling, 329. 
corn, use in ice cream, 688. 
factories, problem of evaporation and 
efficient use of steam, 329. 
in Australia, economics of, 323. 
in blood, see Blood sugar, 
in leaf sheaths of sugarcane plant dur¬ 
ing day and night, fluctuations, 
Hawaii-Sugar Planters* 605. 
manufacture, papers on, 329. 
refining qualitx. papc.s on, 329. 
solutions, viscosity and electrical con¬ 
ductivity, 329. 

yields, theoretical, determining, 328. 
Sugar beet —see also Beet. 

curly top, histological and cytological 
changes in seedlings, 810. 
curly top transmission, Calif. 804. 
disease, nonparasitic, n.S.D.A. 634. 
experiments, Calif. 780. 
heart and dry rots, control by boron, 
206. 

heart rot, control, 205, 206. 
losses from diseases in 1935, U.S.D.A. 
889. 

machinery, Calif. 857; Colo. 542; 
U.S.D.A. 542. 

machinery, new developments in, 860. 
seed, extension of production, n.S.D.A. 
617. 

shavings in rations for hens, 230. 
southern root rot, fungus causing, Calif. 
804. 

virus diseases, present situation, 205. 
yellowing, studies, 58. 

Sugar beets— 

acreages, yidds, and total production, 
TJ.S.D.A, 712. 
analysis, Mich. 579. 
boron deficiency disease of, 205. 
breeding, Calif. 780; U.S.D.A. 617. 
fungi on, 205. 
improvement, U.S.DAl. 26. 
nutritional studies on peat soils, Calif. 
780. 

production in California, 811. 
production-consumption balance, Mich. 
709. 

yi^d and cost of production, Mich. 708. 
yields, increasing, Mich. 618. 

.rcano— 

absorption of mineral nutrients, effect 
of age, 622. 

acreages, yields, and total production, 
U.S.DAL. 712. 
bagasse, value, Tex. 516. 
beetle, notes. Ark. 655. 
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Sugarcane—Continued. 

borer, control with Trichogramma minu- 
turn, 79. 

borer, notes, TJ.S.D.A. 654. 
borer parasites, rearing and relea.se, 824. 
breeding, U.S.D.A. 617. 
breeding, sheeting seedlings, 328. 
caneland cultivation in Queensland, 828. 
clones, maintenance of first-year char¬ 
acter'*, 328. 

culture es^ieriments, Tex. 468. 
damage by rats in Queensland, identifica¬ 
tion, 211. 

disease resistance tests, 494. 
diseases in Pueito Rico, P.R. 347. 
diseases, research, 404. 
diseases, yirus, in Ewangtung Province, 
195. 

fertilizer requirements, 328. 
fiber, industrial utilization, 178. 
flowering, in United Provinces, 184. 
for sirup, variety tests, Tex. 468. 
germination and early growth, effect of 
presoaMng, 184. 

gumming and leaf scald resistance tests 
in Mauritius, 494. 

gummosis disease in Puerto Rico, 494. 
gyrotilling at Aguirre, Puerto Rico, 328. 
high nitrogen fertilizer mixtures for, 
U.S.D.A. 617. 
insects affecting, 214. 
juice analyses, relation to fertilizer re¬ 
quirements of sous, 328. 
juice, analysis, 328. 
land, drainage, U.S.D.A 542. 
land, irrigation and drainage, 328. 
maturity, determination, papers on, 328. 
mosaic, new types, transmission, 494. 
mosaic virus, relative infectivity in dif¬ 
ferent parts of cane, 494. 
mosaic virus strains in Louisiana, 494. 
origin and improvement, U.S.DA. 26. 
plant, sugar in leaf sheath during day 
and night, fluctuations, Hawaii.Sugar 
Planters* 605. 

production, amount and distribution of 
rainfall in. 587. 

quarantine, Hawaiian system, 494. 
ripening, relation to water supply, Ha¬ 
waii.Sugar Planters' 605. 
root rot studies in Hawaii, progress, 494. 
soil, studies, 328, 329. 
streak diseases, 494. 
studies, U.S.DA. 579. 
tasseled v. untasseled. comparative hard¬ 
ness. HawaiiSugar Planters' 622. 
Technologists, International Society, pro¬ 
ceedings, 328. 

three-roller mill used in experimental 
field work, 329. 

trash and soil organic matter, 328. 
weighing, portable scale for, 329. 
wild, of India, sucrose percentages, 474. 
yields, effect of winter soil-conserving 
crops, n.SJ)A. 324. 


Sugars— see also Glucose, Lactose, etc. 

reducing, determination, permanganate 
method of estimating reduced copper 
in, 294. 

Suleima helianthana, notes, 66. 

Sulfite liquor waste, ammoniation and pos¬ 
sible utilization, 164. 

Sulfur— 

and phosphorus in plants grown on 
same soil, comparison, 770. 
as insecticide, [N 7.]Cornell 820; Tex. 
502. 

different forms, effect on growth and 
wool production of sheep, 374. 
dips for control of goat lice, U.SDA. 
655. 

effect on Eeterodera schachUi infected 
soil, 58. 

excretions, relation to body weight. Mo. 

668 . 

fertilization, Ariz. 6. 
fungicidal properties, Tex. 487. 
in eggs, 525. 

metabolism, comparison with protein 
metabolism in infants and children, 
724. 

mixtures, see Lime-sulfur, 
residues, adhesiveness on foliage, N.J. 
488. 

sprays, effect on corrosion of prune cans, 
Oreg. 581. 

use in fertilizers for cotton, Ga. 323. 

Sulfuric acid for weed control, 702. 

Sulfuric acid, merits, Calif. 780. 

Sunflower insects in Kansas, 65. 

Sunflower maggot, notes, 65. 

Sunlight—see aUo Light. 

effect on milk and cream products, 844. 

Sunspots and weather forecasting in Canada, 
444. 

Superphosphate— 

effect on Eeterodera schachtii infected 
soil, 58. 

residual effect of, E^. 7. 

Surfen C, treatment for Trypanosoma Congo- 
tense, 103, 105. 

Surgical maggots, notes, tr.S.D.A. 654. 

Swallow, bank, life history and habits in 
Oneida Lake region, 652. 

Swamp fever, see Anemia, equine infectious. 

Swede seedlings. Pythium attack, effect of 
temperature, 347. 

Swedes— 

cost of production, Wis. 554. 
raan or boron deficiency disease in, con¬ 
trol, 812. 

Sweet com— 

bacterial wilt, N.7.State 636. 
breeding, Tex. 468. 
cost of production, U.S.D.x1l. 412. 
diseases, virus, in Ewangtung Province, 
195. 

inhreds, Conn.INewHaven] 733. 
losses from diseases in 1935. U.S.D.A. 
339. 
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Sweet corn—Continned. 

varieties, tebting, Hawaii 790. 
variety tests, Tex. 468. 

Sweet pea spotted wilt, Calif. 649. 

Sweet peas— 

bud drop, control, 801. 

fasciated, organism isolated from, 340. 

fasciation, 353. 

Sweetclover— 

as temporary pasture crop, 528. 
breeding for tolerance to acid soil and 
low coumarin content, W.Va. 781. 
composition, effect of superphosphate 
and lime, 623. 

culture experiments, Tex. 468. 
effect of manganese and copper, 761. 
plowing under early for beans. Mich. 
618. 

V. Sudan grass for pasture, W.Va. 842. 
variety tests, Tex. 468. 

Sweetpotato— 

diseases, control by soil application of 
sulfur, Tex. 487. 

losses from diseases in 1935, U.S.D.A. 
330. 

seedbeds, disinfection, Del. 635. 
starch, studies, TI.S.D.A. 579- 
starch, suitability for cotton fabric fin¬ 
ishing, 731. 

vines, effect of freezing on keeping qual¬ 
ity of crop, Ky. 29. 
weevil, control by fumigating seed tu¬ 
bers with paradichlorobenzene, 368. 
weevil, notes, U.S.D.A. 654. 
wilt, control, 811. 

Sweetpotatoes— 

acreages, yields, and total production, 
U.S.D.A. 712. 

breeding, Hawaii 780; Tenn. 29. 
cost of production, N.C. 119. 
culture experiments, U.S.DJi. 617. 
curing and storing without artificial 
heat, 786. 

cytological studies, Hawaii 780. 
effect of handling seed stock on shrink¬ 
age, plant production, and yield, 786. 
fertilizer experiments, Ark. 617. 
fertilizer requirements, Ark. 331. 
harvesting, curing, marketing, and feed¬ 
ing, Miss. 329. 
insect enemies, 215. 
production, 34. 

proximal dominance in. effect of thiou¬ 
rea, 785. 

V. silage for milk production, 526. 
variety tests, Tenn. 29. 
vitamin G in, Tenn. 125. 
yields following summer cover, Fla. 323. 
Swine— see also Pigs and Sows. 

Berkjala breed, resistance to hog chol¬ 
era, 539. 

blood serum, calcium and Inorganic 
phosphorus in, 229. 
breed crosses, color inheritance in, 774. 
breeding problems, U.S.DJi. 23. 


Swine—Continued. 

breeds, comparative productivity and 
adaptability to Philippine conditions, 
674. 

cross-breds, possibility of increasing lard 
production, 775. 

cryptorchidism in, inheritance, 177. 
erysipelas baciUue testing, importance 
of dilution fluid, 851. 
erysipelas, studies, 691; Nebr. 251. 
fecundity in, inheritance, 177. 
growth studies, energy metabolism in, 
86 . 

in first cross, inheritance in, 774. 
lungworms, ingestion of inflammatory 
exudate by, 395. 
parasites of, TJ.S.D.A. 689. 
performance tests, conducting, 674. 
progeny testing, Danish system, Iowa 
176. 

vitamin A requirements, Calif. 834. 
woolly hair in, 23. 

Sycamore anthracnose, notes, Mich. 635. 
Symptomatic anthrax, see Blackleg. 
Synanthedon pictipes, see Peach borer, les¬ 
ser. 

BynchytrUm papiUatum, notes, Ariz. 46. 
Synovitis, allergic, due to ingestion of Eng¬ 
lish walnuts, 271. 

Byphacia obvelata in house rats. 213. 
Tabanidae of New York, synopsis, biology 
and taxonomy, 77. 

Talninus spp. in Arkansas, Ark. 221. 
Tachinidae, new genera and species. Tex. 77. 
Tachypterellus guadngiblmsg see Apple cur- 
culio. 

I aenia taeniaeformis of British muskrat, 652. 
Taenia tenuicolUs of British muskrat, 652. 
Taeniothrips inconsequens, see Pear tbrips. 
TaeniotJirlps simplex, see Gladiolus tbrips. 
Tamarisk for fence posts, creosoting, Ariz. 
109. 

Tankage— 

feeding, effect on milk flavor, 90. 
supplemental value for pigs on rye pas¬ 
ture, Ark. 667. 

Tannin in plant c^s, physiology, 604. 
Tanning materials, n.S.D.A. 579. 
Tapeworms— 

control, Mich. 689. 
of poultry, PJEt. 856. 
of poultry, cjsticercoid of, 107. 
of poultry in Hawaii, OrckesUa platen- 
sis as intermediate host, 822. 

Tar oil sprays for apple pest control, 826. 
Tarnished plant bug, notes, Tenn. 65. 
Taro- 

diseases, control, Hawaii 804. 
processing, Ilawaii 740. 
producing areas, survey, Hawaii 780. 
varietal and dassifleation studies, Ha¬ 
waii 780. 

vitamin content and available caldum, 
Hawaii 877. 

Tarsonemus paUidus, see Cydomen mite. 
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Tax— 

delinquencies, decreases in, Ark. 705. 
delinquency, farm, and farnu land as¬ 
sessments, Ky. 117. 
levies and public expenditures in Ore¬ 
gon, Oreg. 711. 
proteobing, on wheat, 555. 

Taxation, town, in Yermont, Vt. 260. 

Taxes— 

ad valorem, burden on producing and 
cut-over forest lands. Ark. 705. 
farm, 707. 

of farm real estate, index numbers, 
Calif. 264. 

town, variations in, [N.Y.] Cornell 411. 
Taxonomy, procedure in, treatise, S56. 

Tea— 

attacked by Miorotermes pallidus, pre¬ 
vention, 60 S. 

effect on energy metabolism of children, 
Tex. 561. 

insect enemies in Ceylon, 657. 
seed oil, detection in olive oil, 439. 
Teats, supernumerary, in dairy cattle, types, 
175. 

Teeth— i 

composition, 730. 

decay and enamel hypoplasia, relation | 
to rickets and vitamin D, 420. 
decay, susceptibility in rats, 730. 
effect of low levels of fluorine intake on, 
[N.y.] Cornell 879. 

growth rate, effect of vitamin A defi¬ 
ciency, 724. 

of animals, variations and diseases of, 
847. 

TelenoMUs nigrocossalis, parasite of coconut 
caterpillar, 824, 

Telephone poles, use of woods for, Tex. 488. 
Temperature— see also Climate and Soil tem¬ 
perature. 

relation to variations of solar radiation, 
5. 

variation, eight-year periods, 5SS. 
Tenehrio moUtor, see Mealworm, yellow. 
Tenebrioides mnuriianicus, see Cadelle. 
Tennessee Station, report, 141. 

Tennessee University, notes, 432, 

Tent caterpillar— 

eastern, notes. Tenn. 65. 
forest, notes, U.S.D.A. 654. 

Teosinte. tetraploid strains, production, 
[N.y.] Cornell 764. 

TephHtis finaliSj notes, 65. 

Termites— 

distribution by greenhouse plants, € 7 . 
in United States, research, 827. 
notes, Mich. 655. 

Philippine, biological study, 058. 
Terrace outlet structures. Mo. 699. 

Terraces— 

design and construction for control of 
soil erosion, XU. 253. 
measuring acres per mile of terrace and 
total acres benefited, 547 . 


Terracing— 

cost, Ark. 699. 

farm land cooperatively, cost, 551. 
in Southeast, new developments, 546. 
with power equipment, cost, 858. 

Testes, structure in hybrids of yak and 
cattle, 774. 

Tetragonyssus spiniger, notes, 652. 
Tetrafneres — 

americana, intermediate hosts, Hawaii 
820. 

americana, notes, P.K. 856. 
cramij life history, 398. 
crami, parasite of ducks in North 
America, 398. 
graminis, notes, Colo. 218. 

Tctranychiia — 

bimaciiJatus control, hill posters* paste 
in sprays for, oOl. 
telarius, see Bed spider. 

Teirahtichua, Japanese species, 357. 

Teutana triangiiloaa attacking brown dog 
tick, 226. 

Texas Station— 

publications and articles by staff mem¬ 
bers, abstracts, 141. 
report, 676. 

Thallium— 

effect on plant growth, U.S.D.A. 439. 
poisoning of dogs and fowls, effect of 
arsenical insecticides, 246. 
sulfate simp as poison bait for house¬ 
hold ants, 513. 

sulfate, toxicity for cattle, 103. 
Thaumetopoea pityocanipa, notes, 824. 
Theobaldia incidena, nutritional require¬ 
ments, 365. 

Thielavia haaicolaj notes, Conn.[New Haven] 
206. 

Thiodiphenolamine, new ingredient of mos¬ 
quito larvicides, 504. 

Thiourea, effect on proximal dominance in 
sweetpotatoes, 785. 

Thorium alizarine sulfonate, Ky. 4. 

Thresher for seed beans, rubber as protective 
device on concave teeth of, 349. 

Thrip&— 

California Christmas berry, biology, 506. 
notes, U.S.D.A. 654. 
of Australia, 68 . 
on cotton, studies, Tex. 502. 

Thripa — 

imaglnta, notes, 69. 

spp., transmitting spotted wilt of let¬ 
tuce and potatoes, 641. 
tabaci, see Onion tbrips. 

Thurberia weevil, notes, U.S.D.A 654. 
i Thyroid— 

desiccated, effect on vitamin C in guinea 
pig organs, 428. 

effect on metabolism and milk secretion. 
Mo. 679. 

human goitrous, iodine in, Ky. 130, 
role in calorigenic action of vitamin D, 
727. 
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Thyroxin, effect on milk secretion and on I Tobacco—Continued. 


phosphatase of blood and milk, 531. 
Thysanoptera— 

collected in France, 827. 
common, of Australia, 68. 
in California, early knowledge previous 
to 1900, 827. 

of Iowa including four new species, 218. 
of Italy, 218. 
of the geenton, 361. 

Tick- 

Gulf coast, biology and economic im¬ 
portance, 514. 

Pacific Coast, transmission of bovine 
anaplasmosis by, 249. 
wintei. transmission of bovine anaplas¬ 
mosis by, 249. 

Tick-borne fever of sheep, transmission and 
distribution. 538. 

Ticks— 

affecting man and animals, U.S.D.A. 654. 
eradication, U.S.D.A. 689. 
transmission, Calif. 848. 
winter feeding, production of artificial 
conditions conducive to, 656. 

Tilletia — 

hfirrida, notes. U.S.DAl. 803. 
tritici—itee also host plants. 

now physiologic races for Washing¬ 
ton, Wash. 641. 

Timber— see also Lumber and Wood. 

cutting, selection typos, U.S.D.A. 632. 
management, tr.S.D.A. 632. 
properties, effect of fungus infection. 
819. 

South African, weights of, 112. 
structural, decay in, 403. 

Tihtbei'laliieXla^ new genus, erection. 667. 
Timothy— 

growth, effect of shoot cutting, 178. 
meadows, fertilization, Mich. 185. 
selection for improvement In hay qual¬ 
ity, 623. 

lime for seeding, Vt. 178. 

Tin plate container, corrosion by food prod¬ 
ucts, 744. 

Tineola hisselUetla, see Clothes motb, web¬ 
bing. 

Tiphiidae, catalog, 667, 

Tires, low pressure pneumatic, for farm 
tractors and equipment, 405. 

Tissue— 

culture studies on bacterial bypcrsensl- 
ttvity, 533. 

enzymes, effect of vitamin B and 6 
deficiencies. Ark. 716. 

Tissues, human, copper and inorganic iron 
in, 421. 

Titrations, apparatus for, 749. 

Toad, giant, in Barbados, status, 658. 
Tobacco- 

acreages, yields, and total production, 
U.S.DA. 712. 

and products, toxicity of insecticidal 
combinations, U.S.D.A. 655. 


blue mold, control by greenhouse fumi¬ 
gation, n.SJD.A. 634. 
breeding, 34; U.S.D.A. 617. 
budworm, control, 364; Conn. [New 
Haven] 214; U.S.D.A. 654. 
chemical studies, IT.S.D.A. 655. 
cigar leaf, agronomic experiments. 
Conn. [New Haven] 185. 
cigar leaf, production, relation to ab¬ 
sorption of plant nutrients, Pa. 84. 
cigar wrapper, variety tests, Tex. 468. 
cost of production, N.C. 119. 
cured leaf, pests attacking, 214, 358. 
cuily top virus, relation to plant tissues, 
637. 

disease, new, 494. 
diseases, Ky. 46. 

diseases in 1935, Conn. [New Haven] 
206. 

diseases in Virginia, U.S.D-A. 803. 
diseases, survey in Wisconsin, U.S.D.A. 
339. 

diseobes, viras, in Xwangtung Province, 
195. 

downy mildew— 

or blue mold, control, 206. 
relation to weather, 347. 
sources of inoculum, 348. 
dust treatment, value for controlling 
roundworms in poultry, 397. 
extract as spreader of emulsifier in 
sprays, Ky. 65. 

fertilizer experiments, Ky. 29; N.C. 35; 
Tenn. 29. 

fertilizer placement tests, U.S.D.A. 617. 
flea beetle, control, Conn. [New Haven] 
214; U.S.D.A. 654. 

fine-cured, hurley, and dark, varietal 
studies, 786. 

Ehivana seed, time to harvest, Conn. 

[New Haven] 186. 
hornworm, notes, XJ.S.D.A. 654. 
industry, Canadian, trends in, 867. 
insecticidal use, U.S.D.A. 655. 
insects, notes, Ky. 05; Tenn. 825. 
leaf spots due to phosphorus deficiency, 
58. 

leaves, glutamine and asparagine in, 
580. 

liming tests, Ky. 29. 
mosaic, immunity studies, 812. 
mosaic in panicolata-like segregates 
from yicotiana paniculata X mstioa, 
necrotic response, 19. 
mosaic symptoms, low-teniperatore 
ma^ng, 207. 
mosaic virus— 

chemical studies, 206. 
complex at isoelectric point, pre¬ 
cipitation, 812. 

distinctive strains, comparison of 
derivatives, 645. 

gene governing type of response to, 
interspecific transfer, 812. 
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Tol>acco—Continued. 

mosaic virus—continued. 

genes affecting response of hybrids 
to, 813. 

inactivation by ascorbic acid, €45. 
inactivation by drying and by 
freezing in soil, 645. 
inactivation by X-rays, 493. 
material, Stanley’s crystalline, re¬ 
lation to intracellular inclusions 
in infected cells, 645. 
protein, crystalline, inactivation, 
349. 

protein, crystalline, stream double 
refraction of, 812. 
protein, Stanley’s crystalline, sero¬ 
logical tests, 348. 
protein, ultracentrifugal crystalliza¬ 
tion, 493. 

reaction to pH of media containing 
it. 805. 

resistance to radiation, 50. 
moth, notes, 214; U.SD.A. 654. 
nicotine content, Ky. 29. 
ring spot, acquired immunity, relation 
to virus concentration, 207. 
ring spot acquired immunity, specificity, 
349. 

ring spot. Isolation by ultracentrifuga¬ 
tion, 813. 

root rot resistance, inheritance, W.Va. 
781. 

root rot resistance, strain tests, Tenn. 
46. 

rotation experiments, Ey. 29. 
seed, disinfection against cryptogams, 
206. 

seeds, germinating, toidcity of mercury 
vapor, 604. 

shade cloth, effect on atmospheric condi¬ 
tions, Conn.[New Haven] 187, 
sore shin in Kentucky, U.S.D.A. 46. 
superior germ plasm in, U.S.D.A. 26. 
thrips, Conn.[New Haven] 214; S.C. 

217; U.S.D.A. 654. 
variety tests, Tenn. 29. 
virus diseases, infective principle and 
plant cell in, 812. 
webworm, notes, TJ.S.D.A. 654. 

Toluol vapor for control of tobacco downy 
mildew in covered seedbeds, 206. 

Tomato— 

bacterial canker, notes, T7.S.D.A. 193, 
339. 

black rot caused by Alternaria sp., 208. 
buckeye rot, notes, I7.S.D.A. 193. 
disease, new, 814. 

diseases and insect pests, Hawaii 804, 
diseases, control. Tex. 487. 
diseases in Georgia, U.S.D.A. 635. 
diseases, virus, in Kwangtung Province, 
195. 

foot rot control, Del. 635. 
fruit worm, see Com earworm. 
fruits, puffing, nature of. Tex. 476. 
FusaHum wilt, Mo. 636; Tenn. 46. 


Tomato—Continued. 

Fusarium wilt resistant strains, selec¬ 
tion, Tex. 488. 
insect survey, Calif. 824. 
leaf spot resistance, breeding for, Tenn. 
38. 

leaf spots, control, Tenn. 46. 
losses from diseases in 1035, U.S.D.A. 
339. 

mildew, cause of asthma. 494. 
mosaic and cucumber mosaic, combined 
infection, effect on greenhouse to¬ 
matoes, 494. 

nematode disease, new, 354. 
pinworm, notes, 662; U.S.D.A. 654. 
plants, cation and anion nitrogen 
absorption by, relation to oxygen 
and carbon dioxide of culture solu¬ 
tions, 759. 

plants, hardening, retarding effect on 
yield and earliness, 628. 
psyllid, relation to potatoes and to¬ 
matoes, Colo. 501. 

roots, excised, growth, effect of vitamin 
Bj, 769. 

seed, pathogenic associates, 787. 
spotted wilt virus, studies, 194, 805. 
toe rot due to an unnamed species of 
PJiyiopJitliora, 208. 

wilt resistance, relation to selection, Ga. 
339. 

wilt resistant varieties. Mo. 625. 

Tomatoes— 

breeding, N.Y.State 626; Tex. 476; 
U.S.D.A. 025. 

breeding for disease resistance, Ark. 
625. 

canning, costs, Wash. 717. 
canning, storage losses in, 628. 
color development in, [N.Y.] Cornel 
791. 

cracks in, causes, 628. 
culture, Tex. 476. 

culture and preparation for shipment, 
P.R.C 0 I. 791. 

decay during transit and storage, tCIX^ 
perature studies, U.S.D.A. 59. 
defoliation, 476; N.Y.State 636. 
disease-resistant, development, Calif. 
790. 

early varieties, N.Y.State 791. 
fertilizer experiments, Ga. 331. 
fertilizer placement, N.Y.State 625. 
fertilizer requirements, Ark. 331. 
firmness and composition, effect of 
fertilizers, 331. 

for canning, suggested set-up for wash¬ 
ing and culling, 832. 
fruit setting in midwinter, Mo. 625. 
greenhouse, injury from combined in¬ 
fection with tomato and cucumber 
mosaic, 494. 

growth and fruiting, Ark. 625. 
growth and transpiration, effect of 
sprays, 477. 

hybrid vigor, commercialization, 476. 
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Tomatoes— Continued. 

in drying soil, nutrition, Ky. 38. 
irrigation requirements, Calif. 790. 
leaf area and ffuit size, relation be> 
tween, 39. 

nematodes affecting in Great Britain, 
814. 

new greenhouse, breeding, Mich. 625. 
nitrogen requirements, Hawaii 700. 
resistant to Cfladosporium fulvum leaf 
mold, U.S.D.A. 193. 

respiration, effect of osygcn and carbon 
dioxide concentrations, 600. 
uniform fruit color gene in, 772. 
varieties, testing, Hawaii 790. 
variety tests, Ga. 331; Ky. 38. 
vegetative anatomy, 461. 

Tomonotus aztectta, role in cotton wilt trans¬ 
mission, 809. 

Toroaomyia, new genus, erection, 77. 

Tortrim — 

exceaaana, studies, 660. 
pallorana injury to pines, 501; Mich. 
660. 

Towels— 

bath, buying, guides for, U.S.D.A. 893. 
turkish, physical and chemical proper¬ 
ties, 431. 

Towns of New York, receipts and expendi¬ 
tures. [N.y.] Cornell 410. 

Toxemia in sheep, Mo. 689. 

Toxicogcnic, term defined, 213. 

Toxiniferous, term defined, 213. 

Toasoptcra gramlnnm^ see Green bug. 
TrabuUa erythrospora from live oak, Tex 
488. 

Trachelus taWus, notes, Ohio 214, 226. 
Tractor— 

engine lubrication under low tempera¬ 
ture conditions, 860. 
fuel situation in Kansas, 112. 
tires, use of water in to increase draw¬ 
bar pull, 701. 

Tractors— 

conversion, Mich. 699. 
costs, Mich. 257, 708. 
low-pressure pneumatic tires on, 405. 
plowing with, laying out fields for. 

U.S.D.A. 257. 
tests, 404; Nebr. 860. 

Traffic— 

ordinances, model, T7.S.D.A. 700. 
survey of Arkansas, digest of report. 
U.S.D.A. 112. 

Translocation to sex-chromosome in Apoiet- 
tim euryoephaluA, 19. 

Transpiration— 

and pressure deficit, 311. 
effect on absorption and distributioii of 
mineral salts in plants, 458. 
in Mediterranean climate, diurnal fluc¬ 
tuations in, 18. 
modified by potassium, 458. 
stream in trees, thermoelectrical studies, 
315. 


Tree— 

rings as records of past precipitation, 
Nev. 252. 

rings, width 'as Index of physiological 
dryness in New England, 600. 
seeds, X-ray treatment, 633. 
workers, requirements for. Conn. [New 
Haven] 733. 

Treehopper— 

long-homed, of coconuts, 218. 
on apple, N.Y.State 656. 

Trees— 

calcium requirements and ecological dis¬ 
tribution of species, correlation, [N.Y.] 
Cornell 801. 
coniferous, see Conifers, 
effects of illuminating gas in soil, 819. 
for planting in western Oklahoma, 
[Okla.]Panhandle 632. 
forest and shade, insects affecting, 
U.S.D.A. 654. 

forest, germination and seedling growth 
of species. Ark. 633. 
forest, in Adirondacks, five-year remeas¬ 
urement of sample plats, 633. 
forest, leaves, trends in mineral con¬ 
tent during growing season, 802. 
forest, rooting, factors in, [N.Y.] Cornell 
801. 

forest, site indices determinations on 
various soil types, Ark. 633. 
gas-injured, effect of pruning roots, 650. 
growth and dormancy, effect of varia¬ 
tion in length of day, 166. 
growth, radial and extension, 167. 
hardwood, dimension-stock mill for, 
equipping and operating, I7.S.D.A. 338. 
hardwood, NecMa canker, [N.Y.]Cor- 
neU 804. 

hardwood, young, decay In, U.S J>.A. 634. 
in Kansas, effect of 1934 drought, 157, 
483. 

injection experiments, 789. 
knot formation, method of study, 633. 
minimum sizes for economical cutting, 
U.S.D.A. 632. 

orchard, carbolineum emulsionB for, sta¬ 
bility and dispersion, 645. 
ornamental, drought injury to, 483. 
pneumatic systems, communication with 
atmosphere, 765. 

scars resulting from glaze on woody 
stems, 634. 

shade and ornamental, diseases, T7.SJ>.A. 
803. 

shade, Japanese beetle control on, 
U.S.D.A. 366. 

shelterbelt, establishment, Mont. 632. 
shelterbelt, for farmsteads of nothem 
Great Plains, USAlAu 632. 
shelterbelt prairie, drouf^t damage, 
Mina. 337. 

transpiration stream in, tbezmoelectri- 
cal studies, 315. 
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Trees—Continued. 

winter injured, inarching and bridge 
grafting as means of saving, [N.Y.] 
Cornell 791. 

wounding, activity of vascular cambium 
in relation to, 766. 

Triatoma spp., natural infection of Ameri¬ 
can human trypanosomiasis in, 247. 
Triholiim oonfusum, see Flour beetle, con 
fused. 

Trichinella spiralis in house rats, 213. 
Trichocephalus dispar, notes, 394. 
Trichodectes, forms, 504. 

Tnohoderma Ugnorum, repressive effects on 
red-leg disease of lettuce, 492. 
TrUshogramtna — 

evanescens, effect of superparasitism, 
833. 

lutea, parasite of cotton bollworm, 80 
minuUim for sugarcane borer control, 79 
species, two morphologically similar, bi¬ 
ometrical study, 79. 

Tiichomonads of rats, action of carbarsone 
on, 392. 

Tiichotnonas — 

foetus infection in cattle, nonvenereal 
transmission, 249. 
parva of wild rats, 212. 

Triehonema goldi of horses in Brazil, 862. 
Trichophyton equinum in hair from guinea 
pigs, fungicidal action of disinfectants, 
246. 

Ttichosomoides aa^slcauda in house rats, 
213. 

Trichostrongylosis, medicinal treatment, 539. 
Trichostrongylus — 

axei in sheep, status and control, Calif. 
849. 

awei infestation of grazing &heep, effect 
of salting of pasture, 251. 
esetenuatus in lambs of southwest Brit¬ 
ain, 251. 

infection of calves, 250. 
tenuis in partridges, 252. 

Tricliuris — 

infection of calves, 250. 
ovis, notes, 395. 

Trifldaphis phaseoU, distribution in South 
Atlantic States, 508. 

Trimerotropia citrina, role in cotton wilt 
transmission, 809. 

Triosat mervoei, notes, 218. 

Triploidy induction throng hybridization, 19. 
Tviticum^— 

aegilopoides, cytogenetic studies, 19. 
and Agropyrouj hybridization, 610. 
motioooccum, cytogenetic studies, 19. 
Trogoderma versicolor, fertility, 22A 
Trout— 

nutritional requirements, [N.Y.]Cornell 
820. 

streams of Michigan, insect fauna, 66. 
Truck crops— 

culture, grading, and pac^g in Hawaii, 
Hawaii 869. 

diseases and insect pests, Hawaii 804. 


Truck crops—Continued. 

for exportation, culture, P.R.C 0 I. 791. 
on newly cleared land, nitrate require¬ 
ments, 626. 

on raised beds, movement and accumula¬ 
tion of soluble salts in, Ariz. 9. 
variety tests, Hawaii 790. 

Trucks, costs and methods of operation for 
fruit and vegetable marketing, LN.Y.J Cor¬ 
nell 863. 

Trypanosoma — 

congolense, equine, treatment with Sur- 
fen C, 105. 

congolense in cattle, treatment with 
Antimosan and Surfen C, 103. 
crwtij natural infection of conenose bugs 
by, 247. 

lewisi of wild rats, 212. 
neotomae n.sp. in dusky-footed wood 
rat, 500. 

Trypanosomiasis, diagnosis and control, 
U.S.D.A 688. 

Tryptophan in proteins, TJ.S.D A. 579. 

Tubercle bacilli— 

bovine, in lesions found in man, 248. 
from dung on pasture, infectivity for 
healthy calves, 537. 

virulent, recovery from swine tissues in¬ 
tended for food, 101. 

Tuberculin- 

reactions In cattle with no visible tuber¬ 
culous lesions on postmortem, 393. 
sensitive tissues, 533. 
use, U.S.D.A 688. 

Tuberculosis— 

avian, in cattle, 849. 
bovine, studies, 243. 
in bovlnes, sheep, poultry, and swine, 
U.S.D.A 689. 
in milk goats, 851. 

of cattle In rearing districts of North 
Wales, 393. 

ot cattle, use of tuberculin in diagnosis 
and B. C. 6. in vaccination, Chllf, 
848. 

susceptibility of chickens to, 396. 
unusual cases in various animals, 247. 

Tuberculous animal cells, inherent sensitivity 
to tuberculin, persistence in vitro, 534. 

Tuberose, bulb mite on, heat treatments for, 
80. 

Tularemia' 

of man, sheep, and other animals in Brit¬ 
ish Columbia, 248. 
spread through water, 692. 

Tulips, broken or mosaic, flower color in, 
498. 

Tumors— 

in mice, transplantation, genetic studies, 
175. 

of domesticated animals in South Africa, 
incidence and pathology, 848. 
plant, treatment with mitogenetic rays 
emitted by mosquito larvae, 806. 
susceptibility of mouse strains to, 19. 
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Tung-oH— 

seedling blights, Tex. 488. 
studies, U.S.D.A. 579. 
trees, culture in Louisiana, La. 632. 
Tunnel, midtown Hudson, soil pressures on 
lining, measurement, 401. 

Turf, insects attacking, [N.Y.lCorntll 820. 
Turkey— • 

eggs, artificial insemination with sperm 
from purebred and cross-bred chick¬ 
ens, U.S.D.A. 612. 

feeds, mineral requirements, Tex. 517. 1 

rations, effect of amounts of protein. 
Nev. 227. 

Turkeys— 

breeding, feeding, and management 
studies, U.SJ).A. 667. 

Bronze, breeding stock, feed consump¬ 
tion and cost of feeding, 525. 
cost of production, effect of rations, 
Mich. 668. 

effect of age of breeding stock and crosa- 
breeding, Ey. 81. I 

feedmg and confinement rearing experi 
ment, Mich. 235. 
growth in confinement. Mo. 668. 
inbreeding, Calif. 834. 
nutritive requirements, [N.Y.J Cornell 

835. 

prices in Kentucky, relation to numbeu* 
in United Slates, Ky. 117. 
production, 678. 

protein requirements, Calif. 835. 
sex determiuation from hatc.iing to ma¬ 
turity, 676. 

wild, management, 355. 

Turnip aphid— 

studies, Tex. 502; n.S.l).A. 654. 
vector of bean mosaic virus, 344. 

Turnips, fertUlzors for, Ariz. 38. 

Turpentine, chemistry of, U.S.D.A. 579. 
TussoedE moth in Canton, 660. 

Twins, pygopagus parasitic bovine involving 
the udder, 466. 

T^lenchinae, classification, key, 650. 
Tyloderma fragariae, see Strawberry crown 
borer. 

Typhlocgba-~> 

australis outbreak in Yictozian orchards, 
659. 

Pafiiaria, see Apple leafhopper, white. 
Typhoid, mouse, role of bacteriophage in epi¬ 
demics, 245. 

Typhula graminumj physiology, 52. 

Tuphus viruses, louse-borne and flea-borne, 
comparison, 392. 

Tyroglyphus sp., notes, 652. 

Tyrosine in proteins, n.SJ>.A. 579. 

Udder— 

infections, rdation to total production 
and composition of milk, N.y.State 
682. 

troubles in dairy cows, relation to in¬ 
complete milking, n.SJ>A.. 239. 


Udders— 

mastitis organisms in, N.Y.State 850. 
nutritive value of protein in, 371. 
Separate quarters, milk yield, U.S.Dw4. 
528. 

Ulcers, production in rat prostomach, effect 
of nutrition, 562. 

Ultraviolet— 

light absorption by cellophane and by 
plant organs and tibsues, 461. 
hght, activatability of milk with. 527. 
light, effect on germination and develop¬ 
ment of wheat, 606. 
radiation, genetic effects in com, 20. 
rays, effect on frequency of nuclear di¬ 
vision in plants, 313. 
rays, effect on vitamin B carriers. Mo. 

rays, modifications of cellular structure 
by, procedure for study, 311. 
rays, sporicidal action in dairy products, 
U.S.D.A. 528. 

Umbrella tree heart rot, Ariz. 46. 
Undericoodia columnaris, review of litera¬ 
ture, 13. 

Undulant fever, studies, Mich. 689. 

United States Department of Agriculture— 
laws applicable to, supplement, 284. 
notes, 432. 

Office of Experiment Stations, see Office 
of Experiment Stations, 
report of Secretary, 732. 

Soil Conservation Service, see Soil Con¬ 
servation Service, 
yearbook, 141. 

Urea, use to stimulate bealing in chronic 
purulent wounds, 690. 

Urinary calculi, formation, relation to dietary 
constituents, 422. 

Urine- 

creatinine in and energy metabolism, 
721. 

human, ascorbic add eccreted in, 427. 
human, excretion of vitamin Bi in, rela¬ 
tion to diet, 425. 

human, vitamins Bi and Bs in, 885. 
iodine determination in, 150. 
of cows, examination for Brucella abar^ 
iU8, 849. 

pregnancy tests in cows, experiments, 
467. 

vitamin C in, effect of ingestion of 
acid and alkali, 567. 
vitamin C in, in health and disease, 
568, 569. 

Urocystis tHtieij chlamydospore germination, 
cytological study, 13. 

Uromyces trifolii, host spedalization, 486. 
Uropyglal gland and vitamin D iUBjcdmey 
in diicks, relation, 82. 

Vstilago — 

avenae on oats, physiologic races, 199. 
nuda, internal disinfection of barley 
seeds for control of, 52. 
spp. on Erianthus and Saccharum, 639. 
'Vulgaris, effect on wood substance^ 819. 
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Utah College, notes, 897. 

Utah Station, notes, 287, 896. 

Utah Station publications and reprints of 
articles by staff members, 284. 

Uterine growth, local, in untreated ovari- 
ectomized rabbits, 322. 

Uterus, rabbit, reaction to pituitrin, 615. 

Vacuum cleaners, electric, tests. Wash. 732. 

Vaginal— 

cornification induced by swabbing and 
bearing on rat unit of oestrogenic 
substance, 466. 

epithdium of rat on excessive vitamin 
A diet, changes in, 884. 

Valsa teucostOTnaj notes, U.S.D.A. 46. 

Vegetable— 

diseases, Calif. 804. 

diseases in Illinois, U.S.D.A. 839. 

diseases in Massachusetts, U.S.D.A. 685. 

diseases in Ohio, U.S.D.A. 193. 

gardens, see Gardens. 

oils, see Oils. 

seed treatments, chart for 1936, U.S.D.A. 
208. 

weevil, studies, Ga. 358; U.S.D.A. 654. 

Vegetables— 

adaptation, Tex. 476. 
cooking by gas and electricity, relative 
heat requirements. U.S.D.A. 716. 
cooperative marketing, relation to mo¬ 
tor transportation, Mich. 261. 
culture at Mountain substation, Ga. 331. 
disease-resistant, development, Calif, 
790. 

drying on farm, electric drier for, 116. 
edible leafy, carotene in during stor¬ 
age, 725. 

fertilizer requirements, 626; Hawaii 
790. 

fertilizers for, Ark. 625. 
frozen, micro-organisms in, numbers and 
types, 878. 

green, rich sources of vitamin E, 585. 
grown on Long Island, fertilizer re¬ 
quirements, [N.Y.] Cornell 700. 
handling and storage, [N.Y.] Cornell 791. 
home canning, U.S,D.A. 419. 
in storage, effect of carbon dioxide on 
carbohydrates and acidity, 38. 
insects affecting, N.Y.State 656. 
iodine in, 791; Ey. 130. 
irrigation, Ga. 331. 

marketing by truck, costs and methods, 
[N.Y.]Comell 863. 

marketing, quality as factor, Tex. 552. 
nutrient deficiencies in, rapid tests for 
determination, 626. 

preservation by freezing, 297; Calif. 
740; r.S.DJL. 579. 

production, effect of soil acidity. Ark. 
625. 

protective coatings for, Mich. 625. 
respiration at higher temperatures. 

effect of previous cold storage, 627, 
rotations for, W.Va. 790. 
soil reaction for, [N.Y.]Cornell 790. 


Vegetables—Continued. 

spotted wilt affecting, Calif. 804. 
Szechwan, vitamin C in, 726. 
transit and storage diseases, effect of 
carbon dioxide treatment, U.S.D.A. 51. 
varietal description and classification, 
N.Y.State 626. 

variety tests, Ga. 331; [N.Y.] Cornell 
791. 

vitamin C in, 280; N.Y.State 726. 
waste in preparation for cooking, 
U.S.D.A. 716. 

work of Food Investigation Board of 
Great Britain, 877. 

Vegetation survey, point-observation-plat 
method, 468. 

Vegetative foods, consumption in rural Ten¬ 
nessee, Tenn. 414. 

Velvetbcans— 

ground, as protein supplement for fat¬ 
tening beef cattle, Ga. 370. 
variety tests, Tex. 468. 

Ventilation, electrical, for livestock struc¬ 
tures, Mich. 705. 

Ventutia inaequalis, effect of boat and dry 
weather, U.S.D.A. 193. 

Vermont Station, report, 284. 

Vernalization —see also specific crops. 
experiments, 27. 
in agricultural practice, 301. 
research, 607. 

Y ertidtliuinn^ 

tracheomycosis in Italy, new cases, 53. 
wilt affecting cane friuts, Oreg. 208. 
Vetchr— 

and oats mixtures for hay, tests, Calif. 
780. 

aphid, notes, U.SJD.A. 654. 
as soil-huilding crop, Calif. 780. 
hmchid in Georgia, 64. 
bruchid, notes, U.S.D.A. 654, 653. 
diseases, control, Ga. 339. 
hairy, for soil improvement, Ala. 28. 
seeds. Ascochpia pisi viciae in, 349. 
variety tests, Tex. 468. 

Veterinary —see also Animal diseases, 
medicine, history, 846. 
medicine, treatise, 243. 
military history of United States, 847. 
Vine weevil, black— 

control, N.Y.State 656. 
newly hatched larvae, identification, 
512. 

Vinegar as soil disinfectant, 489. 

Violsb species and hybrids, breeding and 
cytological studies, Vt 173. 

Viosterol in prophylaxis of rickets in pre¬ 
mature infants, 728. 

Virginia Polytechnic Institute, notes, 142. 
Virginia Station, notes, 576, 896. 

Tims work, critique of nomenclature, 
P.E.C 0 I. 487. 

Vimses, filtrahle, high speed vacuum een- 
tnfnge for, description, 389. 

Visibility maps, construction, Eoeb profile 
method In, 191. 
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Vitamin A— 

and carotene metabolism of human 
fetus, 276. 

and Yitamin D, correlation, 276. 
cytophysiological studies, 884. 
deficiency— 

effect on development of retina and 
formation of visual purple, 564. 
effect on growth rate of incisors 
of rats, 724. 

effect on nervous system, 884. 
in livestock due to emergency feed¬ 
ing, 375. 

in rats, effect of nature of carbo¬ 
hydrates, 277. 

relation to urinary calculi, 422. 
water metabolism of rats and dogs 
in, W.Va. 885. 
determination, 154, 585. 
detei-mination, biological assays and 
other methods, discrepancy between 4. 
determination by vaginal smear method, 
563. 

determination, decisions by conference 
on vitamin standards, 154. 
excessive doses, effect on vaginal epi¬ 
thelium of rat, 884. 
in alfalfa hay, Colo. 518. 
in alfalfa hay, effect of storage, 836. 
in animal tissueb, microscopic dem¬ 
onstration, 276. 
in butterfat, Mich. 679. 
in colostrum and milk, 241. 
in diet of rats, effect on ascorbic add 
in organs, 282. 
in liver, variations, 276. 
in milk, effect of silage feeding, 526. 
in milk, rate of change, 526. 
in nuts, U.S.D.A. 715. 
in pig rations, 376. 
in pilchard oil, 676. 
in redpepper, dried, 132. 
in silage, A. I. V., molasses, and nor¬ 
mal, 526. 

potency of feed materials, relation to 
carotene in, 836. 
relation to infection, 881. 
replaces whole milk in calf ration, 525. 
requirements— 

for milk production and mainte¬ 
nance of cows, Tex. 529. 
for reproduction and lactation of 
dairy cows, 525. 
in wintering rations, Tex. 616. 
of chicks. 522, 676; Tex. 677. 
of laying pullets, N.J. 522. 
of livestock, Calif. 834. 
value of butter, factor in soybeans af¬ 
fecting, 526. 

Vitamin, antibemorrbagic, sec Vitamin K, 
Vitamin, antineurltic, see Vitamin Bi. 
Vitamin — 

absolution from rice bran by Chinese 
cabbage, Hawaii 877. 
and growth of excised tomato roots, 769. 
assays, basal diets for, [N.Y.] Cornell 
879. 


Vitamin Bi—Continued. 

concentrate, preparation from brewers’ 
yeast, 743. 

crystalline, action on pyruvic acid 
metabolism in tissues from poly¬ 
neuritic cbicks, 840. 
crystalline, clinical observations of re¬ 
sults vtith, 423. 
crystalline, studies, 423. 
deficiency, biochemical lesion in, 566. 
deficiency, effect on blood concentration 
and tissue enzymes, Ark. 716. 
deficiency, heart rate in, 366. 
deficiency in brain tissue of rats, 566. 
deficiency in pigeons, pyruvic acid in 
blood as test, 293. 

deficiency, role of adenylic acid in, 885. 
determination, accuracy of rat growth 
method, 277. 

excretion in human urine, relation to 
diet, 425. 

function in anaerobic carbohydrate me¬ 
tabolism, 841. 
in alfalfa hay, Colo. 518. 
in beef and pork, effect of cooking and 
canning, 422. 

In beer, 885. 

in body tissues of rats, 132. 
in dried distillers’ grains, U.S.D.A. 716. 
in eggs, effect of ration of hen, 677. 
in foods, bradycardia method of deter¬ 
mining, 132. 

in bay and grasses, effect of stage of 
maturity, Ohio 371. 
in human diets, 724. 
in human urine, 885. 
in nuts, TJ.S.D.A. 715. 
preparations for gestational neuritis^ 
725. 

Vitamin B^, see Vitamin G. 

Vitamin B*— 

distribution in plant and animal prod- 
nets, 516. 

farther evidence for existence, 565, 
studies, improved synthetic ration, 515. 

Titmain — 

and hictoflavine, differentiation of anti- 
blacktongue factor, 424. 
as rat anti-acrodynia factor, 425. 
deficiency, type of skin lesion occurring 
in, 426. 

differentiation of P-P factor from, 424. 

Vitamin B complex— 

carriers, effect of ultraviolet rays, Mo. 

668 . 

effect on blood count and hemo^obin 
content of rats, 565. 
filtrate factor, distribution, 81. 
filtrate factor, effect of reagents on, 81. 
for pellagra treatment, 886. 
multiple nature of third factor, 839. 
relation to disease, 881. 

Vitamin 0—see also Ascorbic add, 
action on blood vessels;, 134. 
and formation of intercellular material, 
573. 

assay, chemical and biological, 279. 
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Vitamin C—Continued. 

cbemiBtry. relation to bebavior in body, 
881. 

deficiency during pregnancy, 282. 
deficiency, beart rate in, 566. 
determination by means of 2,6-dicbloro- 
pbenolindophenol, 155. 
determination, methods, 155, 426. 
distribution in different parts of foods 
of India, 887. 

excretion in human urine, 281, 427. 
excretions during periods of low and 
high vitamin C intake, 567. 
fate in digestive tract, 134. 
in alfalfa grown in South Africa, 429. 
in amaranth, Chinese varieties, 279. 
in apple varieties of Sweden, 727. 
in apples, factors affecting, 566. 
in blood and urine, forms, 569. 
in citrus fruits, n.S.D.A. 715. 
in dairy orange beverages, 527. 
in foods, assays, chemical and biological 
279. 

in fruits, variation, 280. 
in guinea pig organs, effect of diet sup 
plements, 428. 

in human milk, variation with diet, 887 
in infants, studies, 282. 
in milk, 527. 

in milk, stability, factors affecting, 241 
in orange products, Conn.[New Haven] 
272. 

in oranges, Chinese varieties, 278. 
in organs of rat, effect of diets, 727. 
in peas, effect of shipping, freezing, and 
canning, 133. 

in potatoes, effect of freering, 886. 
in redpepper, fresh and dried, 279. 
in rhubarb, raw, cooked, and canmd 
133. 

in Sorrell juice, 886. 
in strawberry Juice, Tenn. 125. 
in Szechwan fruits and vegetables, 726 
in urine, effect of ingestion of acid and 
alkali, 567. 

in urine in health and disease, 568, 569 
in vegetables, 280, 726. 
like substances, synthesis by fungi and 
bacteria, 312. 

potency of foods, effect of storage, 278 
quantity for normal reducing value cl 
animal tissues, 887. 
relation to pathological pigmentation 
888 . 

requirements during pregnancy and lac 
taiion, 134. 

requirements of plants, 165. 
role in the body, 133. 
synthesis in lens, mechanism, 280. 
Vitamin D— 

and embryo devd(^ment, Ey. $1. 
and vitamin A, correlation, 276. 
assay, effect of seasonal variation, 522. 
calorigenic action, role of thyr^ in, 
727. 

constitution, 743. 


Vitamin D—Continued. 

deficiency daring pregnancy, effect on 
fetus, 888. 

deficiency in chicks and uropygial gland, 
relation, 82. 

detection and determination, color re¬ 
action for, 440. 

from various sources, antirachitic effec¬ 
tiveness, 82, 570. 
in child health, 570. 
in milk, effect of cacao shell feeding, 
681. 

in milk, effect of roughage, 526. 
in pig rations, 376. 

intake of hen, effect on bone calcifica¬ 
tion of chicks, 378. 

irradiated and vitamin D yeast-fed milk, 
prophylactic value, 429. 
magnesium, and phosphorus in ration, 
relation, Midi. 679. 

milk, inspection and biological tests. 
Conn. [New Haven] 272. 
milks, lack of uniformity in administra¬ 
tive control, 241. 

relation to dental caries, enamel hypo* 
plasia, and malocdusion, 429. 
relation to urinary calculi, 422. 
requirement of poultry, 378; Pa. 234. 
requirements of calves, 238; Mich. 679. 
sources, effect on laying hens, 233, 677. 
studies in cattle, Mich. 238. 

Vitamin B— 

feeding, physiological responses, 429. 
relation to fertility, 283. 

Vitamin F, see Vitamin 
Vitamin G— 

and cystine, relation, 136. 
complex, differentiation of antiblack- 
tongue and P>P factors from lacto- 
flavine and vitamin 423. 
complex in animal tissues, nutritive val¬ 
ue, U.S.D.A. 716. 

complex, nonidentity of vitamin and 
pellagra-preventive factor, 136. 
concentrate for prevention of black- 
tongue in dogs, 728. 
concentrate, preparation from brewers' 
yeast, 743. 

concentrates, growth-promoting proper¬ 
ties when fed to rats, 728. 
deficiency, effect on blood concentration 
and tissue enzymes, Ark. 716. 
deficiency, two types of skin lesion In, 
relation to deficiency of fiavin and 
vitamin Bg, 426. 

determination, accuracy of rat growth 
method, 277. 

In alfalfa hay, Cdo. 518. 
in beans, green string, Tenn. 125. 
in beef and pork, effect of cooking and 
canning, 422. 
in beer, 885. 

in body tissues of rats, 132. 
in cabbage, green and white, Tenn. 125. 
in coccidian infection, 691. 
in dried distiller^ grains, IJ.S.]).A. 716. 
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Vitamin G—Continued. 

in eggs, effect of ration of hen, 677. 
in hay and grasses, effect of stage of 
maturity, Ohio 371. 
in human urine, 885. 
in nuts, U.S.D.A. 716. 
in peas, green, Tcnn. 125. 
in sweetpotatoes, Tenn. 125. 
relation to hatchability of eggs, 677. 
requirements of poultry, [N.Y.] Cornell 
378, 835; Ohio 523. 
studies, 186, 676. 

Vitamin K— 

determination, 585. 

occurrence and diemical nature, 585. 

purification, 581. 

Vitamins— 

and other dietary constituents, inter* 
relation, 422. 

catalytic destruction by manganese dur¬ 
ing pa 8 teuri 2 sation, 527. 
deficiency —see also ATitaminosis and 
spedfio vitamins. 

early recognition, 573. 
in prescription diets of diabetics, 
729. 

relation to celiac disease of chil¬ 
dren, 889. 
in mangoes, 717. 

relation to dermatitis in chicks and 
turkeys, Calif. 835. 

supplements for brood sows, [N.T.JCor- 
neU 835. 

Vole, bank, reproduction in, 319. 

Wagon tongue, t^escoping, description, 701. 
Walls, retaining, pretest shoring of, 402. 
Walnut— 

dehydrator, brown type multistage, 406, 
kernels, nitrogen gas as preservatiYe, 
W.Va. 790 

little leaf, zinc for, Calif. 803. 
oil, studies, 579. 

Walnuts— 

breeding new Tarieties, Calif. 790. 
ethylene treatment and dehydration, 
Calif. 857. 

loosening hulls, U.S.D.A. 579. 

Persian, fertilization, Calif. 790. 
Washing— 

effect on strength of unweighted and 
of tin weighted silks, 891. 
technology, 674. 

Washington College, notes, 142, 287, 896. 
Washington Station, notes, 142, 287, 735, 
896. 

Wasps— 

of genus DasymuHUa, revision, 369. 
parasitic, of subfamily Euphorinae, syn¬ 
onymy, classification, and key, 
U.S.D.A. 79. 

Wastes— 

agricultural and industrial, analyses, 
N.T.State 4. 

farm, utilization, I7.S.D.A. 579. 
industrial, in New Jersey, N.J. 550. 


Wasting disease, diagnosis, prevention, and 
treatment, 250. 

Water— 

absorption rate, effect of range plant 
cover, 191. 

analysis, bacteriological methods, Mich. 
679. 

artesian, in Florida peninsula, 543. 
bound, in bread making, 487. 
bound, in f.ap and tissue, 765. 
conservation studies, Calif. 857. 
examination, standard methods, 293. 
flow around 180-degree bends, I7.S.D.A. 

399. 

hard, effect on metabolism in expeii- 
ments with ruminants, 671. 
heating by solar energy, Calif. 550. 
in ducts and tracheids, state of, 603. 
iodine in, Ky. 130. 

lifting devices for irrigation, Mont. 400. 
of high fluorine content, source, Aziz. 
109. 

reservoirs, development on the range, 
Mont. 699. 

resources and hydrometric investigations 
in British Columbia, 109. 
resources in Arizona, Graham County. 
857. 

resources of Edwards limestone in San 
Antonio area, 253. 

resources of Elizabeth City area, North 
Carolina, 252. 

resources of Kleberg County, Texas, 543. 
resources of Uvalde and Medina Coun¬ 
ties, Texas, 253. 

saline and alkaline, drinking, paths o* 
excretion and mineral balance in ani¬ 
mals, 84. 

stage recorder, Bristol, construction and 
installation, instructions, n.S.D.A. 

400. 

State law with respect to, Ariz. 109. 
storing by spreading, 400. 
subsoil, of Newlands, Nevada, Field 
Station, U.S.D.A. 543. 
supplies, conE«rvation by peat land, 755. 
supply in Kenya, effect of forests, 750. 
supply of Hawaii, 253. 
supply of United States, 543. 
supply, relation to sugarcane ripening, 
Hawaii.Sugar Planters’ 605. 
underground, geophysical prospecting in 
desert areas, 899. 

Water caltrop as pest plant, U.S.DA. 500. 
Waterfowl— 

and control of mosquitoes, U.SJ>.A 355. 
conditions in Canada, U.S.DA.. 355. 
foods, status and future prospects, 
U.S.D.A. 356. 

lead poisoning in, prevention, 398. 
management in Midiigan, U.SJI7A. 355. 
migratory, restoration, U.S.DJl. 500. 
populations, n.S.D.A. 355. 
problems, research in, U.S.DA. 365. 
situation, 822. 
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Watermelon— ] 

diseases in Water Valley, Miss., n.S.D.A I 
193. 

seed, earlier^ of Sclerotium rolfsii, Tex. 
488. 

soil rot, Tex. 488. 

vines in Santa Cmz Valley, new enemy, 
Ariz. 03. 

wilt fungus, effect of temperatures and 
chemicals, 349. 

wilt resistance, inheritance, 19, 208; 
W.Va. 781. 

wilt resistance, relation to selection, Ga 
389. 

wilt, studies, 59. 

Watermelons— 

disease-resistant, devdopments, Calif. 
790. 

fertilizer requirements. Ark. 331. 
in Georgia nonparasitic trouble, 
U.S.DA. 193. 

internal browning, XT.S.D.A. 339. 
marketable size, breeding, Calif. 790. 
shape, size, and color in, inheritance 
and correlation, 20. 
varieties. Mo. 625. 

Watershed and hydrologic studies in soil 
conservation, 544. 

Watersheds, semidesert, evaporation and 
transpiration, U.S.D.A. 633. 

Wax moth— 

and lesser wax moth, structural differ¬ 
ences, 508. 

lesser, in Oregon and Califoi’nia, 501. 
Wax plucking of poultry, method.s, 841. 

Wax scale, white, parasite collection, 502. 
Waxes from growing tips of pine slash, 746. 
Weather —see also Meteorological observa¬ 
tions and Meteorology. 

and wheat yield in western Canada, 587. 
cycle, six-year, 6. 
cycles, 751. 

effect on codling moth. Mo. 653. 
forecasting, advances and developments 
in, 586. 

forecasting and sunspots in Canada, 444 
forecasting, long-range, 157. 
relation to periodical changes in solar 
radiation, 300. 

relation to wheat yield and protein con¬ 
tent, 444. 

Webworm— 

beet, metabolism at temperatures below 
zero, 823. 

beet, outbreak in Kansas, 219. 
beet rest period, 364. 
sod, control, Ky. 65. 

Weed killers, chemical, studies, I7.S.D.A 
579. 

Weed killers, metallic and inoiganic com¬ 
pounds used as, 476. 

Weeds— 

affheiing flavor of milk, Colo. 97. 
control, Calit 780; Colo. 468. 
control and eradication on roadside, 
n.S.DA, 859. 


Weeds—Continued. 

control, application of sulforic add for, 
702. 

contiol by insects, 657. 
control, machine for, two-row culti¬ 
vator converted into, S.Dak. 258. 

Weevil from Europe attacking mustard in 
State of Washington, 666. 

Well battery design, 252. 

Well network, effective diameter, 252. 

Wells, observation, water levels and artesian 
pressure in, 543. 

Wells, records on Snake River Plain of 
southeastern Idaho 252. 

West Virginia Station, notes, 143. 

West Virginia Station, report, 894. 

West Virginia University, notes, 143. 

Wethers, metabolism experiments, 669. 

Wetting agents, new, studies, 67. 

Wheat— 

acreages, yields, and total production, 
U.S.D.A. 712. 

amino add in, U.S.D.A. 579. 
and Agropifroiii hybridization, 610. 
and wheat flour, production-consump¬ 
tion balance, Mich. 709. 
pt different stages of growth, effect of 
applying nitrogenous fertilizer, 35. 
black chaff, a composite disease, 490. 
black stem rust, quarantine enforce¬ 
ment, U.S.D.A. 635. 

breeding, Calif. 780; Del. 618; Ky. 29; 
Mo. 618; [N.Y.3Cornell 780; Tex. 
468; U.S.D.A. 617. 

breeding and selection for disease re¬ 
sistance, Tenn. 46. 

breeding for disease resistance, 6a. 323. 
breeding for resistance to loose smut 
and brown leaf rust, 200. 
bunt, see Wheat smut, stinking, 
carbohydrates, seasonal changes in, 768. 
complementary dwarfing factors in. in¬ 
heritance, 22. 

cost of production, N.C. 119. 
culture experiments, Tex. 468. 
disease reaction and yield, effect of en¬ 
vironment, 808. 
diseases, studies. Tex. 488. 
fall growth, analyses, Ky. 29. 
fertilizer experiments, DeL 618; Tex. 
469. 

fodder, fertilizer experiments, N.H. 469. 
for hay, tests, Mont. 618. 
futures at Chicago, daily ranges in 
prices, relation to its price, U.S.D.A. 
414. 

futures prices, seasonal tendencies, 
U.S.D.A. 414. 

I germ, vitamin in, 516. 

germination and development, effect of 
ultraviolet lii^t, 606. 
gluten meal, biological value for cattle, 
236. 

gray shorts preventing slipped tendon, 
constitnentSf 675, 
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Wheat—Continued. 

grown on hlack and gray soils of Al¬ 
berta, absorption of nutrients by two 
varieties, 35. 

grown under irrigation, rates of seed¬ 
ing, 474. 

hard and soft, wheat meal time test 
with, 37. 

hybrids, reaction to spring frost, 463. 
improvement, U.S.D.A. 2C, 617. 
inheritance studies, Ariz. 29. 
insect survey, annual, Ohio 214. 

Italian “battle of”, 531. 
jointworm survey, Ohio 214. 
leaf rust accompanied by heat, effect on 
hard red spring wheat, 34^ 
loose smut, effect of vernalization, 808. 
losses from diseases in 1935, U.S.D.A. 
3S9. 

market, spore load, 490. 

Michigan, analysis. Mich. 579. 
milling and baking tests, Tex. 468. 
prices, short-time movements of, fac¬ 
tors in, 551. 
processing tax on, 555. 
production, relation to soil moisture in | 
Great Plains, U.S.D.A. 617. 
quality factors in, effect of harvest con¬ 
ditions, 36. 

requirements in Europe, U.S.D.A. 261. 
rust —see also Wheat leaf nist a?td 
*Wbeat stem rust, 
immunity, effect of environmental 
factors, 490. 
problems, 48. 

resistance, breeding for, 200. 
resistance, factor relations in, 200. 
resistant varieties, new high yield¬ 
ing, 54. 

studies, n.S.D.A. 634. 
seed, anal 3 r^cal and mycological study, 
procedure, 787. 

seed, Pefiicillium species found on, 641. 
seed taken directly from farmers* drills, 
planting value, N.T.State 330. 
seed, viability, N.T.State 624. 
seedlings, etiolated, respiration and 
metabolism in, effect of phosphorus 
nutrition, 458. 

seedlings, refractive indices of expressed 
juice, 624. 

seeds, germinating, enzyme processes, 
effect of disinfectants on, 17. 
situation, Okla. 408. 
smut resistance, breeding for, 200. 
smut, stinking— 

composites of races, reaction of 
wheat varieties to, 490, 
control and other aspects. Wash. 
640. 

control by different seed treat¬ 
ments, 200. 

effect on morphology of wheat 
varieties, 199. 
in Turkey, U.S.D.A. 803. 


Wheat—Continued. 

smut, stinking—continued. 

laboratory testing ol seed disinfec¬ 
tion, 200. 

pbytopatbological characteristics 
of varieties susceptible to, 641. 
smut, studies, U.S.D.A. 634. 
spike, development, 329. 
spring, hard red, stand and yield, fac¬ 
tors affecting, 808. 

spring, morphology, effect of several 
collections of stinking smut, 199. 
spring, variety tests, Mont. 618. 
stabilization operations, Canadian, 120. 
starches, durum, varietal and regional 
variation in, 437. 

stem rust epidemic in north Texas, 
ecological factors, U.S.D.A. 54. 
toxic, grown on soils containing selen¬ 
ium, 436. 

toxic, selenium in, n.S.D.A. 579. 
used for vernalization, higher bunt in¬ 
fection in, causes, 607. 
varieties, Canadian spring, handbook, 
624. 

varieties, clipping tests, Ariz. 29. 
varieties, improved, re^stration, 623. 
varieties In Northwest, carotene in, 36. 
varieties in Washington, Wash. 623. 
varieties, quality in, physical tests for, 
37. 

varieties, rate of water loss and resist¬ 
ance to artificial drought, 786. 
varieties, resistant to hessian fly. Mo. 
655. 

varieties, response to different fertility 
levels, 35. 

variety tests, Ariz. 29; Ark. 617; Ky, 
29; Mo. 618; Tenn. 29; Tex. 468. 
variety tests, margin effect in, 26. 
vernalization experiments, 27. 
weight per bushel, relation to its seed 
value, 787. 

winter, breeding for tolerance to acid 
soil and low coumarin content, W.Va. 
781. 

winter, cold resistance, factors affecting, 
475. 

winter, cultural methods on non-irrigated 
lands in northeastern Wyoming, Wyo. 
474. 

winter, drill survey, N.Y.State 624. 
world, survey and outlook, 867. 
world, utilization since 1885-86, 868. 
yellow rust, varietal resistance, 343. 
809. 

yield and protein content, relation to 
weather, 444. 

yield and weather in western Canada, 
587. 

yield, effect of winter soil-conserving 
crops, U.S.D.A. 324. 
yield, effects of summer soil-conserving 
crops on, tr.S.D.A. 323. 
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WlieatgraBs, crested— 

tor pasture and production of seed under 
irrigation, Mont. €18. 
germination, 787. 
in Montana, Mont. 181. 

Whey- 

cream, pr( cessing, pasteurizing difOlculty 
in, 528. 

development of Trider uses for, U.S.D A 
667. 

lactose and lactic add in, 388. 
powder and whey cream, use in prepara¬ 
tion of food products, US.D.A. 528. 
use in producing lactic acid, TJ.S.DA 
528. 

White ants, see Termites. 

White grubs— 

control, [N.X.] Cornell 820. 
injury to farm crops, Ey. 65. 
role in cotton wilt transmission, 809. 
White pine blister rust —see also Ribes eradi¬ 
cation. 

control, XJ.S.D.A. 634. 

White pine 

eastern, thinning and management in 
New Hampshire, 484. 
plantations, first thinning, 338. 
seed, germination, Mich. 633. 
seedlings, total yield of roots and shoots, 
relation to solar radiation, 802. 
weevil, control, 826. 
western, and associated species, initial 
establishment, 483. 

western, stand improvement measures, 
U.S.D,A. 484. 

Whitefly— 

dtrus. in lower Bio Grande Talley, 507, 
rhododendron, control, oil spray tests 
607. 

rhododendron, distribution in British 
Columbia, life history and control 
056. 

Wild fowling, development of nonpoisonous 
i^ot for, TJ.S.D.A. 500. 

Wildlife- 

disease and population cycles reseaich 
398. 

food habits, 17.S.D.A. 500. 
management, U.S.D.A. 355, 356. 
plants utilized by, U.S.D.A. 600. 
protection, ofScials and organization*: 

concerned with, U S.D.A. 356. 
lefuges, n.S.D.A. 500. 
regional types of response to sun&poi 
cycle, 398. 

lesearch in Wisconsin, 821. 
restoration and conservation, proceedine;! 
of North American Conference on. 
U.S,D.A. 364. 

Review. U.S.D.A. 631. 

status and distribution, i;.S.D.A. 500. 

technology, U.SJDJl. 356. 

Wind, dissemination of aphids by, 363. 
Windbreaks, see Trees, shclterbelt. 


Wine— 

making, important factors in, Calif. 740. 
making, microbiology, 299. 
new, precipitation of cream of tartar 
from, 745. 

New York State, pasteurization, 745. 
pasteurization, 300. 
refrigeration and spoilage, Calif. 740. 
Sauternc, bottled, preservation, 300. 
sparkling Burgundy, manufacture, 745. 
studies, U.S.D.A. 679. 
sweet, spoilage, 300. 

Winery wastes, utilization, Calif. 740. 

Winter tick, notes, Tex. 502. 

Wireworm— 

infestations, fluctuations under variety 
of crop rotations, XT.S.D.A. 666. 
pupae, destruction by plowing, U.S.D.A. 
665. 

Wireworms— 

• control by flooding, 367. 
injurious to tobacco plants, Ey. 63. 

* injury to potato tubers, [N.Y.] Cornell 

820. 

notes, U.S.DAl. 654. 
relation to soil utilization, 77. 
Wisconsin University, notes, 735. 

Wisconsin’s human and physical resources, 
125. 

Witchweed, description and hosts, 639. 
Woburn Experimental Station— 

fifty years of field experiments, edito¬ 
rial, 433. 

1 fifty years of field experiments, treatise, 
575. 

I Wohlfcihrtia vigil, behavior, 364. 

Wolves, trapping in Alaska, U.S.D.A. 356. 
Women— 

metabolism during reproductive cyde, 
131. 

older, basal metabolism, Ohio 419. 

Wood —see also Lumber and Timber, 
chemical seasoning, U.S.DA. 632. 
effectiveness of paint as protective coat¬ 
ings, 256; U.S.DjSl. 254. 
movement of liquids in, 765. 
plastic, producing, U.S.DAl. 632. 
protecting against fungus invasion, meth¬ 
ods and results, 650. 
quality, effect of growth conditions, 
U.S.D.A. 632. 

specific gravity and calorific value, effect 
of decay, 700. 
white rots, chemistry, 819. 

Woodcock, American, monographic account, 

211 . 

Woodlands— 

farm, management and use, U.S.D.A. 
402. 

I ugbt (Oimate, 444. 

Woods— 

big, of Minnesota, structure and rda- 
tion to climate, 45. 

Canadian, properties and uses, 193. 
use for telephone poles, Tex. 483. 
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Woody— 

cuttings, transport of root-forming hor¬ 
mone in, 334. 

plants, native, of United States, hand¬ 
book, U.S.D.A. 310. 

tissues, staining of myc^um in, 63S, 
807. 

Wool- 

chlorinated, acid and alkaline degrada¬ 
tion, 139. 

cross sections and length and crimp, de¬ 
velopment of apparatus for studies, 
U.SJ).A. 867. 

damage due to scale breakage, measur¬ 
ing, 893. 

fabrics, stretch and slippage of yams in, 
causes, 430. 

fineness, relation to age of anixnals, Tex. 
516. 

growth, effect of phosphorus and other 
minerals, 372. 

keratin, acid degradation, 139. 

keratin, alkaline degradation, 140. 

keratin, d^adation by steam, 140. 

Merino, growth and quality, factors af¬ 
fecting, Ohio 85. 

Meidno, production, effect of pregnancy 
and lactation, 86. 

of Texas, grades and shrinkages, Tex. 
516. 

Wound cambial activity, 766. 

Wyoming Station publications, index, Wyo. 

431. 

Xanthophyll— 

and carotene, determination by single 
distribution between liquid phases, 
585. 

in leaf extract, spectrophotometric de¬ 
termination, 296. 

Xm&psytla dheopis, see Bat flea, oriental 

X-rays— 

for identification of clay substance of 
soils, 501. 

inactivation of tobacco mosaic virus by, 
4U:J. 


Xylomites oycadeoideae, description, 13. 
Xyloporosis in limes, causes and prevention, 
817. 

Yaks—— 

and cattle hybrids, structure of testes, 
774. 

and horned cattle hybrids, blood ele¬ 
ments in, 176. 
chromosome numbers, 774. 

Yams, stretch and slippage in wool and silk 
fabrics, causes, 430. 

Yeast— 

alcoholic extraction, growth effect of 
residue, 564. 

cells and Paramecium, interaction be¬ 
tween, 213. 

species, effect of crystallized hormones 
on growth, 17. 
studies, Mich. 579. 

Yeasts, identification, N.Y.State 570. 

Young men in farming, 877. 

Youth, rural, in United States, U.S.DA. 125. 
Yucca species, characters and chromosome 
numbers, 22. 

Zinc— 

arsenate in codling moth control, Mich. 
655. 

arsenate, spraying tests, Mo. 656. 
in soils, relation to pecan rosette, 209. 
lime mixture, effect on orange mottle- 
leaf, 352. 

role in plant nutrition, 459. 
sulfate for control of citrus mottle- 
leaf, 817. 

sulfate, reaction with soil, Fla. 11. 
Zoning ordinances, rural county, enactment 
and administration, 407. 
ilostera marina, condition in Buttermilk Bay, 
Mass., U.S.D.A. 194. 

Zyffosaccharompccs pini, new spedes of 
yeast associated with bark beetles in pines, 
462. 
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